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FOREWORD

This supplement contains in one volume all of the summary
background reports that are the foundation for the San Francisco
Bay Plan.

As directed by law, the San Francisco Bay Conservation and
Development Commission began its work by making a study of the Bay.
The Commission directed its staff and a team of consultants to
prepare reports on 25 aspects of the Bay, ranging from the importance
of marshlands to port development (the titles of all the reports
are given in the table of contents on p. 1 ).

In most cases, the consultant or the BCDC staff prepared a
relatively detailed technical report, and the most important parts
of this report with regard to planning for the Bay were summarized
for general public distribution. All of the summaries are included
in this volume; the more detailed technical reports are available
in various public libraries, governmental offices, and in the
offices of the BCDC.

The members of the BCDC used each of the 25 reports as the
basis for drawing tentative planning conclusions on the different
aspects of the Bay. These tentative conclusions, which form the
basis of the Bay Plan itself, are also included in this volume.

In a few cases, new information was developed after a report
had been printed, and to make these reports as complete as possible,

an addendum was prepared to explain the new data.
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SAN FRANCISCO BAY CONSERVATION AND DEVELOPMENT COMMISSION
507 Polk St., San Francisco 94102 557-3686

Possible Bay Planning Conclusions
Based on the Report on Tidal Movement

l.e To conserve fish and wildlife, and to prevent water pollution, San Franciscoe
Bay must have (a) a strong tidal flow that provides mixing and flushing action, and
(b)ean adequate supply of oxygen. This means that the volume of water flowing ine
and out with the tides should be kept as large as possible, and that the surface aresa
of the Bay including tidal flats should also be kept as large as possible, Filling
and diking, which restrict tidal flow and reduce surface area, should therefore be
allowed only for purposes providing substantial public benefits,

2.e Any proposed fills, dikes, or piers should be thoroughly evaluated toe
determine their effects on the Bay, and then modified as necessary toc minimize any
harmful effects.,

3.e To conserve the species of fish that depend upon a gradual change in thee
salt content of the water from stream mouth to open Bay, a continued flow of fresh
water from the Sacramento and San Joaquin Rivers into the Bay is necessary. Main-
taining an adeguate oxygen supply in the Bay, essential for fish and wildlife and
for the prevention of water pollution, depends in part on the flow of fresh water
into the Bay. The Commission's plans for the Bay should therefore take into account
the studies now being made to determine the effects on the Bay of the transfer of

fresh water under the State Water Project,

Adopted by the Commission at its meeting of 9/16/66
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Partial methods of disposing of silt are: (1)
constructing fences or dikes in the water to
divert the moving sediment to deeper areas of the
Bay where it would not interfere with shipping
channels, and (2) dumping dredged material in such
places as the vicinity of Alcatraz Island where
the largest amount of sediment would be carried
out to sea.

While the major problem is disposal of accumulating
sediment, there is another side to the problem.
Water currents pick up sediment and thereby deepen
the bottom of the Bay in some locations. Such cur-
rents can undercut dikes or even bridge pilers;
underwater fences or dikes can divert the cutting
current away from such facilities and even encourage
deposit of sediment there.

While considerable study of the sedimentation prob-
lem has been undertaken, much estimating still has

to be done. Additional research is necessary to
develop more precise criteria for managing sedi-
mentation and particularly for appraising the effects
of the California Water Plan on sedimentation in
Suisun and San Pablo Bays, as well as the effects of
the proposed "Big Ditch" channel deepening project.

Any change in the shoreline or bottom of the Bay,
whether natural or man-made, alters the flow of water,
changing its direction and its speed. Every such
change affects the rate at which sediment is either
deposited nearby or eroded and carried off elsewhere.
In general, a fill or dike that changes the direction
of a current to give it a longer straight path would
tend to increase sediment pickup in that area and in-
crease deposit of sediment at the end of the straight
path. Conversely, a fill or dike or pier that inter-
rupted a current would encourage sediment deposit in
the immediate vicinity.

The most apparent shoaling to result from dike con-
struction in the Bay is the long arm of mud that has
accumulated behind Dike 12, a 12,800 foot long dike
extending westward from Mare Island on the north
side of Carquinez Strait.
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Filling also reduces the amount of water that can
come into the Bay with each tide. This reduces
the speed of the tidal waters, generally reducing
the amount of sediment moved back and forth by
the tide.

Reduction of the amount of water that comes into
the Bay with each tide may also have significant
effect upon the San Francisco Bar, the great arc of
sand outside the Golden Gate. Apparently the sand
in the Bar comes from up and down the coast outside
the Gate and not from sediment from within the Bay.
The Bar is held where it is by the tides, the cur-
rents along the coast, and the outflow from the Bay.
Change in the tidal flow by filling affects the Bar
and consequently the maintenance of the channel
through the Bar, but extensive research and experi-
mentation will be necessary to determine the prob-
able effect.

Diversion of fresh water from the Bay under the
California Water Plan will affect the sedimentation
process in two ways.

On one hand, the diversion of the sediment-laden
waters from the Bay will reduce the amount of sedi-
ment flowing into the Bay. If the water diversion to
Southern California is increased from the pres-ent
rate of 3.3 million acre-feet a year to 15 mil-lion
acre-feet a year, it is estimated the amount of
sediment entering the Bay system would be reduced by
2 million cubic yards (this sediment, of course,
would tend to accumulate along the canals unless
soil conservation and erosion control upstream were
substantially improved to reduce sediment flow).

On the other hand, the reduction in the amount of
fresh water entering the Bay would move the fresh-
salt water boundary closer to the Delta and result
in sedimentation in Carquinez Strait and Suisun
Bay. This could cause shoaling problems in the
harbors and channels from Martinez to Port Chicago
and beyond. Even though the total amount of sedi-
ment would probably be less due to the reduced
water flow, it would then be deposited in more
troublesome locations.
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SUMMARY The Bay is a single physical mechanism, in which
actions affecting one part may also affect other
parts. Sediments in the Bay reduce the surface

area and the volume of water in the Bay and clog
harbors and shipping channels.

As long as man values the fish and wildlife in the
Bay, and uses the Bay as a receptacle for sewage
and other wastes, maintaining oxygen in the Bay
waters is essential. Any reduction in the surface
and volume of the Bay reduces the supply of oxygen
in the Bay.

As long as man uses the Bay as a seaport, maintain-
ing the harbors and channels in the Bay waters is
essential.

Reduction of sedimentation is possible by more
erosion control and by dumping dredged materials
outside the waters of the Bay.
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SAN FRANCISCO BAY CONSERVATION AND DEVELOPMENT COMMISSION
507 Polk Street, San Francisco 9k102 557-3686

Possible Bay Planning Conclusions
Based on the Report on Sedimentation

l.e To conserve fish and wildlife, San Francisco Bay must have a strong tidale
flow that provides mixing and flushing action and must also have an adequate sup-
ply of oxygen. This weans that the volume of water flowing in and out with the
tides should be kept as large as possible, and that the surface area of the Bay
should also be kept as large as possible. gSedimentation, which reduces the tidal
volume and reduces the surface area by shoaling at mudflats and inlets, should
therefore be reduced 23 much as possible,

2.e To maintain the Bay as a major harbor, adequate docking facilities ande
navigational channels must be maintained. To reduce dredging costs, sedimentation,
which causes filling of the harbors and channels, should therefore be reduced as
much as possible,

3.e Sedimentation results from (a) upstream erosion that feeds new sedimente
into the Bay, and (b) redumping of dredged materials back into the Bay and even-
tually back into channels and harbors. Therefore, to reduce sedimentation, the
Commission's plan for the Bay should:

a.e Provide means for encouraging increased efforts by Soil Conservatione
Districts and all public works agencies in the 50,000 square milee
tributary area to further reduce erosion.e

b.e Provide that all dredged materials be placed (1) on dry land or ine
permitted fills (for which the sediment is adequate foundation), (2)
taken out to sea, or (3) dumped in the designated area where the maxi-
nun amount of sediment will be washed out to sea.e

L.e Shoaling (accumulation of sediment) in specific locations depends upon
the saltiness of the water, the shape of the Bay bottom, the speed and direction
of the currents, and the shape of the shore, whether natural or affected by such
works of man as fills, dikes, or piers. Therefore, to reduce shoaling in undesir-
able locations, the Commission's plan for the Bay should:

a.e Take into account studies now being made to determine the effects one
shoaling patterns in the Bay of the transfer of fresh water from thee
Delta.e

b.e Require that any proposed fills, dikes, or piers be thoroughly evalu-

ated to determine their effects on shoaling patterns in the Bay, ande
then modified as necessary to minimize any harmful effects.e

Adopted by the Commission at its meeting of 11/3/66

PAGE 2L



POLLUTION

San Francisco Bay
Conservation and
Development
Commission

San Francisco
California

July 1967

THIS WATER IS
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DO NOT USE

boLirT MeeliC WIRTY

Summary of the report, "Water Pollution and
San Francisco Bay," by the BCDC staff.
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Most residents of the San Francisco Bay Area do not
ordinarily think of the Bay as part of their waste
disposal system. But it is, in fact, just that.
Every day, almost 400 million gallons of treated
sewage and industrial wastes are poured into the Bay;
this daily amount of liquid waste is enough to cover
an area the size of San Francisco's Golden Gate Park
to a depth of more than one foot.

Compared to rivers and estuaries in other parts of
the country, San Francisco Bay is relatively unpol-
luted. But a rapidly-increasing population around
the rim of the Bay will mean a rapidly-increasing
volume of wastes to be disposed of. If the Bay
shrinks in size through filling, or if methods are
not found to substantially reduce the amount of
wastes being poured into the Bay, then the Bay Area
will be faced with a sharply-increasing problem of
water pollution.

Ever since men began to live around the shores of
the Bay, the Bay has been used as a receptacle for
wastes. By 1950, serious pollution problems existed.
Many cities were dumping their sewage into the Bay
with no treatment whatever. A stench permeated the
East Bay shoreline -~ caused not by the Bay itself
but by the enormous volume of untreated wastes
dumped into it., Fishing had almost disappeared.

And in the South Bay, which has the least effective
circulation system of any part of the Bay, pollution
problems were the most serious.

Now, 17 years later, pollution remains an ever-
present danger -- but the conditions of 1950 have
been vastly improved. The stench that hung over the
East Bay shoreline has disappeared. Fishing has
greatly improved in the Bay; shrimp have returned to
parts of the Bay from which pollution had driven
them. And in the South Bay, major efforts toward
pollution control have been made.

The first attempts to treat waste waters and prevent

water pollution were aimed at halting the spread of
disease caused by water-borne contaminants.
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Prevention of disease remains a major reason for
maintaining the waters of the Bay at acceptable lev-
els of purity, but in addition unpolluted waters are
necessary to protect fish and wildlife, to permit
water sports on the Bay, and to allow esthetic en-
Jjoyment of the Bay.

San Francisco Bay is a receptacle for waste from
municipal (domestic), industrial, and agricultural
sources throughout its tributary area.

Domestic sewage contains human excrement, paper,
soap, detergents, dirt, food wastes, and numerous
other substances. It also contains pathogenic or-
ganisms that can cause typhoid, dysentery, and other
diseases. A large portion of these wastes is or-
ganic and thus decomposible -- which makes the wastes
subject to effective treatment and control.

Wastes from factories vary from relatively clean
rinse waters to waters heavily laden in some cases
with extremely harmful materials, such as lethal
chemicals or smothering oils.

Agricultural wastes include large amounts of pesti-
cides and fertilizers. Percolating irrigation water
and rain water filter through the soil of farms, and
finally reach the Bay through underground water
courses, In addition, normal rainfall runoff carries
surface soll pollutants to the tributaries of the
Bay and thus to the Bay itself,

Most pollutants in the water are disposed of by oxy-
gen (oxidized), in approximately the same manner as
oxygen is necessary for fire to consume wood., Some
pollutants are oxidized in the stream or the Bay
where they are dumped; others are flushed out to the
ocean and disposed of there.

As the BCDC reports on Tidal Movement and Marshes and
Mudflats have explained, the primary sources of
oxygen are these: (1) ocean water brought into the
Bay by the tides carries oxygen; (2) churning waves
trap oxygen from the air; (3) the water surface
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absorbs oxygen from the airj; (4) the exposed mudflats
absorb oxygen while the tide is out and transfer it
to the water when the tide comes in; (5) aquatic veg-
etation produces oxygen and exhales it into the Bay
waters; and (6) additional oxygen comes from the
fresh water of rivers, particularly the San Joaquin
and Sacramento Rivers, which flow into the.North Bay.

Other wastes, particularly agricultural and some in-
dustrial wastes, cannot be broken down by oxygen.
These must be diluted in large amounts of water and
must be flushed out to sea. Pesticides and fertili-
zers are the most critical forms of agricultural
pollution that affect the Bay. Many pesticides do
not decompose easily and can be fatal to many forms
of marine life, Fertilizers, on the other hand, spur
the growth of slimy green algae that foul beaches and
smother marine and plant life.

The flushing of remaining pollutants out to sea is
accomplished by relatively fresh water sweeping in
from the San Joaquin and Sacramento Rivers, but
mostly by the ebb flow of the tide. In general,
flushing is quicker in deeper channels and slower in
shallow areas; but in many parts of the Bay there is
almost no movement in shallow areas and relatively
little flushing in the channels. Flushing action is
strongest in the North Bays, with their fresh water
inflows and better tidal movement, and weakest in
the South Bay, where the water tends to rock back
and forth with little movement out to sea.

In the absence of good flushing ability, oxygen-
consuming wastes will use up most of the oxygen in
the water, killing marine life and developing odors
and sludge deposits; and any pesticides and nutrients
can also become lethally concentrated.

Major efforts to control pollution of the Bay came in
1945, when the State Department of Public Health
ordered an end to the discharge of raw sewage into
its waters. In 1949, the San Francisco Bay Regional
Water Pollution Control Board was created by the
Legislature as part of a statewide effort to protect
California's waterways (the name was changed in 1966
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to Regional Water Quality Control Board). ILocal
governments began an investment of more than

$250 million in sewage treatment plants, and indus-
tries began to integrate their waste disposal systems
with municipal treatment plants or to build their own
treatment facilities.

Treatment techniques for domestic sewage have been
largely perfected, and treatment through primary,
secondary, and tertiary stages can render waste water
pure enough for drinking, though each succeeding
stage adds to the costs of treatment.

About 60 per cent of the domestic waste flowing into
the Bay receives only primary treatment. This pro-
cess consists of settling raw sewage in concrete
tanks until sludge (solid material) is precipitated
and floating particles surface. At this point,
grease and floating particles are skimmed off and are
put into digestion tanks along with the sludge that
has been pumped from the tanks. The material decom-
poses until it becomes innocuous enough to be dis-
posed of elsewhere (e.g., in dumps, land fills, or
sometimes in fertilizers). The waste flow that
emerges from this primary treatment process has had
only about one-third of the oxygen-consuming degrad-
able wastes removed.

Sanitary engineers express one aspect of pollution in
terms of Biochemical Oxygen Demand (BOD). This is
the amount of oxygen required for bacterial decompo-
sition of wastes over a specified period of time
(usually five days). BOD is thus a measure of the
amount of oxygen the receiving waters of the Bay must
supply to decompose the wastes deposited in the Bay.

A concentration of at least 5 parts per million (ppm)
of dissolved oxygen is generally considered necessary
to support marine and plant life in a body of water.
Water normally has 8 to 9 ppm of dissolved oxygen,
leaving a "margin" of 3 to 4 ppm to dispose of wastes
without injury to marine life.

Before primary sewage treatment plants were built

around the Bay, most of the dissolved oxygen in the
Bay waters was needed to decompose raw sewage. When
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the dissolved oxygen concentration was reduced,
particularly near sewer outfalls, insufficient
oxygen remained in the water to support fish -- and
much aquatic life perished. Once sewage treatment
plants had been built, however, the level of dis-
solved oxygen in the Bay was restored to the point
where fish life began to reappear.

The volume of municipal wastes has continued to
maintain -- or, in some cases, even to achieve --
the concentration of 5 ppm of dissolved oxygen in
Bay waters.

In secondary treatment, various biological processes
are used to further decompose wastes. This treat-
ment removed 80 to 90 per cent of the BOD in wastes.
Only about 35 per cent of the municipal waste that
enters the Bay receives secondary treatment, how-
ever, and about 5 per cent receives intermediate
treatment (between primary and secondary).

Tertiary treatment is the last step in achieving
almost totally pure water, but it is so expensive
that the processes are not widely used. At this
stage, the waters may be, for example, passed over
sand filters and then over activated charcoal.

It is more difficult to remove the non-degradable
chemicals that will not decompose in the digestor
tanks or gravel beds, but methods have been designed
to remove even these pollutants. Pathogenic bacteria
can be killed at any stage of the process by chlori-
nation or by special methods in advanced treatment.

Because there are many small waste treatment plants
around the Bay, and because wastes from some dis-
posal sites on dry land -- such as shoreline dumps --
can under some conditions seep into the Bay, an
exact count of the number of waste discharges around
the Bay is difficult to obtain.

The most up-to-date figures available -- obtained
from listings of the San Francisco Bay Regional
Water Quality Control Board -- include 203 munici-
pal discharges, 103 industrial discharges, and 60
miscellaneous sources of possible pollution of Bay
waters; these miscellaneous sources include dumps.
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Along with better treatment, the flushing ability

of the Bay system remains an important aspect of
pollution prevention. As the BCDC report on Tidal
Movement explained, the South Bay has very poor
flushing ability. Flushing is better in other parts of
San Francisco Bay, but even in the North Bays the
pollution moves back and forth within the Bay and only
gradually moves out through the Golden Gate. In the
North Bays, as well as the South Bay, the greater
portion of pollution tends to move to shallow areas
where there is little flushing action. Inadequate
flushing helps cause recurring quick fish-kills, which
indicates that a chronic condition of toxicity exists
Jjust below the lethal limits and any sudden increase
kills fish.

l.e Population and Pollution Increasese

The population of the Bay Area, the Delta, and the
Central Valley areas, whose rivers and streams feed
into the Delta and Bay, is expected to increase from
about 6 million now to more than 22 million by the year
2020. The 16 million new residents will require
tremendous supplies of water -- and they will produce
tremendous quantities of wastes. Figure 1 illustrates
the annual water demand.

There 1s as yet no detailed prediction of the expected
increase in liquid wastes, but Jjudging from the graphs
in Figure 1, the rate of increase will be large. The
U. S. Public Health Service indicated in 1963 that the
volume of effluent discharged into the Bay would
in-crease to perhaps 1,100 million gallons per day by
1990 and to more than 1,700 million gallons daily by
201.5).

2. Reduction of Fresh Water Flowse

One element of concern in assessing the future
prob-lems of Bay pollution is the planned reduction in
the amount of fresh water that will be allowed to flow
into the Delta and the Bay. The State Water Project
and the Federal Central Valley Project, with extensive
systems of dams, reservoirs, and aqueducts, will
con-serve vast amounts of rain water that fall on
Northern
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FIGURE 1

Population and Use of Water
San Francisco Bay, Delta, and
Central Valley Areas 1960-2020

Source:

*An acre-foot is the amount of water required to cover one
level acre to a depth of one foot, thus 43,560 cubic feet or
approximately 327,000 gallons.

San Francisco Bay-Delta Water Quality Control Program
Preliminary Report and Prospectus, State Water Quality
Control Board, February 1966; p. 18 (based on data provided
by the State Department of Water Resources).
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California and will make this water available for
various parts of the State.

Under present plans, the fresh water flowing into

the Delta will be reduced from the present average

of 17.5 million acre-feet a year to about 2.5 mil-
lion acre-feet in a median year and a little more
than 1 million acre-feet in a dry year. The fresh-
water outflow is believed to be quite important to
the Bay because of the dilution, oxygen, and flushing
it provides.

3.e Filling Shallow Parts of the Baye

The danger of water pollution will be increased if
shallow parts of the Bay are filled. As explained
in the BCDC report on Tidal Movement, the surface
area of the Bay and the volume of Bay waters both
play an important role in determining the ability

of the Bay to assimilate wastes. If the surface area
is reduced through filling of shallow parts of the
Bay, then the dangers of pollution will be increased
in two ways: the strength of the tidal flow that
flushes wastes from the Bay will be reduced, and the
ability of the Bay to maintain an adequate supply of
oxygen to neutralize wastes poured into its waters
will also be reduced.

No other aspect of the Bay 1s currently receiving as
much study as i1s the problem of controlling water
pollution. The results of some of these studies will
be available as the BCDC planning program proceeds;
other information will not be developed until after
the BCDC plans and recommendations have been sub-
mitted to the Governor and the Legislature in
January, 1969.

The Federal Water Pollution Control Administration
has recently completed a study of the effects of the
proposed San Joaquin Master Drain on the Bay. The
study concluded that the proposed drain, which would
carry agricultural wastes from the Central Valley to
an outfall near Antioch, would have a significantly
harmful effect on the waters of the Bay and Delta,
adversely affecting fishing, recreation, and esthetic
values.
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ADDENDUN
EXCERPTS FROM PROPOSED WATER QUALITY CONTROL POLICY
OF THE BAY REGIONAL WATER QUALITY CONTROL BOARD

Shortly after the BCDC report on Water Pollution was completed, the San Francisco
Bay Regional Water Quality Control Board completed work on its proposed policy for
Bay waters, and released a report for public review and hearings. The following
statements from the RWQCB policy report concerning water quality problems in San Fran-
cisco Bay contain information supplementary to that contained in the BCDC report. As
the BCDC report indicates, many concurrent studies are being made of Bay pollution

problems, and additional addenda may be issued in the future to update the original
BCDC report.

Present Water Quality

Waste dischargers (in their self-monitoring programs), the Regional Board (in
its checking progrem), various water agencies, and tidal water users have collected
copious amounts of data on the quality of the waters of the Bay System in the immed-
iate vicinity of waste discharges or at points of water diversion. The Comprehensive
Study of San Francisco Bay, initiated by the State Water Quality Control Board at the
request of this Regional Board in 1957, has provided the most complete water quality
data for the main water mass of the Bay System, but did not collect data on tidal
sloughs and streams or in the vicinity of waste discharges. The primary objective of
the Comprehensive Study was to gather information and data which would permit quanti-
tative evaluation of the effects of waste discharges upon the beneficial uses of San
Francisco Bay and contiguous estuarine waters with particular emphasis on the fishery
resource, Following, except as noted, is a brief summary of the water quality data
collected by the Comprehensive Study.

Water temperatures yary seasonally from L4.6°C., during the winter in the Suisun
Bay area, to 27.1°C., during the summer in the South San Francisco Bay. Mean annual
temperatures exhibit a slight tendency to be higher when measured in a andward
direction from the Golden Gate. Water temperatures in the shallower portions of the
Bay System are much higher than those in the deeper waters during the summer and
early fall months,

Transparency as determined by the mean of Secchi disc readings increased sea-
werd from a minimum of 0,9 feet in Suisun Bay and 1.9 feet in South San Francisco Bay
to a maximum of 4,6 feet in the Central San Francisco Bay, Varlations in transparency
do not appear to follow a definite trend although low values are found during periods
of maximum rainfall runoff, Maximum transparencies of 9 feet or more were found in
the three northern subareas of San Francisco Bay proper,

Mean pH levels increased seaward from 7.65 in the Suisun Bay and 7.60 in the
South San Francisco Bay to 7.90 in the Central San Francisco Bay. The lowest pH
recorded during the Comprehensive Study was 6.8 observed in South San Francisco Bay
and San Pablo Bay and the highest of 8.5 was observed in Suisun Bay.

Mean concentrations of chlorosity ranged from a low of 2,5 g/l in Suisun Bay
reflecting fresh water outflows from the Sacramento-San Joaquin Delta to 16.5 g/l in
the Central San Francisco Bay and to an extreme of 19,3 g/l in the South San Francisco
Bay reflecting the inverse hydrologlic characteristics of the South Bay during the
summer months.,
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Mean -dissolved oxygen levels were consistently higher than 7.0 mg/l and mini-
mum dissolved oxygen values were 5.7 mg/l or greater in most parts of the Bay System
with saturation velues generally greater than 85%. South San Francisco Bay was an
exception to this where the mean dissolved oxygen level was 4.5 mg/l and complete
lack of dissolved oxygen was found in the vicinity of the City of San Jose's waste
discharge, then receiving only primary treatment, Special investigations, conducted
by the Regional Board's staff in cooperation with waste dischargers, in this area
during the summer and fall of 1965, subsequent to the operation of the City of San
Jose's activated sludge treatment plant, found the areas of dissolved oxygen depletion
reduced in size, but still in violation of waste discharge requirements., Depressed
levels of dissolved oxygen have also been measured by other sampling programs in the
Upper Petaluma River and in and beyond 27 specific areas delineated by the Regional
Board for dilution of wastes, These areas are generally shallow tidal flats or con-
fined bodies of water such as sloughs, creeks or rivers where no samples were
collected by the Comprehensive Study. The waters in some of these problem areas and

especially South San Francisco Bay at times have measurable levels of dissolved
sulfide,

Mean biochemical oxygen demand concentrations were found to be about 1 mg/l
throughout the Bay System with the exception of South San Francisco Bay where the
mean value was 10 mg/l and the extreme value was 298 mg/l reflecting an effect of the
City of San Jose's waste discharge during the cenning season., No data are available
regarding the decrease in concentration of biochemical oxygen demand after the Clty
of San Jose began operation of its activated sludge treatment plant.

Mean nitrate nitrogen concentrations varied from 0,23 mg/l in the Central and
North Sen Francisco Bays to 0.35 mg/l in the other portions of the Bay System.
Nitrate nitrogen concentrations were strongly cyclic with the maxima occurring during
the winter and the minima during the mid-summer corresponding to the periods of
increased plankton concentrations. Mean concentrations of reactive phosphate in the
Bay System varied spatially within a range from 0.2 to 0.5 mg/l with no regular
pattern of fluctuations with respect to time, Dissolved silica concentrations were
highest at 13,6 mg/l in the Suisun Bay area and 8.7 mg/l in the South San Francisco
Bay and decreased seaward to a minimum of 3.6 mg/l in the Central Bay.

The mean concentration of microplankton of 3.6 x 10° cells/l in the Suisun Bay
area was on the order of one magnitude greater than all the other subareas of the
Bay System. The microplankton concentrations reach a maximum during the months of
June and July. Microplankton diversity indices were highest in the Central and
North San Francisco Bays and decreased in a landward direction from the Golden Gate.

Coliform concentrations in the Bay System varied widely. Generally the North
and Lower San Francisco Bays had the best quality. South San Francisco Bay had the
poorest bacteriological quality with 79% of the samples in excess of MPN 1000/100 ml
followed by Suisun Bay, San Peblo Bay and the Central Bay. The State Department of
Public Health has reported substantial improvement in the bacteriological quality of
the Central Bay waters after the initiation of chlorination by the City of San Fran-
cisco at its Southeast Plant and East Bay Municipal Utility District in August 1966.

Water Quality Factors

Many communities and industries in the nine-county Bay Area utilize the assimi-
lative capacity of the tidal waters of the Bay System by discharging waste effluents
after various degrees of treatment. These waste dischargers are regulated by the
Regional Board on a case-by-case basis by the adoption and enforcement of requirements
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on the quality and quantity of waste discharged and on receiving water conditions to
be maintained. Three hundred and ninety-eight million gallons of treated sewage and
industrial wastes are discharged daily during dry weather to the tidal waters of the

Bay System from 77 municipal sewage systems, Approximately 35 per cent of these waste
flows receive secondary treatment at 23 sewage treatment plants with the re-maining
flow receiving primary treatment at S4 sewage treatment plants., No communityis
discharging waste without treatment in the San Francisco Bay Region, Forty-seven
municipal waste discharges are now disinfecting or have facilities capable of disin-
fecting their waste flow which amounts to 245 million gellons per day, while 32
dischargers with a total waste flow of 153 million gallons per day do not have dis-
infection facilities,

A total of 269 million gallons per day of industrial wastes is discharged to the

Bay System by 47 industries. It is estimated that approximately 94% of this waste
flow is cooling water drawn from the Bay System and circulated in closed cooling
sys-tems, Most of the industrial waste dischargers are located along the shorelines
of Contra Costa County and discharge their wastes to San Pablo Bay or Suisun Bay.
These dischargers contribute more than 70 per cent of the biochemical oxygen demand
loading in these areas; however, the depletion of dissolved oxygen below 5 mg/l has
not beenmeasured immediately beyond industrial waste effluent dilution areas
delineated by the Regional Board.

The number, location and degree of treatment of both municipal and industrial
waste discharges changes with the continuing implementation of recommendations in
studles on sewerage needs and of master plans. The numerous local and county-wide
studies and the State Water Quality Control Board's study now under way precludes at
this time a definition of future waste loadings on, or future sewerage needs of the
Bay System. Over $250,000,000 have been spent by communities in the San Francisco Bay
Region for waste treatment and disposal facilities during the past 16 years and there
are 29 projects, representing an additional expenditure of $47,000,000, under wsy or
planned for commencement of construction within a year.

There are an undetermined number of untreated waste discharges onto public
streets and into waterways in the Bay Area from overloaded sanitary sewer systems
during periods of rainfall, Some communities are in the process of separating
com-bined sewer systems and/or studying treatment of combined flows, or are improving
sanitary sewerage systems to reduce infiltration or to provide additional capacity to
treat the increased flows, Howewr, many other communitiess have yet to study or
provide solutions to the problem. The total magnitude of the effects of these dis-
charges and the costs of solutions to meet the water quality objectives is unknown.

Storm water runoff not containing sewage, discharged from storm sewers, from
flood control chamnels and from tributary streams is a factor with unknown effects
on the quality of the waters of the Bay System. These inflows to the Bay System
carry significant quantities of silt introduced by land use activities including
agricultural practices, residential development, highway construction, and mining of
latural resources, The tributary streams and rivers also carry unknown quantities
>f nutrients, pesticides and organic and inorganic material drained from residential,
agricultural and forested lands. The magnitude of the present water quality problem
created by these factors is unknown., The discharge of agricultural drainage waters
from the San Joaquin Valley may be concentrated in the Bay System if the San Joaquin
faster Drain or the San Luis Interceptor Drain are constructed as proposed by the

3Jtate Department of Water Resources and the U, S, Bureau of Reclemation. These pro-

osals are considered to be a serious threat to the water quality, hence, to the
beneficial uses of the waters of the Bay System if they are permitted to discharge

3
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inland from the Golden Gate without adequate treatment or control measures, This
Regional Board's Resolution No. 535 prohibits the discharge from the proposed San
Luis Interceptor Drain until receipt of evidence and assurances, satisfactory to the
Board, that the proposed discharges will not adversely and unreasonably affect the
receiving waters for any of the beneficial uses protected by the Board,

Streams tributary to the Bay System, particularly those to the Petaluma River,
carry substantial quantities of dairy wactes (maanure) containing high concentrations
of nutrients which coantribute to the excessive planktonic growths and biochemical
oxygen demand which contributes to the depletion of dissolved oxygen. The dairy
industry in Sonoma County at the request of the Regional Board has initiated a pro-
gram to eliminate the discharge of dairy wastes which are a source of pollution.
This program has reduced the amount of wastes entering tributary streams. The
Regional Board adopted requirements prohibiting the discharge of dairy waste to any
watercourse within a watershed of the Petaluma River drainage basin. The 10 dairies

in the area are under investigation by the staff to determine compliance with re-
quirements.

Maintenance dredging, dredging of new shipping channels, dredging to deepen
navigation channels, overflows from hydraulic landfills, mineral extraction, and
wind and tide induced currents may create problems of nuisance and pollution by
contributing to turbidity and settleable solids., The Regional Board has prescribed
requirements for some of these operations on a case-by-case basis to prevent ex-
cessive turbidity and other conditions of pollution or nuisance. Maintenance
dredging operations, primarily by the U, S, Army Corps of Engineers, remove about
11 million cubic yards annually from navigation channels and harbors. Much of this
material is disposed of within the Bay System and some eventually returns to the
channels and harbors which must be dredged again. The U.aS. Army Corps of Engineers
has designated six sites within the Bay System for disposal of dredging spoils. The
Flood Control Act of 1965 authorized the "Big Ditch," a project to deepen the ex-
isting navigation channels into Suisun Bay to a depth of 45 feet and to Stockton to
a depth of 35 feet. Approximately 45,000,000 cubic yards of spoil from this project
would be deposited in this Region onto shore lands behind dikes, on%o mud flats, in
marshlands adjacent to channels, in water areas or in existing disposal areas.

The discharge of oily wastes and sewage from vessels, boats or houseboats is a
factor contributing to pollution of the Bay System waters. O0il pollution problems
have been generally localized at refinery docks, ports, and marinas and have been
attributed to accidental spills, deliberate discharges, and pumping of oily bilge
or ballast water, Forty-nine such incidents were investigated by the U.aS. Coast
Guard during 1966. Complaints received by the Board's staff of oil pollution from
vessels are referred to the United States Coast Guard for investigation and correc-
tive action pursuant to an agreement developed by various state and federal agencies,
Untreated sewage i1s discharged to the waters of the Bay System from commercial and
military vessels and recreational craft. ILittle is known about the degree of the
effects of these sewage discharges on water quality.

Streams and rivers tributary to the Bay System influence the quality of the
tidal waters by transporting pollutants, by repelling the intrusion of saline waters
and by flushing of conservative pollutants from the Bay System. Local streams be-
cause of their small flow have relatively small effects on the quality of the Bay
System compared to the present outflows from the Sacramento-San Joaquin Delta. The
present water quality problems of the South San Francisco Bay are, in part, at-
tributed to the limited fresh water inflow which has created a negative estuary.

The proposed upstream water development projects for water supply and power
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development by the Federal Central Valley Project, by the State Water Project and
numerous other projects will drastically reduce the Delta outflow. It has been
estimated that the current annual Delta outflows of 17,452,000 acre-feet will be
reduced to 5,512,000 and 2,545,000 acre-feet by the years 1990 and 2020, respectively.
This reduction of Delta outflows will cause approximately 50% reduction in the sed-
iment load entering the Bay System from the Central Valley; intensify the intrusion
of saline waters into the Western Delta impairing the usability of the tidal waters
for the municipal, industrial and agricultural water supplies; and reduce the
frequency of flushing flows,

Studies have indicated that a very significant transport of pollutants through
the San Francisco Bay System is accomplished in one month and flushing is essentially
complete in two months with a Delta outflow of 25,000 cubic feet per second.
Historically and at present, adequate flushing and removal of accumulated pollutants
has occurred almost every winter with Delta outflows which include any of the fol-
lowing: 2,000,000 acre-feet in any one month, 3,000,000 acre-feet total in any two
consecutive months, or 4,000,000 acre-feet total in any four consecutive months.

I4 is projected that adequate flushing will be obtained only one year in three by
2020 with the operation of proposed water development projects. The combined effect
of the discharge from the San Luis Interceptor Drain or the San Joaquin Master

Drain, which would concentrate the points of the disposal of agricultural drainage
wastes, together with the reduction of frequency of natural flushing flows throughthe
Bay System is a serious threat to the beneficial uses which the Regional Boardhas
stated its intent to protect unless drain wastes are adequately treated and adequate
flushing flows are provided.

Shoreline developments inciuding man-made lagoons, marinas, and boat harbors,
piers and land fills influence the quality of waters in the Bay System. These
factors may influence the main water mass by interchanging water from the stagnant
confined bodies of water; by interfering with the movement and pattern of inter-change
of tidal waters; by reducing the total water surface area, which is important for re-
aeration of tidal waters; by creating water quality problems from leachate
and floating debris from refuse dumps, and by floating debris fram deteriorating water
front structures. The pproblems created by landfills are very complex in
nature and are being studied by the State Water Quality Control Board's San Fran-cisco
Bay-Delta Water Quality Control Program and by the San Francisco Bay Conservation and
Development Commission. The use of tidelands in the Bay Area for solid waste disposal
is declining; and, therefore refuse dumps are not expected tocause significant
problems ih the future., The Regional Board prescribes requirements with respect to
water pollution for refuse disposal operations on a case-by-case basis.

Floating debris originates from two major sources: illegal placement of material
along the shoreline and in tributary streams, and from new water front constructiona
water front structures which are falling apart. Floating debris became an acute
problem in the Bay Area in the late 1950's following the adoption of an air pollution
control regulation which prohibited open burning. Subsequently the Regional board
adopted requirements for a number of established refuse disposal operations
and enacted administrative controls. A number of cities and counties in the Region
began to enforce existing or new laws designed to eliminate floating debris, A
substantial reduction in the amount of floating debris resulted from these actions,
but floating debris remains to be a perennial problem requiring expenditures on the

order of $2,800,000 annually by the U. S. Army Corps of Engineers for the removal and

jurning of floating debris from navigable waters and requiring constant surveillance
and enforcement of existing local, state and federal laws,

July. 1967
Addendum to Pollution
(Vater Pollution and San Francisco Bay)
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SAN FRANCISCO BAY CONSERVATION AND DEVELOPMENT COMMISSION
507 Polk Street, San Francisco 94102 557-3686

Possible Bay Planning Conclusions
Based on the Report on Pollution

l.e San Francisco Bay receives a variety of municipal, industrial, and agricul-
tural wastes from sources throughout its tributary drainage area. Pollution occurs
wvhen waste discharges cause water quality conditions that damaege or destroy varied
uses of the Bay. Thus, polluted waters may be unsafe for human contact or use, offen-
sive to the senses, damaging or lethal to marine life, and even unsuitable for indus-
trial use, If pollution is to be prevented, wastes must be maintained at suitably low
levels by: adequate treatment prior to discharge, dilution, transport to the sea, and
through natural breakdown processes using dissolved oxygen. While waste disposal
poses a continuing threat to water quality in the Bay, present economic realities
indicate that this use of Bay waters will continue into the future,

2. Compared to rivers and estuaries in other parts of the country, San Franciscoe
Bay is relatively unpolluted. 1In spite of population growth, extensive improvements
in industrial and municipal waste treatment have greatly reduced the pollution that
once existed in the Bay. But some parts, especially in the South Bay, are still pol-
luted at certain times of the year. As long as the Bay continues to receive wastes
from an expanding population and industry, there must be constant improvement in
waste management to clean up presently polluted areas and prevent pollution problems
in the future.

3. In addition to requiring continuous improvements in waste treatment, the
Bay's ability to safely accommodate wastes will require (a) a strong tidal flow and
adequate fresh water inflow that provide mixing and flushing action, and (b) an ade-
quate supply of dissolved oxygen. This means that the volume of water flowing in and
out with the tide should be kept as large as possible, and that the oxygen-absorbing
surface area of the Bay, including tidal flates, should also be kept as large as pos-
sible. Filling and diking, which restrict tidal flow and reduce surface area, should
therefore be allowed only for purposes providing substantial public benefits.

4.e Any proposed fills, dikes, or piers should be thoroughly evaluated to deter-
mine their effects on Bay water quality, and then modified as necessary to minimize
any harmful effects.

5.e Several governmental study programs are now seeking to determine the beste
methods of controlling water quality and preventing pollution in the Bay. In pre-
paring the Commission's plan for the Bay, it will be assumed that in time actions
arising from these studies will result in sufficiently high water quality in all
parts of the Bay to permit water contact sports and to provide a suitable habitat
for all indigenous and desirable forms of aquatic life.

Adopted by the Commission at its meeting of 8/3/67
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estimates only of how much money is made "from'" the
fish and wildlifej; the actual value of these re-
sources alone in order to produce $11 million of
income (at the rate of L% interest), would be at
least $280 million. To produce $19 million a year,
an investment of over $471 million is needed. These
values would be much higher if public access to the
Bay and the quality of the water were both improved.

These are estimates for sport and commercial use of
the fish and bird life resources only. No one has
attempted to estimate the cash value of the Bay's
fish and wildlife for a scientific and educational
use, or for maintaining a pleasant and healthy
living environment.

Scientific and educational uses range from elementary
school classes that go down to the Bay to study the
feeding and nesting habits of ducks, to elaborate
studies by university researchers probing the mys-
teries of life, And the birds in the air, together
with the fish in the water, are as much a part of the
natural environment as is man.

Beyond 1980, all indications are that the rapid
growth of the world population will result in much
more intensive use of the sea as a source of food.
Fish are expected to be herded and managed as cattle
are today. The ocean floor is expected to be farmed
with marine plants having higher food value than dry-
land agricultural products. The Bay -- because it is
so well protected from storms -- may very well become
a prime marine agricultural and herding area within a
few decades, adding many times to its estimated 1980
value to man,

l.e Fishe

The fishery resource of San Francisco Bay includes
anadromous fish (which come through the Bay during
their life cycle to spawn), native fish that spend
their entire lives in the Bay, and crabs, shrimp,
and shellfish,

The anadromocus fish are the most important. They gen-

erally mature in the ocean and enter fresh water to
reproduce. Anadromous fish include striped bass, king
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FIGURE 1

Salmon and Steelhead in San
Francisco Bay
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Seals require "hauling" grounds where the young pups
and adults can leave the water and rest. The three
hauling and rookery grounds in the Bay are shown in
Figure 2. The Dumbarton Bridge seal population is
estimated at 50 to 100, Newark Slough 15, and
Richmond 30.

The three hauling grounds cannot now be approached by
many people, a fact that is ironically threatening

the seals with extermination by vandals -- more pub-
lic access would probably give vandals less opportunity
to shoot the animals.,

Harbor porpoises are occasionally seen between
Treasure Island and the Golden Gate.

The worst of many problems affecting fish and water
birds are the elimination of three of their four
principal habitats (tide flats, marshes, and shallow
areas -- leaving only water) through filling. Eighty
percent of the marshes that once existed in the Bay
have been 'reclaimed" through diking and filling for
agriculture and industry. In all probability, the
original water fowl populations have likewise been re-
duced by 80%. The effect of fill upon fish life is
less clearly understood, but the importance of shallow
waters and marshes as "food factories" has been
described in the BCDC report on Marshes and Mudflats.

Fill and piers also alter the direction and velocity
of water movements created by tides and fresh water
inflows. Thus, fill in one part of the Bay can
easily result in dangerous environmental changes in
other parts of the Bay. The effect of fill in re-
ducing the vital oxygen content of the water has been
described in the BCDC report on Tidal Movement, one
of the most important problems being the reduction of
the total surface area of the water.

Some fish, mammals, and birds appear to accommodate
themselves to man-made facilities such as piers,

canals, breakwaters, and fills, Fish often concen-
trate under or near pilings and docks. Water fowl
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are sometimes found in canals. The possible benefits
from properly arranged fill projects is a subject
that merits further investigation, because it is not
yet clear when man-made facilities are beneficial

to fish and wildlife.

Another major problem is damage to marine life and
plants through smothering or abrasion by deposits of
sediment upon them.

The effects of sedimentation upon resources in the
Bay have not been adequately studied. However, ex-
tensive study of the effects of siltation in fresh
waters has demonstrated that it is harmful to fish
food, to egg survival, to the young fish, and even

to adult fish, which may be injured by having dredged
mud dumped on them.

The BCDC report on Sedimentation indicates that large
amounts of sediment are deposited by man every year

as material dredged from harbors and navigational
channels. This material is now largely dumped back
into other parts of the Bay. Natural erosion of up-
stream soils 1s the other major source of sedimentation.

Dredging may be beneficial if it improves tidal
flushing or the fish habitat; for example, the ex-
cavation site on the east side of Treasure Island
(the source of fill for the island) has become a
prime fishing area. On the other hand, dredging re-
moves the aquatic life in the bottom, increases
turbidity in the area, and causes sedimentation prob-
lems. Investigation of the effects of different
dredging techniques is needed to determine which
causes the least damage to the fish habitat.

The flow of fresh water into the Bay, particularly
through the Delta, is subject to change through con-
struction of dams and diversion of water to the
Central Valley agricultural area and to southern
California. Changes in the flow of fresh water
change the ratio of salt to fresh water in large
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EFFECTS areas of the Bay and could alter the habitats to

OF the extent that they could no longer support fish
FRESH and wildlife in suitable numbers.
WATER
DIVERSTON The fresh-water inflow provides a vital element

for the myriad plants and fish that thrive best in
brackish waters. Recent studies in the Delta indi-
cate that microscopic animals are present in
greatest abundance in areas where salts range from
7 to 10 parts per thousand. These microscopic
animals (zooplankton) constitute the bulk of the
diet of young fish including striped bass, anchovies,
smelt, herring, king salmon, and shad. The presence
of large numbers of young fish in brackish water
areas 1s no doubt the result of the large amount of
food in the same areas.

Fresh water gradually changes to sea water over a
50-mile area from the western edge of the Delta toe

the middle of San Francisco Bay. The length of thee
area of mixing of fresh and salt water varies withe
the amount of water coming into the Bay from thee
Delta. No study has been made of the possible effectse
of reduced amounts of fresh water inflow upon thee
extent of the salt-fresh mixing area and in turne

upon the Bay's fish and wildlife resources.e

EFFECTS Pollution has resulted in the contamination of shell-
oF fish and other marine life, making them unsafe for
WATER human consumption. Domestic sewage and wastes from
POLLUTION 0il refineries are the usual source of such contam-

ination, Ninety percent of the shellfish areas in
San Francisco Bay have been declared contaminated
and the shellfish from them unsafe for human con-
sumption. The shellfisheries were once a major re-
source that could be restored with adequate water
quality control.

Another major effect of pollution is the elimination
of dissolved oxygen in the water. Pollutants con-
sume oxygen as they are decomposed. Excessive
pollution eliminates all of the dissolved oxygen in
the water and destroys fish life.

Page 10
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SAN FRANCISCO BAY CONSERVATION AND DEVELOPMENT COMMISSION
507 Polk Street, San Francisco 94102 557-3685

Possible Bay Planning Conclusions
Based on the Report on Fish and Wildlife

l.n Human benefit from the fish and wildlife of the Bay includes food, economicn
gain, recreation, science, education, and an environment for living. No comprehen-
sive estimate of the value of fish and wildlife for these purposes is available,
but such value can only increase., In future decades the Bay may become of inesti-
mable additional value as a fish and marine plant "farm," augmenting the nation's
and the world's food resources for rapidly growing population.

2. Perpetuation of the fish and wildlife resource depends upon availability
of:n

a.n sufficient oxygen in the water,

b.n adequate amounts of the proper foods,n

c.n sufficient shelter space, andn

d.n proper temperature, salt content, and velocity of the water.n

Requirements vary according to the specie of fish and wildlife.

3. To insure for present and future generations of Bay Area residents the
benefits of fish and wildlife in the Bay, maintenance oi their habitat require-
ments is essential. Action necessary to maintain the required habitats is pre-
scribed in related BCDC reports on Tidal Movement, Marshes and Mud Flats, Pollu-
tion, and Sedimentation.

4. In preparing the Commission's plen for the Bay, the ratings assigned ton
each part of the shoreline of San Francisco Bay by the State Department of Fish
and Game (shown in Figure 2, Relative Values of Habitat), will be used to determine
shoreline areas of greatest value for shorebirds and waterfowl, but full considera-
tion shall be given to any opportunity for enhancement or improvement of the
habitat anywhere around the Bay. Special attention should be given to the habitat
needs of those species of birds threatened with extinction and any species whose
increase would provide substantial public benefits.

5. In preparing the Commission's plan for the Bay, it will be assumed thatn
all parts of San Francisco Bay are important for the perpetuation of fish and other
marine life because any reduction of habitat reduces the marine population in some
measure. If, however, assignment of priorities becomes imperative in developing
a balanced plan, the highest priority for maintaining fish will be given to (a)
those parts of the Bay that are identified as spawning areas for any kind of fish,
and (b) those parts of the Bay used as migration routes for anadromous fish. In
addition, full consideration will be given to any opportunity for enhancement or
improvement of the habitat anywhere in the Bay. Special attention will be given
to the habitat needs of those species of fish and other marine life threatened
with extinction and any species whose increase would provide substantial public
benefits.

Adopted by the Commission at its meeting of 11/18/66
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Twice a day, the high tide floods over the muddy
shores and creeps into the marshes of San Francisco
Bay. Quickly a busy exchange of foods and organ-
isms takes place amid the marsh plants, before the
salt water recedes again. For a longer period, the
water-covered mud flats are host to schools of fish
feeding upon the rich foods washed from the shores
or produced on the flats themselves.

As the overflowing waters recede, the exposed
marshes and the mud flats enter the next step in

the vital cycle of producing food for fish and birds,
and thus for man.

The Bay is a complicated system of life and death,
every part of the system a link in a chain of
events. Figure 1 gives a very brief idea of the
linkages.

As a chain i1s no stronger than its weakest link, so
also do changes in one part of the complicated Bay
life system affect other parts. Several of this
series of BCDC reports concern various links in this
chain. This report focuses on the vital role of the
marshes and mud flats in the life of the Bay.

Mud flats lie between the highest tide water mark

and the lowest water mark. They generally occur
where the shore slopes gently into the Bay waters (see
Figure 2). There are now about 45,000 acres of mud
flats in the Bay. The mud flats vary in their compo-
sition, from soft, soggy areas into which large
objects can be pushed by hand, to sand and gravel or
even rock.

Marshlands are of two types, salt water and fresh
water, but the line between them is often indistinct.
Salt marshes, made salty by the rising and falling
tides, today occupy only about 75 square miles of
Bay shoreline, less than one quarter of that which
originally existed. Fresh water marshes extend in-
definitely up various tributaries above the high
water mark.

Marsh plants can tolerate only a limited depth of

water. New marshes are thus created when erosion
deposits enough sediment on the mud flats to raise
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FIGURE 1 1]}

Simplified
Bay
Ecosystem

SUNLIGHT ENERGY

1. Marsh plants, e.g., cord grass, are the most
productive type of organisms in North America,
producing 5-10 times as much food and oxygen per
acre as highly cultivated crops, such as wheat.

2. Phytoplankton, microscopic plants, with ade-
quate sunlight produce food for minute animals
and for filter feeding larger animals, such as
mussels and clams.

3. Detritus, minute organic particles from
decomposing organisms.

4, Zooplankton, small animals, e.g., protozoans
and marine larvae, which drift with current.
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their level sufficiently. And marshes have been lost
when nearby well-pumping caused the shore to subside,
allowing too much water cover.

Although they may not appear attractive, mud flats
are an important link in the Bay's life cycle. They
draw foods from marshes and from open water and turn
this food into forms upon which many wild birds,
fish, and mammals depend.

Microscopic plants (algae) and animals (plankton)
occupy the mud surface and float in the water above
it; their food value is not known exactly, but is
estimated- to be very high. The other major foods
are decomposing plants and other organisms, together
with the bacteria and fungi working upon them
(called detritus). Much of this food material comes
from decomposing salt marsh grasses.

Clams, mussels, worms, and other mud-dwellers feed
on these foods and themselves become food for fish
or birds, or they produce larvae upon which the fish
or birds may feed.

The importance of these food sources (which will be
considered further in the BCDC report on fish and
wildlife) is indicated by estimates that over one
million shorebirds are supported on the Palo Alto
mud flats alone during a winter season, and by
estimates that up to 70% of the shorebirds of the
Pacific Flyway between Canada and Mexico directly
depend upon the San Francisco Bay mud flats for
their survival.

The mud flats also play an important role in pro-
viding sufficient oxygen in the waters of the Bay
for the maintenance of fish and the abatement of
pollution. The mud algae, exposed to abundant light
alternating with abundant water, produce and expel
oxygen into the water and into the air.

Salt marshes are extraordinarily fertile -~ one

of the most productive natural areas in our en-
vironment. Situated in well-watered, fairly
temperate and sunlit areas, marsh plants are highly
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productive. One type of marsh plant alone, cord
grass, has seven times the food value of an
equivalent acreage of wheat.

The food value of the marsh plants is primarily
passed to the flooding waters and thence to the

mud flats and nearby shallows, thereby supporting

a vast marine-life nursery. Also large numbers

of birds, including ducks and geese, come to the
marshes, especially during the winter, to feed
directly on the lush vegetation or on the brackish-
water animals that thrive in the marsh.

Marsh plants appear to help in preventing air
pollution. Many marsh plants can change a common
air pollutant, carbon monoxide, into relatively
harmless carbon dioxide and thus reduce the poten-
tial hazard of the poisonous gas. Research is
needed to determine whether the extraordinarily
productive marshes plan a major role in cleansing
the air of major pollutants.

Three-quarters of all the marshland that ever existed
around San Francisco Bay has been filled or diked
off.

Not only should all remaining marshes be considered
a valuable resource to be maintained, but new
marshes should be created. If existing marshes are
filled for necessary public purposes, new marshes
should be created to compensate for the loss.

Former marshlands could be restored by removing
dikes that now separate them from tidal action and
by once again allowing Bay waters to cover them

(at such places as the diked marshland at Corte
Madera and some of the salt ponds of the South Bay).
New marshland probably can also be created by placing
dredged spoil on mud flats to raise them to an ele-
vation at which vegetation could become established.
In either case, the principal cost will probably

be the public acquisition of the lands to be made
into marshes.
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SUMMARY

The Bay is a single physical mechanism, in which
actions affecting one part may also affect other
parts. The marshes and mud flats of the Bay are
the source of food for fish and bird life. Sub-
stantial filling of the marshes and mud flats
would substantially reduce the amount of food and
the amount of fish and bird life the food supports.

As long as man values the fish and wildlife in the
Bay, and uses the Bay as a receptacle for sewage
and other wastes, maintenance of the marshes and
mud flats is essential. Any reduction not only
reduces the amount of food available to fish and
wildlife, but also reduces the supply of oxygen
in the water for the maintenance of marine life
and the abatement of pollution.
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507 Polk St., San Francisco 94102 557-3686

Possible Bay Planning Conclusions
Based on the Report on Marshes and Mud Flats

l.a To conserve fish and wildlife, San Francisco Bay must have an adequatea
food supply and its waters must have an adequate supply of oxygen. This means that
the marshes and mud flats must be maintained to the fullest possible extent.
Filling and diking, which eliminate marshes and mud flats, should therefore be
allowed only for purposes providing substantial public benefits and for which there
are no reasonable alternatives.

2. Any proposed fills, dikes, or piers should be thoroughly evaluated toa
determine their effects on marshes and mud flats, and then modified as necessary to
minimize any harmful effects.

3.a To offset possible additional losses of marshes due to filling for purposesa
providing substantial public benefits, and to augment the present marshes, the
Commission's plan for the Bay should consider (a) restoring former marshes through
removal of existing dikes, and (b) creating new marshes through carefully placed

lifts of dredging spoils.

Adopted by the Commission at its meeting of 10/21/66
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Summary of the report, "Flood Control in the
San Francisco Bay System Tidal Plain,' by
Bernard J. Smith, Staff Engineer.
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During winter storms, creeks that are normally dry
suddenly fill with rushing torrents. Streams

nearer the Bay swell with the surge from their
INTRODUCTION many tributaries.

Water that once would have been absorbed by the
ground is now deflected off roofs and streets into
drainage channels and streams. As urban development
spreads, the volume of water thus diverted into
streams constantly increases.

At times the rain water rushes down the streams just
as storm-swelled tides are coming into them. When
the storm waters and tides coincide, the streams
frequently overflow their banks, endangering lives
and property.

CAN 1. In Storms
THE BAY )
OVERFLOW? The water level of the Bay has never been recorded

at more than two feet above normal high tide. A
rise in water level of even this height can occur
only when three things happen at the same time --
a high tide, heavy rainfall runoff from tributary
streams, and heavy winds that help build up the
level of the water.

While a small rise in the water level of the Bay does
not threaten most shoreline property, it can cause
serious problems at the mouths of streams. A winter
storm in the Bay Area tends to be short and intense,
with a large amount of rain in a short time. Streams
are rapidly filled to capacity and water rushes down
them to the Bay. Such heavy runoff sometimes coincides
with higher tides caused by the same storm. The high
tides can add to the storm runoff near a stream mouth,
causing the stream to rise and flood the surrounding
lowlands.

The storm runoff that flows into creeks increases
constantly as roads and roofs replace vegetation and
soil that can absorb rainfall.

Page 1
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2. In Earthquakese

Earthquakes could also cause high water in San
Francisco Bay, but there is little concern that
much damage would be done. Earthquakes cause three
principal effects on water: tidal waves, seiches
(waves that slosh back and forth), and waves from
landslides.

Most tidal waves (more properly called tsunamis)
that might affect San Francisco Bay originate in
the Pacific Ocean. These waves appear likely to
raise the level of water in the Bay only if the
water were already at high tide and the wind were
blowing onshore simultaneously, a rare possibility.
The tidal wave that badly damaged Crescent City,
California, after the 1964 Alaskan earthquake did
not raise the level of water in San Francisco Bay,
according to official records. However,that tidal
wave did cause San Rafael Creek to rise and fall
very rapidly, whipping apart the Loch Lomond Yacht
Harbor and damaging 310 boats.

A tidal wave could be created in the Bay itself if
the earth's crust, during an earthquake, suddenly
dropped or rose along a fracture line under the Bay.
This i1s considered a rare possibility because only
one or two faults are believed to cross under the
Bay (in San Pablo Bay) and there is little recent
history of up-and-down motion along faults in the Bay
Area (movement tends to be sideways). Any such up-
and-down movement would probably be less than two
feet and the shallow parts of the Bay would reduce
the speed and energy of any resulting tidal wave.

A seiche is a wave that sloshes back and forth in a
basin such as a bay. A large earthquake could cause
such sloshing in portions of San Francisco Bay, but
the rise in water level at the "ends'" of the basin
would probably be of concern only if the tides were
very high and the winds were blowing in the same
direction as the waves.

Waves caused by landslides into a bay, or underwater
slides on the floor of a bay, have caused considerable
damage elsewhere. But no steep areas around San
Francisco Bay or on its floor contain large amounts
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WHERE
FLOODING
IS
POSSIBLE

of loose material that could slide in a large block
during an earthquake, so this kind of wave is not
expected in San Francisco Bay.

In general, areas less than nine feet above sea
level are subject to tidal flooding unless ade-
quately protected by levees (the critical elevation
is 10 feet above sea level in the southern part of
the South Bay, where the tides run almost a foot
higher than in the rest of the Bay). Nine feet is
the total height needed because the high tide runs
almost three and a half feet above mean sea level,
the maximum probable rise in the water level of the
Bay is two and a half feet above the high tide, and
three more feet of "danger area' must be allowed for
waves that slosh up on the dikes.

Figure 1 shows the extent of possible tide flood
plains in the Bay Area. Some of these areas, of
course, are protected by levees or have been filled
above the nine-foot level.

Areas subject to tidal flooding are increased in size
when large areas of ground subside. This problem is
most serious in the southern portion of the South Bay,
which already experiences higher tides than the rest
of the Bay. Land at the southern tip of the Bay has
been sinking slowly as vast quantities of fresh water
are pumped out of the ground (the BCDC report on
Geology indicates that if heavy ground water pumping
is continued indefinitely in the South Bay area, the
shoreline in the Alviso area, which has already sub-
sided about seven feet since 1912, could subside up
to seven feet more, requiring heavy protective dikes).

The other major potential flood areas are upstream
areas that can be inundated by backed-up stream flows.
These areas are likely to increase in size as the
volume of storm flows increases with the roofing and
paving of more land area.

The highest-value areas that are subject to flooding
are those situated in the South Bay tidal plain and
those adjacent to streams flowing into other parts
of the Bay. No complete tabulation has been made

of the amount of urban development in such potential
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WHERE flood areas, but it is apparent there is a very

FLOODING high concentration of value that now must be pro-
Is tected.
POSSIBLE
METHODS OF There are three main methods of preventing flood
PREVENTING damage: (1) building reservoirs for upstream
FLOOD storage; (2) building levees or widening streams,
DAMAGE or both; and (3) preventing construction in poten-

tial flood areas.

l.e Upstream Storagee

The soundest method of flood control is impounding
the storm runoff upstream from the areas to be pro-
tected. In many areas, a system of small earthen
dams serves the purpose. Alternately, large dams
are built farther downstream if the circumstances
permit. In either way, the flood waters can be
utilized for power and irrigation, if feasible,
thereby getting the maximum benefit from the waters,
or can at least be released slowly enough so the
lower streams can handle the flow without going over
their banks.

Upstream storage for many of the tributary streams
flowing into the San Francisco Bay is becoming more
and more difficult, however, as urban development
spreads into the hills.

A variation of upstream storage is to impound the
overflow waters in ponds and other reservoirs at any
convenient location along the stream and later release
it to percolate into the ground and raise the water
table. This is especially useful in areas of water
shortage or areas where the water table is being
drawvn down too much.

2. Levees and Stream-Wideninge

If not impounded upstream, the growing volumes of
flood waters can only be restrained within their
banks by increasing the capacity of streams flowing
into the Bay. This requires widening streams or
diking their sides, or both.

Page 5
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Another problem has been the construction of
flood levees at a stream mouth so that they dike
off the coastal marshes, eliminating their water
supply and inviting filling to "reclaim" the
land. Such levees could be constructed shore-
ward of the marshes so that these valuable lands
can be preserved.

Widening and deepening flood control channels also
involves the problem of disposing of dredged mud.
Dredged spoil has usually been either dumped on
marshes to "reclaim" them or dumped in the Bay,
where some of the mud is carried to navigation
channels and harbors and is then dredged again.
This problem could be overcome, but at additional
cost, by disposing of spoils on dry land or by
hauling the spoils out to sea, or at least to a
location in the Bay where the tides will carry a
high proportion out to sea.

The deep channels of the Bay have sufficient capacity
to carry the largest estimated flood flows without
any significant rise in water level. This capacity
is further augmented by continued construction of
upstream reservoirs to impound storm flows. It has
been calculated that even if all shallow areas of the
Bay (those 12 feet deep or less at low tide) were to
be filled, there would be little effect on the storm
flow capacity of the Bay. However, such extensive
filling would create other problems, especially in
assimilation and dispersal of pollution.

The Federal Govermment, the State of California,
counties, flood districts, and cities are all in-
volved in the problem of flood control.

The Federal Government pays for a major portion of
flood control construction and projects are usually
designed by the Army Corps of Engineers. The State
assists counties, flood control districts, and
cities in the purchase of rights-of-way and ease-
ments. The counties, flood control districts, and
citlies must initiate the requests for any flood con-
trol projects and usually must operate and maintain
the projects after they are completed.
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507 Polk St., San Francisco 94102 557-3686

Possible Bay Planning Conclusions
Based on the Report on Flood Control

1.To help protect lives and property from the damage caused by flooding,e
San Francisco Bay should continue to serve as a receptacle for rainfall run-off,
and communities along the shores of the Bay should be adequately protected from
flooding.

2. The Bay is lavge enough to absorb all foreseeable storm waters without
overflowing its shores.

3.Flood damage to shoreline areas can result from a combination of heavy
rainfall carried by tributary streams, high tides in the Bay, and winds blowing
onshore., To prevent such damege, buildings near the shoreline should have adequate
flood protection. The precise design of the buildings in any specific project, or
of any specific dikes, should be determined by competent engineers. As a general
guideline, however, bulldings near the shoreline should be at least nine feet above
mean sea level (standard U.S.G.S. datum), or should be protected by dikes of an
equivalent height and by any necessary pumping facilities. In the southern half of
the South Bay, this height should be at least 10 feet. Exceptions to the general

height rule may be made for developments specifically designed to tolerate periodic
flooding.

4, Earthquakes in various parts of the Pacific Basin have caused sudden changes
in the water level in various parts of San Francisco Bay. But indications are that
earthquakes do not cause the water level to rise everywhere in the Bay at the same
time. No special provisions can therefore be prescribed at this time to deal with
potential flooding caused by earthquakes.

5. The ecology of the Bay and its shallow areas should be considered an
important factor in the design of flood control projects. Marshlands should
there-fore be preserved, except in cases where their filling would provide substantial
public benefits in addition to flood control.

5. To enhance the appearance of shoreline areas, and to permit maximum public
use of the shores and waters of the Bay, flood control projects should be carefully
designed and landscaped and, whenever possible, should provide for recreational usesof
stream channels and banks,

Adopted by the Commission at its meeting of 2/17/61
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Summary of the report, "Smog and Weather: the
Effect of San Francisco Bay on the Bay Area
Climate," by Albert Miller, Professor of
Meteorology at San Jose State College.
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Man can sometimes modify the weather dramatically --
for example, by seeding clouds to produce rainfall.
But most man-made changes in weather are more com-
plex, and usually unintentional: when man chooses
to live in large, industrialized cities he changes
the weather in which he lives. A "heat island" is
created over cities, resulting in more rainfall,
more clouds, and much more air pollution than exists
in neighboring rural areas.

As man changes the climate in which he lives, the
climate in turn affects man's life. Changing rain-
fall patterns, for instance, affect plant systems,
animals, the soil, human activity, and ultimately
human life itself.

Thus the climate of the San Francisco Bay Area is
important to the quality of life in the region.
San Francisco Bay has a major role in determining
the climate. Filling of substantial parts of the
Bay would be man-made changes that could signifi-
cantly affect the climate of the Bay Area.

Climate is a composite of many factors, including
temperature, humidity, wind, rain, cloudiness, and
the materials of the air. The surface of the earth
affects each of these factors; they also affect each
other. (For example, the variation of temperature
with height above the earth affects the concentra-
tion of pollutants in the air but, at the same time,
the pollutants alter normal radiative processes and
therefore affect air temperature.)

One of the most important determinants of Bay Area
weather is the pattern of land and water. There are
three essential differences between a land surface
and a water surface: (1) a land surface experiences
much greater extremes of heat and cold than does a
water surface, (2) the frictional drag on the wind
is generally much greater over land, and (3) the
exchange of dust, smoke, gases, and water between
the surface and the air differs over land and water.

The atmosphere is heated and cooled mainly through

contact with the earth's surface. Contrasts in
temperature over land and water cause air movement
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between them (as evidenced by the sea breeze in the
Bay Area). Hills reduce the wind at low elevations.
Finally, land surfaces produce air pollutants while
water surfaces provide much of the atmosphere's
water vapor.

l.e Heat and Its Effectse

The source of practically all energy for the earth
and the atmosphere is radiation from the sun. Most
of this radiation is able to pass through clear air
without being absorbed. It is therefore the sur-
face of the earth that is the most important source
of heat for the atmosphere.

When solar radiation strikes the earth's surface,
it is largely absorbed. Almost all of the radiant
energy is absorbed in the top tenth of an inch of
soil, while in pure water, the energy penetrates to
depths of over 300 feet. Thus, the absorbed heat
is distributed over much more material (mass) in
the case of water than in the case of soil. Mixing
of the water also helps keep the temperature fairly
uniform throughout, making water a much more effi-
cient "heat reservoir" than land. The temperature
of water remains fairly constant, even if the water
is shallow.

Evaporation of water also requires a great deal of
heat (600 calories per gram of water). Since the
alr over San Francisco Bay is usually already moist
from its passage over the Pacific Ocean, this is
probably not much of a factor here except perhaps
when hot, dry air sweeps down over the Bay Area
from the north or northeast.

2.e The Effects of Topographye

The earth's surface retards air motion through fric-
tion. Figure 1 illustrates the change in wind speed
with height over a city and over open water. In a
city, the wind speed below the tops of the buildings
is considerably reduced and even the wind speed above
the buildings is slower than it would be over water.

Ranges of hills or mountains substantially affect
wind and rainfall patterns.
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FIGURE 1

Typical Wind Speed
Distributions in the Vertical

The dominant factor controlling the climate of the San
Francisco Bay Area is its proximity to the Pacific Ocean. Air
over the Bay almost invariably comes from over the ocean.
But the maritime climate of the coast fades quickly as one
moved eastward; while San Francisco's mean monthly
temperature fluctuates by only 11 degrees throughout the
year, Sacramento's range is 31 degrees.

The ocean air that comes into the Bay Area extends upward
only about 2,000 feet most of the time. This air usually cannot
cross the higher coastal hills and therefore gains access via the
passes, principally through the Golden Gate and the northern
end of the San Francisco Peninsula (Figure 2). Therefore, the
air that reaches Santa Clara County almost invariably must
have traversed San Francisco Bay; similarly, the air in the San
Pablo and Suisun Bay vicinity must come either from the
northwest through Petaluma Valley or from the southwest
through the Golden Gate.
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TEMPERATURE Some idea of the effect of the Bay in preventing
rapid change of the temperature of the ocean air
as it moves inland can be seen by the temperature
pattern illustrated in Figure 3.

WINDS The prevailing flow of air over the Bay Area is
largely determined by the semi-permanent, high-
pressure area over the eastern Pacific Ocean.
The high pressure area is so far north and so
persistent in the summer that the rain-producing
low-pressure areas that sometimes move through
in the winter rarely affect the California coast
during the summer.

The heating of the ground surface of the interior
of California, Nevada, and Arizona causes a low-
pressure area to the east of the Bay Area, re-
sulting in strong pressure differences and there-
fore the strongest average winds during the summer.

FIGURE 2
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FIGURE 3

Daily Mean Maximum
Temperature for July 1951-1960

(°.F)

Source:
Miller, A.

Land-Sea Boundary Effects on
Small Scale Circulations,
Meteorology Department, San
Jose State College

WINDS

Page 5

In the winter, the high-pressure area in the Pacific (Pacific
Anticyclone) moves southward, the continent cools, pressure
differences along the coast are smaller, and winds are therefore
weaker, except during periodic winter storms.

From spring to early fall, the wind comes from the west to north-
northwest. The winds are drawn into the Bay Area through the
Golden Gate and over the San Francisco Peninsula. Some air peels
off toward the northeast, spreading out and diminishing somewhat
as it moves across San Pablo Bay and into the Carquinez Strait.
Other winds turn southeast after crossing the peninsula, spreading
out and diminishing somewhat by the time they reach San Jose.

PAGE 87



WINDS

PRECIPITATTION

Page 6

ATR
POLLUTION

The speed of the daytime wind changes from spring
to early fall. This is because of the changes in
the temperature difference between the land and
water which reaches a maximum in the afternoon.
Almost all places in the Bay Area experience the
daily wind changes, but there is considerable varia-
tion in time and speed from place to place, chiefly
because of topography.

Although the average wind speed 1s lowest in winter,
the strongest winds occur then. When the Pacific
high-pressure area moves southward in the winter,
low-pressure areas can come into the Bay Area caus-
ing strong southwest winds and then, after the storm
center moves to the east, strong northwest winds.
Winter storms occur on the average of about once
every two weeks, with above-average winds prevailing
for about two days.

Almost 90% of the annual rainfall in the Bay Area
occurs during about 55 days in November through April.
Most of the rainfall occurs during the southwest air
flow that usually precedes the low-pressure areas as
they come in from the Pacific Ocean. As the moisture-
laden winds strike the coastal mountain ranges, they
are forced to risej; they stop rising or even sink
over San Francisco Bay and the Santa Clara Valley and
then they are forced upward again when they encounter
the Diablo Range to the east. The up-and-down motion
is reflected in the amounts of rain that fall.

Figure 4 illustrates that there is a maximum over

Mt. Tamalpais and the Santa Cruz Mountains, a minimum
over the Bay, and then another maximum over the
Diablo Range.

The semi-permanent, high-pressure area over the
Pacific Ocean that causes rainless summers also makes
the Bay region prone to alr contamination. At alti-
tudes above 2-3,000 feet along the eastern edge of
the high-pressure area, the air coming toward the
California coast is relatively dry and is generally
descending. As it descends, this dry air is com-
pressed and warmed. In direct contrast, the air
near the oceands surface is cool and moist (the
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FOG AND
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and dust particles reduce the transparency of the
air to both the sun's incoming and the earth's out-

going radiation. The dust particles also act as
nuclei around which water vapor can adhere and then
condense; the larger amount of dust over cities
causes more droplets to form and therefore causes
more fog. (Fogs are generally denser over cities
than over open country.)

In addition to the "1id" imposed by the Pacific
high-pressure area, temperature inversions can also
result from the loss of heat from the earth's sur-
face during long, clear nights when the air is not
too humid (especially in winter). As the earth cools,
it cools the air in contact with it and produces a
temperature inversion in the atmosphere. Depending
on the speed of the wind, the base of this "radia-
tion inversion" can be located at the ground or
several hundred feet above it. Once formed, the
radiation temperature inversion behaves like any
other inversion in capping the air below it.

Marine air approaching the California coast, already
cool and moisture-laden from its long trajectory over
the Pacific, is further cooled as it flows across the
cold ocean current along the coast. This cooling is
often sufficient to produce condensation so there is
high frequency of fog and stratus clouds ("fog" whose
base is above the ground) along the northern California
coast during the summer. During the night, as the
interior cools, the fog or stratus is able to move

over the Bay.

The frequency of fog decreases from west to east
(Farallon Islands to Oakland) due to the increasing
surface temperatures, which cause the fog to either
dissipate or 1lift off the ground over the land.

Fog is also created within the Bay Area, especially
during the winter when the wind is weak and air can
stagnate over the Bay Area. During the long nights,
fogs are sometimes caused by the cooling of the
earth's surface through radiation to the air. For
example, the frequency of fog over the Santa Clara
Valley is actually about 5 times higher in winter
than it is in summer because of such radiational fogs.
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Typical climatic changes produced by cities in relation to the
surrounding countryside include (1) a 1° higher annual
temperature and 2° to 3° lower winter minimum, (2) 5 to
loo/a more rain or snow, (3) 100% more fog in the winter and
30% more in the summer, and (4) 10 times as much dust and
25 times as much carbon monoxide in the air. Since the typical
city is -not built on surfaces previously covered by water, the
changes produced by filling San Francisco Bay for urban
development are likely to be greater than these.

Weather occurs on a variety of scales. The local factors that
cause small-scale weather phenomena, such as local
rainshowers or coastal seabreezes, have little effect on large-
scale phenomena, such as the great storms that move in from
the west during winter. Thus, a small-scale change in the
atmosphere, such as that induced by filling one square mile of
Bay, would probably have no noticeable effect on the air
circulation and climate of the Bay Area as a whole, although it
might be significant in terms of the climate within a few miles
of the filled area.

At exactly what stage of Bay filling would a significant change
in Bay Area climate occur? It is difficult to answer this question
without more research. Based on information presently
available, however, it is estimated that significant changes
would be observed before 25% of the existing Bay water
surface had been eliminated.

If a major portion of San Francisco Bay were to be filled, the
following climatic changes could be expected:

1. Wind
The cooling summer sea breezes would not blow as far south
and east as they now do, and the strength of the wind would
be decreased, particularly in the southern end of the Santa
Clara Valley and in the Suisun Bay Area. The summer winds
from the ocean come in through the Golden Gate and over the
San Francisco Peninsula. They peel off to the northeast over
San Pablo Bay and southeast over the South Bay, but slow
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EFFECTS down as they come over land at the "ends" of the bays.

OF BAY Filling at the south end of the Bay would move the
FILLING "end" of the Bay north and therefore slow the winds in

ON THE that area; filling in the northeast part of the Bay
CLIMATE would similarly reduce wind speeds there. In addition,

structures built on Bay fill would further diminish
wind speeds.

2.0 Temperatureso

Temperatures would rise over the Bay Area. In the
summer there would be a significant increase in the
mean maximum temperature over the southern half of
San Francisco Bay and over the eastern sections of
the Bay around Carquinez Strait and Suilsun Bay.

For example, it 1s estimated from the climatological
records of other valleys open to the ocean that the
average maximum temperature at San Jose would in-
crease by at least 58F (giving San Jose an average
July meximum of 868F). 1In addition, the average
minimum temperature in winter would be decreased by
28 or 38F. Similar temperature changes could be
expected in north Bay communities that are distant
from the ocean.

3.0 Air Pollutiono

More smog would occur. This is because radiation
temperature-inversions, which trap air pollutants,
occur more frequently over land surfaces than over
water; changing water surface to land through Bay
filling would thus increase the frequency and the
intensity of radiation inversions in the Bay Area.
This increase would occur even if nothing were built
on the Bay fill; but there would undoubtedly be auto-
mobiles and other sources of air pollution on the
filled land. The increase 1n smog would also be ac-
celerated by the reduction in wind speeds, so that
pollutants could not be dispersed as rapidly as at
present.

4.0 Fog and Cloudso

Winter fogs would become more frequent and more dense.
This 1s because the increased land surface caused by
Bay filling would increase the frequency of night-
lage 11 time radiation temperature inversions and thus the

PAGE 93




Page 12

EFFECTS
OF BAY
FILLING
ON THE
CLIMATE

SUMMARY

frequency of fog during long winter nights. These
fogs would be increased in density because of the

added air pollution resulting from the increase in
land surface.

5.e Rainfalle

The already minimal amount of rainfall in the Santa
Clara Valley would probably be reduced even further.
Clearly more research is needed on this matter, but
information presently available appears to warrant
such a conclusion. Most winter rainfall in the Bay
Area occurs while the wind is blowing from southwest
and west ahead of a low-pressure area moving in from
the ocean, but Figure 4 demonstrates the Santa Clara
Valley gets the least benefit from that rain. Some
rain also falls during the northwest flow of wind
that follows the passage of a storm. This rainfall
usually comes in squalls (lines of showers) that move
with the wind into the south end of the Santa Clara
Valley. The Bay may play an important role in help-
ing produce these showers by injecting heat and
moisture into the cool northwest winds.

The Bay is a single physical mechanism in which actions
affecting one part may also affect other parts. The
waters of the Bay play a significant part in helping

to determine the climate of the region: they serve as
a "heat reservoir,® moderating the extremes of tempera-
ture; they help make possible the smooth flow of cool-
ing winds fram the ocean; and their existence helps
prevent smog.

As long as man values clean air and is not able to
adequately control the emission of pollutants into the
atmosphere, substantial reduction of the surface area
of the Bay should be avoided. Substantial reductions
through filling would reduce air circulation and
cause more temperature inversions. This would re-
sult in higher summer afternoon temperatures, lower
winter night-time temperatures, reduced rainfall in
some areas, greater frequency and thickness of fog,
and in increasingly serious smog conditions, espe-
cially in the South Bay area and the Santa Clara
Valley and in the Carquinez Strait-Suisun Bay area.
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Possible Bay Planning Conclusions Based on the Report on
Smog and Weather

l.e San Francisco Bay plays a significant role in determining the climate ofe
the Bay Area.

2. Filling a substantial part of the Bay -- as much as 25 per cent -- woulde
cause (a) higher summertime temperatures and reduced rainfall in the Santa Clara
Valley and the Carquinez Strait-Suisun Bay area; and (b) increases in the frequency
and thickness of both fog and smog in the Bay Area.

3. To help prevent such changes in climate, the surface area of the Baye
should be kept as large as possible. Filling and diking that would substantially
reduce the surface area of the Bay should therefore be allowed only for purposes

providing substantial public benefits.

Adopted by the Commission at its meeting of 3/2/67
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INTRODUCTION

SAND

Sand and shells are pumped from the depths of San
Francisco Bay and piled high in waiting barges.

Gigantic reapers harvest raw salt from evaporation
ponds along the shores.

Huge pumps draw cold Bay water into the cooling coils
of industrial plants.

These uses of the Bay, little known but nevertheless
important, are the subject of this report. The Bay
contains great quantities of sand, shells, salt, and
water, and these resources are used in many ways in
the economy of the Bay Area. In addition, the water
of the Bay yields a number of chemicals and minerals
that are the raw material for industrial plants along
the shore.

Sand deposits in the Bay have served as a basic source
of fill for tideland areas, but have been of too poor
quality for general industrial use.

Sand is heavy and of low value compared to its weight.
Therefore, the cost of sand to a user is mostly the
cost of hauling it. ©So the chief value of sand is

its availability nearby.

Sand used as fill costs $1.00 to $1.50 a cubic yard,
dredged, transported, and placed. It has been econom-
ical to use as fill because it can be pumped from the
Bay floor and, being mixed with water, can be pumped
onto the fill site. There are no current data on how
much sand 1s used for fills.,

Sand for industrial purposes is largely extracted
from pits in ancient river beds in Alameda County.
Approximately 5 million tons come from these sources
each year for building and paving in the Bay Area.

Sand on the Bay bottom is generally of poor quality
and must be extensively cleaned and sorted to be of
value for industrial purposes. As such, it will only
be of value for industrial purposes when better
sources of sand have been exhausted.
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FIGURE 1

Sand and Shell Deposits and
Salt Production Ponds in San
Francisco Bay

Source:

Compiled from Figure 1
BCDC Report on Geology;
U.S.B.S. quadrangles; and

Leslie Salt Co. maps
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SATT ponds in Napa County (see Figure 1). The local
availability of economically priced salt has been a
major factor in attracting salt-dependent industries,
especially chemical industries., If necessary, salt
could be brought into the Bay Area from other sources,
but only at a somewhat higher price because of the
cost of transporting it.

It now appears that salt will be produced in the Bay
Area for many years to come, but only as long as it
returns a greater income to the owners of the exten-
sive salt ponds than can be obtained by turning the
property to other, more remunerative uses. Already,
the Leslie Salt Company is converting some of its
ponds to high-value real estate development. Leslie's
Redwood Shores project in Redwood City will convert
approximately 4,500 acres of former salt ponds into a
major urban development housing up to 60,000 people
in the next 25 years.

In addition to common salt, several magnesium com-
pounds, artificial gypsum, and bromine are produced
from the waters of the Bay. Most of these are by-
products of the salt evaporation process but some,
particularly high-priced magnesium compounds such as
milk of magnesia and magnesium oxide for the pharma-
ceutical industry, are produced directly from the Bay
waters.

WATER The waters of the Bay are extensively used for indus-
trial purposes, especially cooling. Average annual
use (1960-1963) was 655 billion gallons of Bay water.
The current water users alone estimate they will
eventually need 776 billion gallons per year.

The bulk of the water, 638 billion gallons, is used
for industrial cooling purposes. Another 16 billion
gallons are used in recovering salts and chemicals,

27 This section is based on a report of the San Fran-
cisco Bay Regional Water Quality Control Board,
Beneficial Water Uses to be Protected, December 16,
1965. Page IV-1. No BCDC technical report has

Page 5 been prepared on this subject.
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ADDENDUM

CAN SAND DREDGED FROM SAN FRANCISCO BAY BE USEDeFOR BEACHES?

by

Harold B. Goldman
Division of Mines and Geology

Purpose and Scope

The purpose of this study was to determine the suitability of
naturally-occurring sand on the floor of San Francisco Bay for use in
creating beaches on the margins of the Bay. During the investigation,
field visits were made to several natural beaches and some artificially
-created beaches within the Bay Area. In addition, discussions were held
with the various park and recreation personnel who have jurisdiction over
these beaches, to determine their criteria for beach sand.

Specifications of Sand for Use on Beaches

Recreation Requirements. Discussion with various park and
recrea-tion personnel reveal that there are no set standards for beach
sand.Some of their recuirements are aestheticie others are of a more
practical nature, suchas cleanliness. Generally speaking, a recreational
beach should have clean, uniform, odorless sand that is pleasing in color
aswell as in personal comfort. The cleanliness of theesand is reflected
in the adhesiveness of sand grains to a bather's body. For example, fine
sand sticks to the body, and is difficult to remove from clothing. The
particlesize can also determine the desirability of a sand, e .g., when the
sand is very fine, there is the possibility of its being blown away by
the wind.

Physical Reguirements. Sand that meets theeaforementioned
recrea-tional requirements reflecting cleanliness, human comfort, and
pleasure can be obtained by setting up physical requirements. These
specifica-tions determine the particle size distr ibution (gradation),
which inturn determine the cleanliness of the sand. To obtain sand in a
certain size distribution, it often is necessary to wash the sand to remove
dirt,organic matter, or unwanted silteor clay particles. Specifications
alsocan limit theesize range of the sand grains to avoid the problems
in-herent with fine size sand.

Color can also be specified so that a pleasing white sand can be
obtained. The color of any sand is dependent upon the mineral
compo-sition. The purest, whitest sands are those composed ofequartz, a
highly resistant, colorless-to-white silica mineral. The next prominent
constituént insands is feldspar which is also colorless-to-white. Often
the mineral grains are coated by a reddish-brown cr yellow-brown irocn
oxide stain, or they contain brown mica flakes that give a buff tone toe
the sand. Sands that are darker in color ordinarily will containminute
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fragments of rock particles so that for example, it isspossible to have
a gray-colored beach composed of dark volcanic sands.

Particle shape also has an effect on the recreational aspect of a
sand., Ordinarily sand grains onsocean beaches have been subjected tos
the abrasive actions of waves in the surf zone and the grains become
smooth, rounded, and in some instances frosted.

Definition of Terms

To determine thespotential use of a sand forsa beach, it is neces-
sary to define what is meant by a "beach." The definition of "beach"
as given by the American Geological Institute is "the gently sloping
shoresof a body ofswater which is washed by wavessor tides, especially
the parts covered by sand or pebbles." Sand issdefined as fragmental
material derived from older rocks by disintegretion. The sand grains
maysbe ansindividual mineral grain such assquartz, a composite grain
of one or more minerals, or a rocksfragment. The sizes of sand grains
are determined by a mechanical screening process. Tosthesgeologist,
fine sand ranges in sizesfrom 1/8 to 1/4 of a millimeter; medium sand
ranges from a 1/4 to 1/2 millimeter; and coarsessand from 1/2 to 1 milli-
meter.

Gravel is a term used by the geologist to designate particless
larger than 4 millimeters; in the aggregate industry, gravel is a
designation for fragments that are larger than 6.35 millimeters (1/k4

inch). Gravel-size fragments generally are composed of rock and minor
individual mineral fragments.

Silt and clay are terms used tosdesignate particles which are
finer in size than 1/16 of a millimeter.

Beaches in San Francisco Bay

Natural Beach.s Two of the natural public beaches in the Bay Area
are Paradise Beach near Tiburon, a small narrow strip of beach that
con-tains buff-colored, fine-to-medium sandsswith shellsfragments, and
Coyote Beach atsCoyote Pointsin San Mateo County. Coyote Beach is
approximately l/h mile long by 100 feet wide, and consists of brown,
fine-to-medium sand overlain by 6 tosl2 inches of gray, coarse sand and
pebble gravelswhich containssa high proportion ofsshell fragments.

Artificial Beaches.s As a consequence of dredging for filled lands,
beaches have been created atsFoster City in San Mateo County and in the
City ofsAlameda. Bothsofsthesesbeaches were created from sand that was
put into place in conjunction with filling ofsmud flats. ThesAlameda
beach is approximately two miles long and 50 feet wide, and contains
a buff, fine sand with shell fragments. The Foster City beach areas
are composed ofsa similar sized sand.

As thesesbeaches are essentially fine sands, they are subjected
to erosion by tidal action and will need replenishing from time to time.

2
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Sand Used foreRecreational Beaches. The East Bay Regional Park
District maintains three beaches for which the district imports sand.
The sands are purchased from Pacific Cement and Aggregates Company,
which excavates from the surf in Monterey Bay near Prattco and pro-
vides what is termed Monterey No. 4 sand. This is a clean, coarsee

sand that is lighter inecolor than the beaches described in the pre-
ceding section.

The San Mateo County Park andeRecreation Department maintains
theebeach ateCoyote Point. Because ofestrong waveeaction and wind
erosion the beachenow needs replenishment. The Department calculatede
that it would neede7,000 cubic yards of clean sand and solicited bids
for this material. The bids variedefrom approximately $3 a ton for
sand from Felton (Santa Cruz County) to $5 a ton for Monterey sand.

The price differential was due inepart to the additional freight haul
from Monterey Bay,and in part due toethe higher quality ofetheeMonterey
sands, i.e.., coarser and lighter inecolor. Felton sand iseexcavated from
bank deposits ofea geologically-older marine formation.

San Francisco Bay Bottom Sands

Distribution andeCharacter of Sand. Sand is known toeoccur on
various shoal areas within San Francisco Bay. Three areas have been
a source of dredged sand: oneeiselocated near Angel and Alcatraz
Islands; another is near Bay Farm Island in Alameda County; and the
third iseSan Bruno shoal, where theesandeunderlies a layer ofeBay wmud.
All ofethe sands fall into theefine-to-medium size range. There are
certain intervals, particularly in the Point Knox shoal, southwest of
Angel Island, whereecoarseesandeandegravelly sand may be obtained.
These sands contain a very high proportion of shells, while the fine
sand alsoecontains a notable proportion of silt and clay. Estimates
of theeamount of sand thatecouldebe obtained from the bottom of thee
Bay totaled 271 million cubic yards.

Suitebility of Sands.e Sand on the bottom of San Francisco Bay
contains a high proportion ofeshell fragments thaterender it unsuit-
able for use for industrial purposes otherethan fill. Theocretically,
selective dredging couldeobtain the necessary range of sizes for use,
for example, as a sand for use in concrete. However, this would re-
quire that the sand be brought ashore,estockpiled, and then processed in
a screening and washing plant. In addition, it wouldebe necessary to
upgrade the sands by removing as much of the shellefragments as
possible. Theeonly method in use today which would upgradeethe sandsis
by means of sink-float equipment whereby liquids are used toeseparate
and float off the shell particles while the heavier sand grains sink.
This is a costly process andeuneconomical at the present time.
There-fore,ethe highesteuse under present economic conditions is as a
fill sand.
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Golden Gate Bar and Ocean Beaches

An estimated two billion cubic yards of sand are available one
Golden Gate Barein the Pacific Ocean directly outside the Golden Gate.
This deposit is an excellent source of sand for hydraulic fill and
for natural beach replenishment.e The sand ranges in size from fine
to medium and isequite similar to the sand on the ocean beaches in
San Francisco.

The ocean beaches are of higher quality than the beaches within the
Bay, primarily because the sand is cleaner. The strong wave action
hasecrushed and floated off the shells which are so ubiquitousin the Bay
sands, and washed out the silt and clay. Aside from thisdifference in
cleanliness, the sands are similar in mineralogy and particle shape.

Dredging from Gelden Gate Bar is not as favorable as dredging
from sand areas within the Bay because of the difficulties ofeworkingin
rough open water and the added transporting distances. Furthermore, it
isnot known whether extensive dredging in the Bay would harm nearby
beaches. The Army Corps of Engineers has made some studies of the Bar,
but has observed that only general conclusions can be reached because of
the enormous size of the Bar and the complex forces that have createdit
and keep it in place. The volume of material in the Bar and on near-by
beaches is so great, however, that the Corps is presently of the opinion
that no measurable effect could be detected from the amount of dredging
likely to be done in the Bar.

Use of Bay Sands for Beaches

Recreational Beach Broadly speaking, the sands dredged from the
bottom of the Bay are unsuitable for use as a recreational beach. Tobe
made suitable,esand would have to be washed and also screened toremove

silt, clay, and as many shells as possible and in addition toremove as
much as possible of the organic content of the sand. Thissand containsa
good deal of apimal life (called benthic deposits),

and when the sand is exposed on the surface of a beach, the majority of
the organic forms can be expected to die. As they decompose, they will
create an odor that may be offensive

Lower Quality Beaches. Physically, it is possible to create a beach
in the broadest sense of the term as defined previously, using dredged
sand from the Bay. The limitations which have been alluded toare such
things as unpleasant ¢dor, uncleanliness, and erosive poten-tial from
wind and waves.,

Presumably a beach could be created by using a dredged Bay sand asa
base and placing a top dressing of imported higher quality sand overit.
This would be impractical unless a beach of some thickness such
as 8 feet were desired. In addition, the problem of erosional stebility
would still be present.
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Indeed, the East Bay Regional Park District in taking over Alameda
State Beach, is proposing to place a blanket of at least 18 inches of
imported sand overethe existing beach which was created by hydraulic
Till. Unless some measure is teken to prevent wave erosion such as
construction of a breakwater, this beachemay continue toeerode away.

Quantities of Sand Required for Beaches.e Based upon an assumed
width of beach of 100 feet and a depth of sand to 2 feet, approxi-
mately 40,000 cubic yards of sandeare required per mile of beach.

The quantity of sand required to improve Coyote Beach is 7,000 cubic
yards for an area 1,000-1,200 feet long andelOO feet wide, to a depth
of 18 inches.

Thus, even if 100 miles ofenew beach were to beecreated, only
40 million cubic yards of sandewould beeneeded, and there are an
esti-mated 271 million cubic yards ofesand in the Bay ande2 billion
cubic yards of sandeoutside the Golden Gate.

Conclusion

1. While dredged sands from San Francisco Bay can be used to form
beaches, the quality and stability of those beaches may not be satis-
factory.

2. Even if dredged sand were used to makeelower-quality beaches,
theeamount necessaryewouldebeea small part of the overall sandereserve
in theeBay Area.

February, 1967
Addendum to Salt, Sand and Shells
(Mineral Resources of San Francisco Bay)
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SAN FRANCISCO BAY CONSERVATION AND DEVELOPMENT COMMISSION
507 Polk Street, San Francisco 94102 557-3666

Possible Bay Planning Conclusions
Based on the Report on
Salte Sande Shells and Water

l.e The principal resources extracted from Sen Francisco Bay include salt, shells,e
sand, and water used for industrial purposes.

2. Salt and sand extractive industries are an important asset to the Bay Areae
economy, but these minerals are not in short supply and do not need stringent conser-
vation measures. Water for industrial purposes also is an important asset to the
economy, tut the supply would not be adversely affected to any significant degree by
£illing and diking.

3.e Shells are in comparatively short supply. Filling or diking that adverselye
affects existing shell deposits should therefore be allowed only for purposes provid-

ing more public benefit than the availaebility of the shells.

Adopted by the Commission at its meeting of 2/17/67
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WHO SEES
AND ENJOYS
THE BAY

A VERBAL
DESCRIPTION
OF THE BAY'S
APPEARANCE

The people who see the most of the Bay and who are
able to derive the most pleasurable reaction from
observing it are (a) those who are moving on the
surface of the Bay, and (b) those at leisure at
‘either the water level or at elevated locations over-
looking the water. Next most able to enjoy the Bay
are passengers in cars or in aircraft. Perhaps least
affected -- but certainly not unaffected -- by the
Bay are waterfront workers, regardless whether they
are at the water's edge or have a view of the water
from above. The concern about maintaining and improv-
ing the appearance of the Bay is, therefore, directed
at leisure (including tourist) enjoyment of the Bay,
and those who glance at the Bay while they are working
or commuting.

While San Francisco Bay is a single body of water,
its appearance varies greatly from one part to
another:

1.0 South Bayo

Due to the flatness of the land bordering the South
Bay, the motion, shape, and even the existence of this
part of the Bay are not easily perceived from its
rapidly urbanizing edge. Extensive shallows and tidal
flats dominate the view. Odors from pollution along
both east and west sides retard development near the
water, especially in the southeast due to winds from
the west. As the water narrows to the south, views

of the Bay from hills on the east and west progres-
sively lose sight of, and therefore a significant
relationship with, the Bay. South of Mountain View
and Fremont, the salt ponds behind dikes are more
dominant parts of the view than is the Bay itself;

due to the salt evaporators and slow-moving sloughs,
the water color ranges from dark yellows and reds
through greens to blue.

For the majority of the population living near it,

the South Bay (toward its southern end) has neutral

or negative implications. Sparsely used for recrea-
tion, it is only beginning to develop positive connota-
tions (through Bayshore housing developments, Coyote
Point recreation, and boating). South of San Leandro
nearly all of the Fast Bay frontage has primary
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FIGURE 1
Basic Land-Water Classifications
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FIGURE 2

General Slope and Water
Configuration around San
Francisco Bay
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GENERAL
DEVELOPMENT
GUIDE

outward

LAND PROJECTING INTO THE BAY PROVIDES RADIAL WATER VIEWS, CUL-DE
SAC CIRCULATION, AND, IN STEEPER SLOPES, DEVELOP5 OVERLOOKS ANO
THE SENSATION OF BEING THRUST INTO SPACE. DEVELOPMENT SHOULD
PROTECT AND ENHANCE THESE QUALITIES.

slope
PHYSICAL QUALITIES: THIS LAND USUALLY HAS RELATIVELY NON SUPFORTIVE SOILS, IS PROJECTION INTO THE BAY HAS LESS SIGNIFICANCE HERE THAN IN
SUBJECT TO FLOODING, POOR DRAINAGE, AND OFFERS POOR ORIENTATION. IT HAS LOW STEEPER SLOPES, SINCE LOW VISUAL ANGLES FROM THE FLATLANDS

ﬂat ANGLE BAY VIEWS AND INLAND VIEWS ARE EASILY BLOCKED BY LOW CONSTRUCTION. RENDER ALL SHORELINES ALMOST ALIKE. PROTRUDING POSITION OFFERS
EDGES ARE USUALLY WILD LIFE AREAS. POTENTIAL THE EDGE IS EASY TO SHAPE, CANALS WIDEST WATER VIEWS AND SHOULD BE DESIGNED FOR MAXIMUM
AND LAGOONS ARE POSSIBLE. TALL LANDMARK STRUCTURES AT THE EDGE WOULD LOCATE ENJOYMENT. AN ELEVATED POSITION AT THE REAR CENTER OF THIS LAND
AND SYMBOLIZE THE BAY'S PRESENCE FROM INLAND VIEWING POINTS. SLOUGHS, STREAMS FORM ALLOWS A SENSE OF THE PENINSULA AS A UNIT AND, IF SMALL IN
AND WATERSHEDS COULD BE DEVELOPEDFOR RECREATION TO FURTHER EMPHASIZE THE AREA, PROVIDES FOREGROUND CONTRAST TO THE BAY. CUL DE SAC
WATER THEME, INCREASE LAND VALUES AND STRENGHTEN ORIENTATION. ECOLOGICALLY CIRCULATION IS IMPLIED BY PENINSULA FORM AND IS MORE EASILY
SENSITIVE RESTORATION IS POSSIBLE IN MARSHLAND. CONTROLLED.

.: PHYSICAL QUALITIES: CHARACTERIZED BY GENTLE SLOPES, GOOD DRAINAGE, EASILY THE PROJECTING FORM INCREASES THE WATER EDGE AND BRINGS IT

o o DEVELOPABLE. LOW BAY VIEW ANGLES EASILY BLOCKED BY BUILDINGS. WHERE CLOSER TO DEVELOPMENTTHAN OTHER PLAN TYPES. SAN FRANCISCO'S

06'5 A’ DEVELOPED, HIGH DENSITIES ARE USUAL, PRODUCING LOSS OF BAY ORIENTATION, SENSE DOWNTOWN RADIAL VIEWS ARE EXEMPLARY ALTHOUGH PIERS BLOCK
OF THE BAY AND VIEWS. POTENTIALS: LOW SITE DEVELOPMENT COSTS, EASY VIEWS ON LAND SLOPES 1 and 2. SWEEPING BAY VIEW POINTS ARE
CIRCULATION; CLUSTER DEVELOPMENT WOULD PRESERVE VIEWS, MAINTAIN SENSE OF BAY POSSIBLE FOR EXAMPLE ON THE NORTHERN WATERFRONT (FOOT OF
AS OPEN SPACE. PUBLIC VISTA POINTS, AND RIGHT-OF-WAY ALIGNMENTS SHOULD BE FRANKLIN IN FORT MASON), IF PUBLIC ACCESS WERE ALLOWED BEYOND
POSITIONED TO RESTORE VISUAL ACCESS. THE PIERS. THIS TRUE IN OTHER BAY COHMUNITIES BUILT ON LAND FORM

"a".
\ |PHYSICAL QUALITIES: SLOPES ARE LESS SUITABLE FOR INDUSTRIAL AND AGRICULTIJRAL RESIDENTIAL COMMUNITIES, LIKE BRISBANE, BERKELEY, OR SAUSALITO,
%aty USES UNLESS TERRACED AND INHIBIT WALKING AND BULK HAULING. WHERE DEVELOPED, DEMONSTRATE THE CAPACITY OF THIS LAND TO STACK LOW DENSITY,
(]

STEPPED HOUSING AND UNIFORM BUILDING HEIGHTS HAVE RETAINED VIEWS. UPPER
SLOPES PROVIDE GOOD COMPREHENSION OF BAY FORM AND VIEWS TO OPPOSITE SHORE.
POTENTIALS: GOOD FOR RESIDENTIAL, LIGHT COMMERCIAL ANO RECREATIONAL USES;
HIGHER BUILDINGS ON HIGHER SLOPES INCREASE VIEWER POTENTIAL ANO EMPHASIZE
SLOPE; HIGH VISTA POINTS SOOULO BE PROVIDED PARTICULARLY ALONG ROADS PARALLEL
TO THE CON- TOURS. ROUTES AT RIGHT ANGLES TO CONTOURS WOULD PROVIDE FRAMED
VIEWS AS IN SAN FRANCISCO.

RESIDENTIAL DEVELOPMENT, WHILE MAINTAINING VIEWS AND A STRONG
SENSE OF THE BAY'S PRESENCE. URBAN DENSITIES SUCH AS TELEGRAPH OR
POTRERO HILL ARE EQUALLY POSSIBLE, IF HEIGHTS ARE CONTROLLED
ALTHOUGH SPECIALIZED TRANSPORTATION IN THE STEEPER SLOPES IS
NEEDED. ALBANY HILL AND THE COYOTE HILLS PRESENT SIMILAR
OPPORTUNITIES, ALTHOUGH THEY MAY BE MORE IMPORTANT AS PUBLIC
OPEN SPACE.

PHYSICAL QUALITIES: VEHICULAR ACCESS DIFFICULT, DEVELOPMENT COSTS HIGH. MANY OF
MOST DRAMATIC VIEWS ARE FROH THESE AREAS, ESPECIALLY WHERE ANGLE APPROACHES
90° (GOLDEN GATE, POINT RICHMOND, CARQUINEZ STRAITS). LARGE WATER AREAS
ENCOMPASSED BY VIEW EMPHASIZE BAY FORM.

POTENTIALS: PARTICULARLY SUITABLE FOR CONSERVATION AND PUBLIC VIEWING POINTS
ESPECIALLY IN PLAN FORM "a". (SEE MAP "PLEASURE DRIVES AND REGIONAL OVERLOOKS
WITH SIGNIFICANT BAY VIEWS") USE OF FUNICULARS, AERIAL TRAMWAYS, ETC.,
RESIDENTIAL ACTIVITY AND SELECTED COMMERICAL USES MAY BE POSSIBLE.

DRAMATIC RELATIONSHIPS WITH THE BAY AND DISTANT SHORE, AND
SUBSTANTIALLY BROADER VIEWS THAN ANY OTHER LAND TYPE, TEND TO
MAKE THIS TYPE OF SITIJATION A PHYSICAL ANO PSYCHOLOGICAL PART OF
THE WHOLE REGION. VIEW PROMONTORIES SUCH AS WOLFBACK RIDGE,
PORTIONS OF POINT RICHMOND, MTS. DIABLO AND TAMALPAIS ARE
TYPICAL, AND SHOULD BE PERMANENTLY AVAILABLE TO THE PUBLIC.
OFTEN WINDY AND EXPOSED WHERE DEVELOPMENT HAS OCCURED, IT
MAY BE INCONSEQUENTIAL IN SCALE OR PRODUCE DISTURBING FORMS
ON THE SKYLINE (RADAR DOMES ON GOLDEN CATE HEADLANDS,
TRANSMISSION LINES ON SAN BRUNO MOUNTAIN).

Example: Development guides for sites along a cove, having a 0-51, slope, are found at the intersectlon of Slope band 2 and shoreline band b




inward

straight

INWARDLY FOCUSED, THIS PLAN FORM PROVIDES A SECONDARY OR
TRANSITIONAL WATER BODY AS A FOREGROUND TO THE BAY. IT
PROVIDES USEFUL WIND AND CURRENT PROTECTION CERTAIN
LOCATIONS. RIDGE LINES OF THE ENCLOSING LAND OFTEN CREATE A
BOWL, HENCE AN IDENTIFIABLE GEOGRAPHIC AND DESIGN ENTITY
(MARTINEZ; HURRICANE GULCH, SAUSALITO; HOSPITAL COVE, ANGEL
ISLAND; PEACOCK GAP, MARIN). AT A COMMUNITY SCALE, THE FORM
SUGGESTS A FOCUS FOR COMMUNITY LIFE AT THE BAY'S EDGE WITH
CIRCULATION, DEVELOPMENT AND SIGHT LINES DIRECTED TO THE
VISUAL CENTER OF THE SPACE.

CLEAR, DIRECTIONAL RELATION TO THE BAY, ESPECIALLY WITH STEEP SLOPES,
DIRECTS VIEWS PARALLEL WITH THE WATER'S EDGE. UNLIKE PLAN FORMS "a"
AND "b", THE OVERALL EVENNESS OF THE WATER'S EDGE REQUIRES THE
INTRODUCTION OF ADDITIONAL ELEMENTS TO ESTABLISH A SENSE OF PLACE,
ORIENTATION AND VISUAL FOCUS. PIERS, A YACHT BASIN, A NEARBY ISLAND,
ARE TYPICAL FOCUSING ELEMENTS OFFERING THIS SENSE OF POSITION ON THE
OTHERWISE UNBROKEN COASTAL FACE. CARE MUST BE TAKEN THAT
DEVELOPMENT DOES NOT CREATE BREAKS AT VISUALLY DISTURBING POINTS,
OR AT NEW POINTS COMPETITIVE WITH NATURAL BREAKS.

DUE TO PREVAILING WESTERLIES, THIS LAND FORH CAN OFFER
NATURAL ANCHORAGE ON THE WEST AND NORTH SIDES OF THE BAY.
HOWEVER, SHALLOW WATER USUALLY ADJACENT TO THIS LAND TYPE
MAKES DREDGING NECESSARY BEFORE MOST BOATING IS POSSIBLE.
THIS PRODUCES A SCARCITY OF BOAT HARBORS, ESPECIALLY IN THE
SOUTH BAY WHERE POPULATION PRESSURE AND NEED FOR BOATING
FACILITIES IS GREAT. WHERE CONSERVATION IS NOT OF PRIME
IMPORTANCE, DEVELOPMENT OF THIS FORM TYPE, IN MARINE
HOUSING AND RECREATION, OR EVEN IN CIVIC USES SHOULD BE
STUDIED.

ONE OF THE LEAST PHYSICALLY INTERESTING SHORELINE CONDITIONS -
DEVELOPMENT CAN PROVIDE FOCI AND VISUAL STIMULATION; ELEVATED
VIEWING POSITIONS AND LANDMARKS COULD AID ORIENTATION. CLUSTER
DEVELOPMENT WOULD RETAIN BAY VIEWS FROM INLAND AREAS AND
MARSHLAND PRESERVATION WILL HELP MAINTAIN BIOLOGICAL BALANCE.
WHEN DIKING IS REQUIRED PROVISION SHOULD BE HADE FOR PEDESTRIAN
OVERLOOKS SO THAT THE BAY IS NOT HIDDEN BEHIND DIKES. IN NO OTHER
LAND CONDITION ARE HIGH VOLTAGE

DISTRIBUTION ROUTES MORE VISUALLY DISTURBING (WEST AND EAST SIDES
OF THE SOUTH BAY) DUE TO THE ABSENCE OF OTHER CONSTRUCTION.
ALTERNATE ROUTES FOR THESE LINES GROUPED WITH TRANSPORTATION
EASEMENTS SHOULD BE CONSIDERED.

THIS IS PERHAPS THE IDEAL SLOPE AND LAND FORM TO PROVIDE A
WATER FOCUS FOR DENSE URBAN COMMERCIAL DEVELOPMENT. IT
NEEDS ADJOINING LAND AREA BEYOND THE BAY EDGE, AND SUFFICIENT
DEPTH FOR SHIPPING. NO SINGLE LOCATION IN THE STUDY QUALIFIES
AS AN EXAMPLE, ALTHOUGH PERHAPS MARTINEZ COMES CLOSEST.
THERE ARE SMALLER SCALE EXAMPLES ON STEEPER LAND IN 2c. BELOW.

THIS LAND-WATER EDGE RELATIONSHIP IS CHARACTERISTIC OF MANY
PORTIONS OF THE SOUTH BAY WHERE HEAVY URBANIZATION CONTINUES.
BLOCKAGE OF UPHILL VIEWS BY SHORELINE DEVELOPMENT WILL REDUCE THE
ABILITY OF THE BAY TO PROVIDE VISUAL EXTENSION OF SPACE. CLUSTER
DEVELOPMENT COULD MAINTAIN THIS BAY FUNCTION.

EASY VISIBILITY OF RIDGE LINES AND WATER IN THIS SLOPE RANGE
STRENGTHENS THE SENSE OF A COMMUNITY WHEN DEVELOPED.
WATER ACTIVITY PROVIDES A SPECTACLE AS IN AN AMPHITHEATER. BAY
EDGE FORM ENCLOSING THE FOREGROUND VIEW IS HIGHLY VISIBLE
FROMMOST POSITIONS UNLESS LOCAL TOPOGRAPHY IS VERY
IRREGULAR. DUE TO THE FOCUS ON THE COVE FORMED, CIRCULATION
ALONG THE WATER'S EDGE MUST NOT BECOME A BARRIER BETWEEN
LAND AND WATER. HIGH SPEED TRANSPORTATION SHOULD BE FROM
ABOVE AND BEHIND TO PRESERVE SMALL SCALE EDGE RELATIONSHIPS.

COMMENTS IN 2c ABOVE APPLY IN THIS CATEGORY UP TO 10% SLOPES. SEE
ALSO GENERAL NOTES IN "c" ABOVE.

COVE FORM DEVELOPED IN THIS SLOPE CATEGORY IS LESS LIKELY TO
PRODUCE BAY VIEW DEVELOPMENT DUE TO THE PRECIPITOUS SLOPE TO
THE WATER AND EXPENSIVE SERVICE ANO ACCESS PROBLEMS.
CONTINUOUS URBAN DEVELOPMENT ALONG THE RIDGE CAN BLOCK
ACCESS TO VIEWS FOR LAND BEHIND (AS IN FLATLAND TYPES) DEVELOPS
WIND AND CURRENT PROTECTION (AS IN THE EAST SIDE OF PT. BONITA)
AND IS USUALLY ACCOMPANIED BY DEEP WATER.

THIS FORM OCCURS RARELY IN THE BAY REGION BUT, WHERE THE BAY PASSES
THROUGH THE COASTAL RIDGE LINES (GOLDEN GATE AND CARQUINEZ
STRAIGHTS), PARALLEL CLIFFS ACCELERATE CURRENTS AND PRODUCE WIND
AND WEATHER EXTREMES. THE STRONGLY-FORMED SPACE PROVIDES WALLS
AGAINST WHIGH THE APPARENT MOTION OF SHIPS IS HEIGHTENED, THIS LAND
IS THEREFORE ASSOCIATED WITH THE MOST DRAMATIC AND DYNAMIC
PORTIONS OF THE BAY REGION GEOGRAPHY, AND NEEDS PROTECTION BY
WELL PLANNED CONSERVATION

PROGRAMS.

Example: Development guides for sites along a cove, having a 0-51, slope, are found at the intersectlon of Slope band 2 and shoreline band b




GENERAL
DEVELOPMENT
GUIDE

SPECIAL
DEVELOPMENT
GUIDES

Upen Bay's edge to public access
by clustering development

Page 9 ||

from the general indication and the appropriate
development guide for the actual topography
should be employed.

The General Development Guide (fold-out chart)
provides methods of achieving the design objec-
tives in each of the 12 land-water classifications.
It is intended to serve both the prospective
developer and the reviewing governmental body as
a summary statement of design principles that
can be followed in various parts of the Bay to
meet the design objectives.

Figure 3 illustrates methods of carrying out
some of the design principles stated in the
General Development Guide.

In addition to the General Development Guide
principles, the following additional principles
are required to achieve the objective of increas-
ing opportunities for people to have pleasurable
and leisurely physical and visual contact with
the Bay.

l.e Build shoreline developments in clusterse
(leaving more open area around them) to in-
crease the amount of shoreline accessiblee
to the public and to permit more frequent
views of the Bay. In addition, grounds ande
landscaping should be low enough to permit
views of the Bay from roads and areas behinde
the developments.e

2. Include in every new development maximume
opportunity for pedestrian access to thee
waterfront.e

3. Restrict new waterfront developments that can-
not feasibly make room for public access toe
uses that must of necessity be located on thee
water (e.g., those using the Bay waters fore
industrial processing or for shipping).e
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FIGURE 3

Methods of
Carrying out
Selected
Design
Principles

Page 10

Locate roads so they will
not block physical and
visual access to Bay.

Clustered development at
water's edge allows views
from inland hills.

Control waterfront develop-
ment to preserve view from
hills
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SPECIAL DEVELOPMENT GUIDES

4. Provide public access into some "natural" areas retained as
ecological assets to permit study and enjoyment of these areas
(e.g., by catwalks or piers in some sloughs or marshes)

5. Design any permitted fills to produce a net increase in the
amount of shoreline, for the purpose of providing additional public
accesso to the Bay.

6. Design roads near the edge of the water as scenic parkways
for slow-moving, principally recreational, traffic. The right-of-way
design should discourage through traffic and provide for safe
pedestrian access to the shore.

7. Design all Bayfront developments to enhance the pleasure
of the user or viewer of the Bay. To these ends, planning of all
aspects of waterfront development should be guided by
professional designers such as landscape architects, urban
designers, or architects

8. Design new or remodeled bridges across the Bay to permit
maximum viewing of the Bay and its surroundings by both
pedestrians and motorists. Guard rails and bridge supports should
be designed with views in mind. Vista turnouts for motor vehicles
should be provided at good view locations

9. Provide Bayshore and high-level scenic parkways
approximately as illustrated in Figure 4, with vista points in the
general locations indicated.

10. Maintain views of the Bay from further inland or from hills
by appropriate arrangements and heights of all developments and
landscaping. Design consideration would need to be given to all
areas at waterfront locations, and below high-level vista points
designated in the preceding paragraph, and the viewpoints
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FIGURE 4

Major
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and
Potential
Views

of Bay
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SPECIAL DEVELOPMENT GUIDES

Crossings should utilize natural land
forms which suggest shore to shore
connections

11.

12.

13.

14.

along freeways or "entrance" roads (roads coming over
ridges and providing a "first view" of the Bay) shown in
Figure 5.

Remove debris from sloughs, marshes and mudflats
that are to be retained as part of the ecological system
and restore them to their former "natural" state if they
have been despoiled by human activities.

Design towers, bridges, or other structures near or
over the Bay as landmarks that suggest where the
waterfront is, to serve as reminders as to the location
of the waterfront when it is not visible -especially in
flat areas. But the height of such landmarks should be
low enough to assure the continued visual dominance
of the hills around the Bay.

Avoid additional surface crossings to the extent
possible, to preserve the visual impact of the large
expanse of the Bay. The design of new crossings
deemed necessary should respect the fact that the Bay
consists of a series of natural "bowls, “closed" at each
end by a constriction. The crossing should be placed at
such "ends 11 between promontories or other land
forms that naturally suggest themselves as
connections reaching across the Bay (but without
destroying the obvious character of the promontory).
To the extent possible, crossings should also be of one
"family “of structural types (e.g., all might be
suspension bridges).

Design access routes to Bay crossings in a manner that
orients the traveler to his new direction of movement
in relation to the water (as in the main approaches to
the Golden Gate Bridge). Similar considerations should
be given to the design of highway and mass transit
routes paralleling the Bay at any elevation (by
providing frequent views
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FIGURE 5

Views
of Bay
from
Major
Roads
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SPECIAL
DEVELOPMENT
GUIDES

ACHIEVING
THE DESIGN
OBJECTIVES

Page 15

15.

of the Bay or by having turns toward or away

from the water made in sight of the water, if
possible, so the traveler knows which way he

is moving in relation to the Bay).

Design developments near the mouths of tribu-
tary waterways to preserve the view of the
Juncture of the tributary with the Bay from

as far upstream as the alignment of the water-
way will permit, so as to preserve maximum
visual contact with the Bay. Developments
farther upstream beyond the view of the tribu-
tary's mouth should be used for purposes
related to the Bay, if at all possible (e.g.,
marina and boat service facilities or private
docks, on navigable tributaries).

In addition to the controls and incentives that will
be discussed in BCDC planning reports about methods

of carrying out the plan for the Bay, a few special,
less familiar, "tools" are needed to achieve some

of the foregoing design principles.

ALs

A design review system is needed to evaluate
developments that affect the appearance of
the Bay. The system must have sufficient
control and authority to make it effective.
As an example, a twofold approach might in-
volve (a) use by city and county governments,
and by all affected regional or state agencies,
of a basic design guide for affected develop-
ments, and (b) a regional design review board
that, by reviewing the proposed design of all
projects, could strive for a high level of
design quality.

The Bay region and the State of California
should invoke the national interest in pre-
serving the Bay as a national scenic and
ecological resource in every feasible way,
such as by establishing the Bay as a national
resource comparable to Yosemite or Point Reyes
National Parks.
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SUMMARY

The Bay is a single physical mechanism, in which
actions affecting one part may also affect other
parts. The Bay and its surrounding hills are a
composition of natural and man-made features.
Many man-made features can improve or despoil
the appearance of large portions of the Bay scene.

As long as man values the appearance of the Bay,
its islands and surrounding hills, special con-
sideration must be given to the design of any
development affecting the form and appearance of
the Bay, or views of and access to it.
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SAN FRANCISCO BAY CONSERVATION AND DEVELOFMENT COMMISSION
507 Polk Street, San Francisco 94102 557-3685

Possible Bay Planning Conclusions

Based on the Report on Appearance and Designn

l.n The appearance of the Bay, and man's enjoyment of it as a scenic resource,n
extensively enhances daily life in the Bay Area,

2. To increase opportunities for people to have pleasurable and leisurely
physical and visual contact with the Bay, the General Development Guide (foldout
chart) and the Special Development Guides Nos. 1-15 (pages 9 to 15 of the summary)
shall be employed as applicable in preparing the Commission's plan for the Bay and
shall be incorporated, as applicable, in the Commission's recommendations for
carrying out the plan, except as follows:

Substitute for Nos. 2 and 3 (page 9):

2. Include in every new develooment maximum feasible opportunity
for pedestrian access to the waterfront. If no such access can be pro-
vided, the development should not be allowed on the waterfront unless
it must of necessity be there (i.e., unless it is a factory using Bay
waters in its processing, a shipping terminal, etc.)

Substitute for No. 7 (page 11):

7. Design all Bayfront developments to enhance the pleasure of then
user or viewer of the Bay. Planning of all aspects of waterfront devel-
opment should therefore be guided by esthetic design considerations pro-
vided by professionals, such as landscape architects, urban designers or
architects, working in conjunction with engineers and professionals in
other fields.

Substitute for No. 11 (page 13):
11.n Remove "unnatural" debris from sloughs, marshes, and mudflatsn
that are to be retained as part of the ecological system, and restore

them to their former "natural" stete if they have been despoiled by
human activities.

Adopted by the Commission at its meeting of 9/22/67
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For millions of years, great forces within the earth's
crust gradually created new mountains and new valleys.
In the San Francisco Bay region, almost a million years
INTRODUCTION of erosion rounded the mountains down to hills and
filled the Bay with millions of tons of mud.

The striking topography of the Bay Area is appreciated
for its beauty and its fine harbors. Less obvious are
the considerations this geologic legacy imposes upon
building and living -- upon the firmness of the ground
beneath our buildings, the water reserves in the
ground for home and industrial use, and the natural
resources and building materials needed for a strong

economy .
GEOLOGY, The Bay Area was born in earthquakes and is still promne
LIFE AND to them. But with or without earthquakes to speed
PROPERTY settling or collapse, some solls provide a better

foundation for building than others. A knowledge of
fault zones (where quakes are likely to center) and com-
position of the ground beneath the surface are key fac-
tors in guiding development of the Bay Area with
adequate regard for public safety and for secure public
and private investment.

Another aspect of considerable importance is the under-
ground supply of fresh water. Some of the Bay Area’s
water supply comes from deep wells and more may come
from that source in the future. On one hand, these
wells can be rendered useless by the penetration of
salt water into them:; on the other hand, extensive
pumping may cause the ground above to sink, a poten-
tially serious problem if large subsidence occurs in
areas next to water and thus exposes these areas to
possible flooding.

HOW The San Francisco Bay trough came into existence less
SAN FRANCISCO than a million years ago. By then, the Berkeley Hills
BAY WAS FORMED were already standing, though not yet rounded down.

The San Francisco Peninsula-Marin County block of land,
then relatively flat, was tilted gradually over thou-
sands of years toward the Berkeley Hills, with the
western edge rising to become the San Francisco and
Marin hills, and the eastern edge sinking to become
Page 1 the depression in which the Bay now lies.
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Simultaneously, the rushing waters from the receding
icecaps around the world raised the level of the

seas and flooded the trough. In following millenniums,
the trough was heavily loaded with se=diments from the
surrounding hills as the continental icecap and
glaciers continued to recede.

Information about the bedrocks beneath the sediments

of San Francisco Bay is not complete. Most, however,
are believed to belong to the Franciscan Formation, a
sequence of sandstones and shale predominantly, with
lesser amounts of chert, greenstone, and other rocks.
Bedrock comes to the surface in the rock formation of
the west Bay, particularly in San Francisco and in
Marin County. It drops off sharply from the west side
of the Bay and is generally very deep on the cast shore;
bedrock has been found 300 to 400 feet below the sur-
face near the City of Alameda, with one drill hole
having penetrated 1,000 feet before encountering it.
Based on sparse information available, bedrock is gener-
ally deeper in the southern part of the Bay where

depths of 300 to 800 feet are common.

The top of the bedrock is generally very irregular.
Much of it was badly weathered when it was once exposed
to air, weakening its surface. Ordinarily, building
foundations on bedrock are the safest but spescial
consideration must be given to areas underlain by

steep rock that has been weakened by weathering.

Over the millenniums, the rock basin of the Bay has
been filled with silt, sand, and clay. "Older Bay
mud" describes the earliest materials that lie at the
bottom and range in thickness from less than one foot
to more than 200 feet. The older Bay mud consists of
silty clay, sand, and in places gravel, and the thick-
ness appears to increase toward the central portion
of the Bay. Nearer the shores, there may be no older
Bay mud.

On top of the older Bay mud there is sometimes a sand
layer and usually a layer of "younger Bay mud." The
sand unit has not been completely mapped and where
known is often cut by mud-filled channels. The layer
of younger Bay mud may be as thick as 130 feet
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THE LAYERS
OF MUD

(see Figure 1). The younger Bay mud ranges from 2,500
to more than 7,000 years old.

The older Bay deposits are substantially different
from the younger Bay mud. Because it is more deeply
buried, the older Bay mud has been consolidated by the
pressure from above and contains less moisture. It

is pressed together more tightly than could have re-
sulted merely from the weight of the material above
it. As a result, the older Bay deposits provide a
good foundation for piles and similar structures and
for all except the most heavily concentrated loads.

The younger Bay mud has been the most troublesome of
the Bay sediments and has caused the most engineering
difficulties. This mud, which is primarily a soft
silty clay, has a high percentage of water, is pliable
and weak, and is highly compressible.

The strength of the younger Bay mud increases with
depth as a result of the pressure from above. Like
the older Bay mud, the lower levels of the younger Bay
mud have been consolidated to a greater degree than
the weight above it would prescribe. As a result,
younger Bay mud may be a suitable foundation for

earth fill that has a broad base.

The top layer of younger Bay mud is highly compressible,
and loses considerable strength when it is disturbed.
As a result, it creates foundation problems for con-
struction. Special consideration as to design of
structures and supporting foundation members must be
taken into account when building on this material.
When the younger Bay mud is overloaded by fill, it
becomes increasingly unstable as the thickness of the
fill increases and if the slopes at the edge of the
fill are steep, ultimately fails. During construction
of the fill on the north side of the toll plaza of

the San Francisco-Oakland Bay Bridge in 1947, the mud
was overloaded with sand fill and failed. The sand
sank 20 feet and the underlying mud was forced side-
ways for more than 500 feet.
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FIGURE 1
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EARTHQUAKE Geologic processes that created the dramatically

FREQUENCY beautiful Bay and hills continue more actively here
AND than in most parts of the United States. The
EFFECTS counties around the Bay have experienced 12 damag-

ing earthquakes in the past century. Studies of
the strain in the earth's crust in the Bay Area
indicate the possibility of a great earthquake
(comparable to the San Francisco earthquake of
1906) once each 60 to 100 years.

Damaging earthquakes result from movement on
faults, which are long, abrupt breaks in the
earth's crust. There are major active faults on
both sides of the Bay: the San Andreas Fault on
the west and the Hayward and Calaveras Faults on
the east (see Figure 2). The activity of these
faults is indicated by (1) "creep" along the

fault (with one side gradually moving north and
the other side moving south, distorting buildings,
fences, and roads that cross it), and (2) the very
fresh and obvious appearance of the fault (not
obliterated by time and erosion) such as the long,
narrow Tomales Bay, the San Andreas and Crystal
Springs Lake on the Peninsula, and the "sag" ponds,
notched ridges and displaced drainage channels along
the fault.

Recognizing that earthquakes must be "lived with,"
what may reasonably be expected to happen in a
moderate~to-great earthquake?

The earthquaeke itself consists of vibrations that
travel through the earth's crust. The resulting
ground motions change in magnitude and frequency as
they pass through different earth materials. The
violence of ground motion in soft mud materials is
significantly greater than in solid rock. For example,
in the 1906 San Francisco earthquake, shaking was much
more violent in the waterfront areas underlain by Bay
mud and fill than Nob Hill and similar areas with
more solid rock at or near the surface. Past earth-
quakes show that such "poor ground" is a greater
potential hazard than is nearness to the fault or

to the center of the earthquake.

Page 5
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FIGURE 2

Earthquake Epicenters and
Magnitudes1934-65

Source:

Data from 1934-1962 from
Department of Water
Resources. After 1962 from
other sources.
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EARTHQUAKE Another aspect of earthquakes is movement along

FREQUENCY the fault, with one side slipping in a different
AND direction from the other side. The ground on one
EFFECTS side of a fault might move vertically or horizontally,

or both. Movements on the main faults in the Bay
Area have been predominantly horizontal in the recent
geologic past, with the east side generally moving
southward. Maximum surface slippage in the 1906
earthquake was 20 feet, but there was no observed
surface slippage in the 1957 San Francisco earth-
quake.

Landslides, rock falls, avalanches, and mud and debris
flows occur over a wide area as a result of major
earthquakes. Slides are especially likely where
slopes have been made or have become unduly steep
from whatever cause and where the earth has become
saturated with water. Even small earthquakes can
trigger damaging slides. The steep hills on both
sides of the Bay are particularly vulnerable to
sliding. Recent studies show that certain types of
sediment may liquify and flow during an earthquake;
this was the major cause of damage in Anchorage dur-
ing the 1964 Alaskan earthquake.

All types and sizes of surface cracks and fissures
occur in earthquakes that produce significant ground
motion. Cracks rarely occur in solid rock, but have
their greatest effects on loose soils. Cracking in
saturated alluvial deposits is often accompanied by
sand boils and mud volcanoes as ground water is
squeezed out. Extensive damage results when crack-
ing occurs in loose or soft water-saturated soils;
cracking could be a major damage factor in areas of
Bay mud and fill in future earthquakes of moderate
or large magnitude. Such cracking can occur in
water-saturated soils up to 75 miles from the center
of the earthquake.

Especially in great earthquakes, but alsc in moder-
ately large ones, extensive changes in the elevation
of the land surface may occur. Broad areas may rise
a number of feet above their previous level, or sink
Just as much. Sinking, or subsidence, would be a
major factor of concern along the shores of seas and
bays, since shoreline areas could be swamped but,
Page 7 fortunately, movement on the San Andreas system of
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EARTHQUAKE
FREQUENCY
AND
EFFECTS

GROUND
WATER
PROTECTION

faults has been largely horizontal. Nevertheless,
even a small downward movement could be of great
concern along a highly developed shoreline, such as
along the Bay. Earthquake vibrations can cause
loose sandy soils that are water-saturated to con-
tract (as a result of compaction); settling of a
few inches to several feet can occur in soft mater-
ials.

Barthquakes may affect open bodies of water in two
ways: by creating seismic sea waves and by creating
seiches. Seismic sea waves (often called "tidal
waves") are probably caused by abrupt ground move-
ments (usually vertical) on the ocean floor in con-
nection with a major earthquake. A rise of water of
even two or three feet in San Francisco Bay due to

a seismic sea wave, if coupled with a high tide and
onshore wind, could do serious damage to near-to-sea-
level developments. A seiche is a sloshing of water
in an enclosed basin such as the Bay. It is caused
by earthquake motion; the sloshing can occur for a
few minutes or several hours. Seiches could only be
damaging in San Francisco Bay in the event of a large
earthquake combined with a high tide and onshore winds.

Underground fresh water supplies are now extensively
used by industries around the Bay and by cities in

the San Jose area. The underground supply will con-
tinue to be an important supplement to surface water
now brought into the Bay Area by aqueduct from mountain
reservoirs. Underground water is a resource which must
be husbanded for several reasons: (1) excessive pump-
ing can cause salt water from the Bay to infiltrate in
to the fresh water and contaminate it; (2) excessive
pumping can cause the sand layers from which the water
is withdrawn, or the overlying layers of clayey soil,
to become more tightly compacted and thus allow the
ground above to sink considerably; and (3) extensive
dredging of Bay mud, or excavation for tunnels or
bridge piers, could strip the "cover" from the top of

a fresh water reservoir, allowing either the salt water
to contaminate the fresh water, or the fresh water (if
artesian) to escape in large quantities and thus cause
land to sink.
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FIGURE 3
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Contamination of ground water by salt water intrusion
has already been a problem in the Fremont and Alviso
areas. Also, according to U. S. Geological Survey re-
ports, extensive areas of land have subsided as much

as 13 feet in the San Jose area as a result of exces-
sive ground water pumping. Figure 3 shows the general
area affected, showing subsidence from 1934 to 1960;
actual subsidence has been somewhat greater as indicated
by the San Jose figure, which dates from 1913 to 1966.
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Page 10

Information is insufficient concerning most of the
ground water reservoirs under the Bay. Until more
information is available, proposals for extensive
penetrations of the Bay bottom by dredging or con-
struction work should be reviewed by the Regional
Water Quality Control Board and the State Department
of Water Resources; these agencies might require
additional geologic data from a prospective devel-
oper to evaluate the potential hazard to the ground
water reservoir.

The State Department of Water Resources has indicated
that little can be done about excessive ground water
withdrawal at the present time, but that the plans
for the Bay should recognize and anticipate the poten-
tial subsidence hazard to Bayside development, partic-
ularly in the South Bay area around Alviso, which
appears most prone to such subsidence.

The problems of constructing a solid fill on the
shores of San Francisco Bay and of erecting earthquake-
and settlement-resistant buildings on fill, are the
subject of a companion BCDC report. This geologic
report points out that piers and fills are safest
when constructed upon bedrock or "older Bay mud,"

but that the "younger Bay mud" is most prevalent
around the Bay. '"Younger Bay mud" is the most sus-
ceptible to fallure from earthquakes or overloading;
it may sometimes be suitable for earth fills having
a broad base, but is less suitable for piles or other
construction involving a concentrated loading of
weight upon the mud.

The Bay is a single physical mechanism, in which
actions affecting one part may also affect other
parts. Much of the Bay floor is covered by a layer
of mud, which on one hand is a poor foundation for
fills and construction, and on the other hand often
protects a fresh water reservoir beneath 1it.

As long as man values life and property, construction
along the shores of the Bay must take due considera-

tion of the underlying geology. Bedrock is generally
the best foundation for structures and the "youngest"
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SAN FRANCISCO BAY CONSERVATION AND DEVELOPMENT COMMISSION
507 Polk Street, San Francisco 94102 557-3686

Possible Bay Planning Conclusions
Based on the Report on Geology

l.n San Francisco Bay and the hills surrounding it were created by geologicaln
activity in the last million years. The rim of the Pacific Oceen is one of the
world's main areas of continued geologic activity as evidenced by major earthquakes.
To protect life and property, construction in the Bay Area must anticipate future
major earthquakes.

2.n To protect underground fresh water reservoirs (aquifers), precautions mustn
be taken against penetrating the "cover" of such a reservoir by dredging or by
construction. Since all the natural reservoirs under the Bay have not yet been
located and mapped, any proposals for dredging or construction work that might
reasonably be expected to penetrate through the younger Bay mud should be reviewed
by the State Department of Water Resources, which should be authorized to require
provision of additional data on ground water conditions in the area of construction
to the extent necessary and reasonable in relation to the proposed project. As one
of its recommendations for carrying out its plan for the Bay, the Commission should
propose that an appropriate agency have jurisdiction to require provision of data
as reasonable and necessary and to prohibit dredging or construction work that might
reasonably be expected to penetrate the "cover" of an aquifer.

3. To minimize the potential hazard to Bayside development from subsidencen
due to ground water withdrawal, the Commission's plan for the Bay should anticipate
and take into account the effects of additional subsidence in the area at the lower
end of the South Bay, and other areas where subsidence may occur, utilizing the
latest information available from the U.nS. Geological Survey.

Adopted by the Commission at its meeting of 6/1/67
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Part of a Detailed Study of San
Francisco Bay

Summary of the reports, "Seismic Problems in the Use of Fills
in San Francisco Bay," by H. Bolton Seed, Professor of
Engineering, University of California; "Seismic Risk to Buildings
and Structures on Filled Lands in San Francisco Bay, 11 by Karl
V. Steinbrugge, Structural Engineer; and 11 Bay Mud

San Francisco Bay | Developments and Related Structural Foundations, 11 by Lee
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buried tanks float to the surface. This happened
in Niigata, Japan, in the June 1964 earthquake. If
the sandy material is on a slope, it may flow down-
hill as it becomes liquid. Such flows can be small,
causing individual buildings or small slopes to col-
lapse, or whole waterfronts can "flow" as occurred
in several places in Alaska in the 1964 earthquake.

If a fluid layer of sand or silt is formed below the
surface during an earthquake, the water will escape
upward if it can., If it cannot, the ground above
the fluid layer will in effect be floating upon
water. If the ground surface is sloping and there
is nothing in front of the "floating" layer to hold
it back, and if the earthquake shaking continues
long enough, the section above may slide off much
like a ship on ways. This happened in large areas
of Anchorage where bluffs 4,000 feet long and as
much as 1,200 feet wide slid about 15 feet toward
the coast. When the sections of bluff stopped
sliding, they left behind a trench (graben) 7 to 10
feet deep and 100 to 250 feet wide at the back of
the slide area.

Some kinds of soils behind retaining walls and bulk-
heads exert much greater pressures against the
confining structures when shaken by a major earth-
quake. The area behind bulkheads at the waterfront
often is filled with sand. Since it usually is not
possible to compact the sand below the water level
and it is, of course, saturated, the sand may
liquefy, increasing the pressure against the wall
considerably, Under these circumstances the bulk-
head may be pushed forward, as happened at Puerto
Montt, Chile, in 1961, and at Niigata.

Such "failures" of the soil are the most destruc-
tive to buildings and utilities. The other cause of
damage in an earthquake is the shaking of the build-
ings. It is generally believed that buildings on
solid rock foundations are shaken less severely than
buildings on softer materials.

In small earthquakes, the only ones for which rec-
ords are available, shaking is much more intense in
soft ground than in adjacent rock areas. However,
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analyses of the reaction ot soils to strong ground
motions in the Alaska and Nilgata earthquakes indi-
cate that soft-ground shaking in those major earth-
quakes may actually have been only about 50 per cent
stronger than in adjacent rock areas, rather than
many times stronger as often anticipated.

Because of the lack of strong motion seismograph
records, these analytical results have not yet been
substantiated. All experts in the field of seismol-
ogy deplore the lack of instrumentation and urge
that accelerometers be installed on different kinds
of natural and artificial ground, including Bay
fills.

2. What Happens to Mud and Sand Foundations fore
Fill During an Earthquakee

No matter how good a fill may be, shear failure and
lateral displacement of the foundation soils on
which it rests will inevitably lead to instability
problems. Bay fills are likely to be supported on
either San Francisco Bay mud or deposits of sand,

The San Francisco Bay Mud under a fill is not likely
to become liquid during an earthquake as some have
believed. Intensive study of soil failures following
the devastating slides in Alaska in the 1964 earth-
quake first pointed the finger of blame at sub-
surface clays which were believed to have become
liquid, allowing the mass of soil above to slide off
into the sea or a valley. More recently, the fault
has been laid to seams of silt and sand in the clay,
which are now believed to have far greater
possibil-ity of turning liquid than do the relatively
sticky and plastic clays and mud., Nevertheless, if a
clay soil underlying a fill slope is near the point of
failure before an earthquake, it is likely to fail
during the earthquake.

If £fill slopes on clay foundations are designed to
prevent failure during an earthquake, the main cause
of damage will be the ground vibrations transmitted
through the clay and fill, In this respect, the
soft muds and clays transmit fewer shock waves per
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the ground motions are. Experience in the Niigata
earthquake indicates that very small differences in
depth of water table and looseness of the sand can
affect the strength of a sand fill, so all of these
factors must be carefully evaluated. If the sand
becomes liquid, buildings can settle into it (if
they do not have adequate foundations) and the edges
of the fill are likely to slide or flow,

Well-compacted fills of select material (material
readily compactible) on good foundations can be much
sounder than natural earth deposits. In a major
earthquake, some settling might occur, but poor
natural soils could settle more. The main problems
with well-compacted fills are likely to be some
sliding or cracking at the edges of the fill if it
is very wet, or sliding of the fill due to failure
of the mud or sand foundation beneath it. Under
sloping surfaces, the fill could slide toward the
water, if the "foundation" becomes liquid.

Stable fills require (1) proper analysis and design
by competent engineers using the latest technical
information available, and (2) thorough inspection
during construction. Factors affecting the stabil-
ity of fill are:

l.o Avoidance of loose, unconsolidated materials.o

2.0 Careful consideration of relative sand and watero
heights to avoid the possibility of liquefaction.o

3.0 Uniform placement of fill material duringo
construction.o

4, Avoidance of excessive rates of filling.o

5.0 Carefully designed slopes to avoid heaving ato
the edge of fill.o

6.0 After the mud under a fill has once had theo
water squeezed out of it and has consolidated, ito
will remain in that condition even if the fill iso
subsequently removed. A process called "surcharging'
(placing more fill than is needed, then removing theo
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must be designed to not collapse in an earthquake,
although the building might be so badly damaged as
to be prohibitively expensive to repair.

l.e "Safe" Construction on Bay Mud under Normale
Settlement

If the earth under one part of a building settles
more than the earth under other parts of the build-
ing, the part of the building above the deepest
settlement will tend to sink and to exert more and
more stress and strain throughout the structure.
Most major structures can accommodate a certain
amount of such settlement. Buildings can theoreti-
cally be designed to withstand virtually any stress
or strain, but the cost of such buildings is pro-
hibitive -- so the structural engineer tries to
design only for the probable maximum amount of set-
tlement that can be expected.

While every building on fill must be individually
engineered, the following general observations can

be made about different types of construction on

fill over Bay mud. The observations assume "well-
seasoned" fills where the settlement pattern of the
surface can be determined and buildings can be
designed especially for that "predictable" settlement.

Individual houses are least sensitive to differential
settlement but can lose value because of unattractive
cracking, sticking doors and windows, etc. The
normal foundation (spread footing only a few feet
into the ground) is usually satisfactory, but pro-
vision should be made (such as installation of jacks)
for shimming up when one part settles more than
another.

For one- or two-story industrial and commercial
buildings, a grid-footing foundation (a series of
foundations tied together under the entire floor, not
just along the walls) at normal depths into the fill
or soils can be adequate. Concrete floor slabs may
be laid on the ground, provided they are separated
from the footing and divided into small separate
sections that can settle individually without
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"SAFE" uncontrolled cracking of the slab. Such buildings
CONSTRUCTION should not generally exceed two stories in height;
ON FILLS even then, piles may be necessary.

All other heavier buildings should generally be

built on piles, but even piling can sometimes fail

if not properly used. Sound design depends upon
(1)ethorough evaluation of soil characteristicse
through a good test boring program, (2) identifica-
tion of the layers of soil adequate to hold the piles,
(3)eallowance for a downward drag on the piles ase
the fill settles on the compressible mud, and (4)
surveillance of pile installation by soils engineers.e

2.e "Safe" Construction under Earthquake Conditionse

Damage to bulldings in an earthquake 1s mainly the
result of two things: (1) failure of the ground be-
neath the building and (2) the amount of shaking
sustained by the building. DPost-quake fire can also
cause extensive damage as occurred in the 1906 San
Francisco earthquake,

Damage as the result of slides, cracks in the fill,
or the fill's becoming "quick" or fluid, can be pre-
vented only by adequate solls engineering as the
fill is placed. Aside from these problems, the
structural engineer must design the building to
accomnodate "normal settlement" (because the strains
imposed upon a building due to differential settle-
ment could weaken the structure sufficiently so that
it would perform more poorly in an earthquake).

The general practice today is to place one- and two-
story buildings on a blanket of carefully selected
and compacted soil many feet thick over the compres-
sible Bay soils. Except for the edges, a well-built
fill acts as a mat and light structures with con-
ventional footings resting on this mat should not
ordinarily settle differentially during a major
earthquake (although there have been no major quakes
since modern Bay fills have been developed).

To withstand the effects of differential settlement,
individual footings that are not tied together are
the least expensive ~- and the least effective.
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Large single mat footings beneath a structure have
performed well (the building might tilt but not
necessarily sustain irreparable strains). The
soundest foundation, as suggested by experience, is
piling. Buildings on pilings have sustained earth-
quakes well throughout the world.

The other cause of damage is the shaking administered
to the building by the earthquake. Earthquake waves
are longer (and fewer per minute) in soft earth than
in hard rock. Tall buildings will gquiver when hit
by many short earthquake waves on bedrock, but can
whip and shake badly if hit by the longer waves ex-
perienced on soft grounds.

Theory and experience indicate that risk of damage
to structures on fill is least for a one-story wood-
frame building. Total collapse rarely occurs even
when these bulldings are tossed about on slides
(unless the ground opens up beneath the building).
Bigger structures can be designed to perform equally
well, but at additional cost.

One-story industrial and commercial structures often
have concrete or masonry exterior walls and wood
roofs. To reduce hazard to life, the components of
the buildings should be tied together much more
thoroughly than is presently required. Building
codes do not now require special earthquake design
factors for buildings on poor soils.

In addition to buildings, retaining walls and bridge
abutments must also be specially designed to with-
stand increased pressure from soil slumping behind
them, as well as the force of the shaking itself.

Fire hazard as the result of an earthquake can
readily be minimized, Automatic power and gas shut-
off can greatly reduce the possibility of fire, and
properly designed water systems provide the second
line of protection.

Power, water, and gas systems entering Bay fill

should have adequate shutoff devices within sections
of the fill and for the entire fill., Water and gas
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lines entering buildings should be designed so they
will not be broken if the building settles or rocks.

Water systems needed to fight fires have often been
damaged in earthquakes, particularly in poor ground.
Damage results from differential settlement and
ground cracking:; also water surges in the pipelines
caused by the earthquakes result in leaks where the
pipes have been weakened by corrosion or other
causes. These problems can be overcome at little
additional cost. Additional protection in the form
of a special independent water system, which would
use water pumped from the Bay for firefighting, is
also desirable in some cases. (San Francisco now
has such a system.)

0il storage tanks are a special cause of concern on
Bay fills because, in other areas, they have occas-
ionally sustained spectacular and destructive fires
during large earthquakes. Such fires, however,
principally resulted from seismic sea waves that
destroyed the tanks. Otherwise, oil tanks can be
designed to withstand earthquake vibrations as illus-
trated by tanks in Anchorage and by the thousands of
tanks in Kern County that survived the 1952 earth-
quake. Failure of a tank or breaks in pipes entering
the tank can be prevented by design, backed up with
the customary diking system around the tanks., Fail-
ure of a supporting fill, however, could cause
failure of a tank, but even then there would not be
a fire unless there were a source of ignition. To
reduce risks, tank farms for the storage of any com-
bustible materials on Bay fills should be (1) well
isolated from other developments, and (2) so located
that escaping oil could not be carried far by the
tidal currents or the wind. Probably, only a small
part of the Bay would meet these conditions.

Knowledge of how soils behave in earthqueakes is
rapidly increasing., but judgment still must play a
very important part. Pending more definitive infor-
mation, hazard to life during an earthquake can be
minimized either by keeping the number of people
living or working in a hazard area as low as pos-
sible, or by requiring special design attention to
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foundations and superstructures of bulldings housing
large numbers of people. Special seismic equipment
should be installed throughout the Bay Area and on
each Bay fill as part of the U.oS. Coast and Geodetic
Survey network, designed to provide more precise
information about the effects of strong-motion earth-
quakes. Sultable instruments now cost about $5,000
installed and the cost is soon expected to be almost
halved.

To prescribe maximum safety in the development of
potential Bay fill areas, it is proposed that all
such areas be classified according to four risk
categories. Because of the lack of definite informa-
tion about many aspects of the problem, including
precise criteria for assigning risk categories, the
classification plan should be developed by a pro-
fessional group including soils engineers, structural
engineers, geologists, city planners, and developers.
Potential Bay fill areas could be classified as
follows:

Minimum Risk Zone: would require that, for all
structures more than two stories high, a structural
engineer must file a report with the local building
department that certifies that all structural engi-
neering aspects of the plans and specifications were
complied with during construction.

Moderate Risk Zone: would limit construction to a
maximum of two stories and would require that all
residential buildings be of wood frame construction.
Buildings with concrete, brick, or concrete block
walls would generally require design and inspection
by a structural engineer. No large places of
assembly of people would be permitted.

Substantial Risk Zone: would permit only one-story
buildings used as warehouses, storage areas, or
other uses requiring a minimum number of employees.

Maximum Risk Zone: would permit only open recrea-
tional uses such as parks and golf courses, but no
facilities where large numbers of people would
collect in one place.
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SUMMARY

The classification plan and its criteria and
requirements should be periodically reviewed to
reflect changes resulting from the latest research
and experience,

Rapid increases in population create increasing de-
mands for flat land near urban areas for many
purposes -- homes, industries, alrports, etc., Since
such land can be created by filling parts of the Bay,
the safety and stability of filled land will be an
increasingly important consideration in planning for
the region.

Studies of the behavior of filled land under con-
ditions of normal settling, and under conditions of
shaking caused by earthquakes, have provided infor-
mation as to the safest and most prudent methods of
i1l construction.

To protect life and property in developments built
on filled land, competent engineering design and
supervision must be provided to minimize potential
settlement or collapse of any filled lands, or of
any buildings constructed on fill.

PAGE 168




SAN FRANCISCO BAY CONSERVATION AND DEVELOPMENT COMMISSION
507 Polk Street, Sen Francisco 94102 557-3686

Possible Bay Planning Conclusions
Based on the Report on Fill

l.a To reduce risk to life and damage to property, special consideration musta
be given to construction on poor soils throughout the Bay Area, including soft
natural soils, steep slopes, earthquake fault zones, extensively graded areas, and
filled lands in San Francisco Bay. The BCDC is concerned about the safety of con-
struction that might be permitted in its plan for the Bay.

2.2 The safety of construction on fills depends upon (a) the stability of thea
ground or Bay bottom on which a fill is placed (i.e., the original mud, sand, rock,
etc.), and (b) the manner in which and the material of which the fill is built,

3.2 In regard to the stability of the ground or Bay bottom, specific =anzlysisa
must be made in each case by competent specialists, but approximate indications are:
(a)abuilding foundations on bedrack are generally the safest; (b) the older Bay mud,a
which includes firm sediments, generally provides good foundation support for piles
and other foundations; and (cs the younger Bay mud is the weakest soil and generally
requires special engineering to overcome its deficiencies.

L. In regard to the manner in which a f£ill is built, construction of a fill ora
building that will be stable enough for the intended use requires (a) recognition
and investigation of all potential hazards, and (b) construction of the fill or
building in a manner specifically designed to minimize these hazards. Hazards in-
clude (a) settling of a fill or a building over a long period of time, and (0) ground
failure caused by the manner of constructing the fill or by shaking in the event of
a major earthquake. If these hazards cannot be overcome adequately for the intended
use, the fill or building should not be constructed.

5.2 There are no minimum construction codes regulating construction of 1ls ona
Bay mud because of the absence of sufficientdata upon which to base such a code.
Recognition and investigation of all potential hazards of constructing a fill and
the design of the fill and any construction thereon to minimize these hazards there-
fore requires the highest order of skilled judgment, utilizing the available knowledg
of all affected disciplines, in the absence of adequate data or of any minimum codes.

6. In preparing its final plam for the Bay, the Commission shall appoint aa
Board of Consultants consisting of geologists, civil engineers specializing in soils
engineering, structural engineers, and other specisalists to review, on the bases of
available knowledge, all new fills that might be permitted in its plan so that no
fills would be included upon which construction might be unsafe.

7. In the absence of adequate codes or data, public safety in regard to con-
struction of Bay fills requires an instrument such as an adequately-empowered Board
of Review competent to (1) set and then constantly adjust standards as rapidly as
new information becomes available, (2) review all Fill proposals on the basis of
available knowledge, and (3) prescribe an inspection system to assure placement of
the fill according to the approved design. As one of its recommendations for carry-
ing out the plan for the Bay, the Commission should propose methods of providing sucl
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review and inspection, such as by boards, including all affected disciplines. The
Board of Consultants referred to in Conclusion No. 6 will be requested to recommend
to the Commission such methods as it deems advisable.

8. The BCDC recommends that cities, counties, and the Association of Bay Areao
Governments give similar consideration of 1life and property hazard in other parts
of the Bay Area where fault zones, hillsides, excessive grading and general soil
conditions may pose special construction problems.

9.0 To provide vitally needed information on the effects of earthquake on allo
kinds of soils, the BCDC recommends that installation of strong-motion seismographs
be required on all future major land fills, in other developments on problem soils,
and in other areas recommended by the U. S. Coast and Geodetic Survey for purmoses
of data comparison and evaluation.

Adopted by the Commission at its meeting of 6/1/67
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Planning for the future means planning for people --
many more people.

To plan wisely for future generations in the Bay
Area -- and to anticipate future demands upon San
Francisco Bay -- it is necessary to know how many
people to plan for and the type of economy that will
sustain these people. The population will grow but
the Bay cannot; this 1s the heart of the Bay planning
problem.

Other BCDC reports deal with the effects of popula-
tion growth on planning for the Bay -- the increasing
numbers of people who will seek outdoor recreation,
for example, and the future patterns of industrial
growth, This report provides the necessary background
projections of the future Bay Area population and
economy.

Table 1 shows the population projections made by the
Association of Bay Area Governments, which has under-
taken planning for the nine-county Bay Area. Figure 1
charts the past and projected Bay Area population in
comparison with past and projected state and national
populations. These are preliminary projections that
may be succeeded by more refined estimates in time to
be reflected in BCDCas planning.

Historically, California and the Bay Area have exper-
ienced a much faster rate of population growth than
the rest of the nation, because so many people have
come here from elsewhere in the country. ABAG pro-
jections assume that this migration will gradually
decline over the coming decades. The estimates assume
that in about 50 years almost as many people will be
leaving California every year as will be moving into
it; U.aS. Census Bureau studies have found that the
rate of interstate migration is slowing down and the
Bureau expects an eventual "state of equilibrium."

The projections indicate that, for the nine-county Bay
Area, a population of 8.2 million should be expected
by the turn of the century. This is nearly twice the
present population of 4.3 million.
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TABLE 1

NINE-COUNTY SAN FRANCISCO BAY AREA
POPULATION BY AGE GROUP

1960-1990

AGE GROUP THOUSANDS
(Years) 1960 1970 1980 1990
All ages 3,639 L, 869 6,071 T o207
(100.0%) (100.0%) (100.0%) (100.0%)
0-140 1,074 1,337 1,535 1,746
(29.9%) (27.5%) (25.3%) (2k.2%)
15-240 463 849 935 1,101
(12.7%) (17.4%) (15.49) (15.3%)
25-LL 1,030 1,24k 1,812 2,188
(28.3%) (25.5%) (29.9%) (30.4%)
45-590 605 818 902 1,172
(16.6%) (16.8%) (14.99) (16.3%)
60 and over Lo6 621 887 1,001
(12.8%) (12.8%) (1k4.6%) (13.9%)
Median Age 30.9 28.6 30.5 32.0

(Years)

Source: Association of Bay Area Governments, November 1966
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FIGURE 1
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The average of the future population is expected to be
a little "older" by 1990 -- advancing from an average
of around 30 today to 32 then. This would reflect a
return to a long-established historical trend toward
smaller families.,

How this larger population will be distributed within
the Bay Area depends on many things -- present patterns
of land development, topography of the Bay Area, em-
ployment opportunities, freeway and rapid transit
development, community policy toward housing density,
etc. In general, however, the bulk of the Bay Area's
population growth during the next 50 years will be in
the East Bay and on the San Francisco Peninsula.

These areas contain 85 per cent of the nine-county
population now, and while this proportion will prob-
ably decline, it is expected that they will contain at
least 75 per cent of the population by the turn of the
century.

The Bay Area's share of the national wealth has been
increasing for many years. There is good reason to
assume that this trend will continue.

The Bay Area's central location on the West Coast, its
status as a major ocean port, its established position
as a financial, communications, and distribution
center, and 1ts attractiveness as a tourist and con-
vention center are all factors encouraging economic
growth. In addition, a metropolitan area becomes more
self-sufficient as it grows and thus creates its own
momentum for continued growth.

Recent trends in Bay Area employment and the ABAG pro-
jections to 1990 are shown in Table 2 and Figure 2.
According to the ABAG projections, total employment
will reach 2,9 million jobs by 1990, an increase of
1.2 million over 1965.

The National Planning Association, a private research
organization, estimates that household income in the
year 2000 will be 2% times what it is today -- in
other words, will provide 2% times today's purchasing
power., At the same time, the NPA projects a drop in
the average work week from 39 hours in 1965 to 32% in
2000 and anticipates that a considerable portion of
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the labor force will enjoy one-year '"sabbatical
leaves" every seven years. More income combined with
shorter work weeks, longer vacations, and early re-
tirements, will direct more of the economy toward the
service industries.

Following is a brief analysis of each major sector of
the Bay Area eccnomy described in Table 2 and Figure 2.

1. Services

Service industries include domestic and personal ser-
vice, tourist and catering services, repair services,
and professional and semi-professional services. This
sector had the highest rate of growth between 1960 and
1965 and is expected to continue to expand rapidly as
more income becomes available for business, personal,
technical, and professional services and as the Bay
Area's recreational and scenic assets draw increasing
numbers of tourists.

2. Manufacturing

Bay Area manufacturing employment is well-balanced
among the major industrial groups. Although manufac-
turing declined in relative importance from 1960 to
1965, it is expected to increase in importance as a
result of (a) the growth of the population to a size
adequate to support more manufacturing industries;

(b) large expansions of markets throughout the west
and probably in the Orient; and (c) the presence in
the Bay Area of research and scientific facilities and
personnel needed for newer-product industries.,

3. Government

Federal, state, and local governmental employment in-
creased sharply in the last five years. The Bay Area
is a major center of federal offices and military
installations, but the biggest increase has been em-
ployment in education. Future growth is expected to
be predominantly in state and local governments in
response to rapid population growth and increasing de-
mands for public services.
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TABLE 2

PROJECTED CIVILIAN EMPLOYMENT IN THE NINE-COUNTY BAY AREA

1960-1990
Average Annual
Percent Change
1960 1965 1970 1980 1990 1965-1990

Agriculture 36,000 31,000 25,000 20,000 15,000 -2.8
(2.5%) (1.8%) (1.3%) (0.8%) (0.5%)

Mineral Extraction 5,000 6,000 8,000 7,000 9,000 1.5
(0.5%) (0.4%) (0.4%) (0.3%) (0.3%)

Construction 90,000 102,000 114,000 135,000 149,000 1.5
(6.3%) (6.1%) (5.9%) (5.5%) (5.1%)

Manufacturing 284,000 306,000 368,000 489,000 591,000 2.6
(19.9%)  (18.4%) (19.1%)  (19.9%) (20.2%)

Transportation, Communi- 120,000 128,000 141,000 162,000 181,000 1.k
cations, and Utilities (8.49) (7.7%) (7.3%) (6.6%) (6.2%)

Wholesale and 305,000 350,000 398,000 496,000 582,000 2.0
Retail Trade (21.49) (21.1%) (20.7%) (20.2%) (19.9%)

Finance, Insurance 86,000 106,000 127,000 162,000 193,000 2.3
and Real Estate (6.0%) (6.4%) (6.6%) (6.6%) (6.6%)

Services 261,000 331,000 391,000 523,000 649,000 2.6
(18.3%) (19.9%) (20.3%) (21.3%) (22.2%)

Governments 239,000 301,000 354,000 L62,000 556,000 2.k
(16.7%) (18.2%) (18.49) (18.8%) (19.0%)

TOTAL 1,427,000 1,659,000 1,925,000 2,455,000 2,925,000 2.2
(100.0%)  (100.0%) (100.0%)  (100.0%) (100.0%)

Source: Assoclation of Bay Area Governments! Preliminary Regional Plan Projections, November 1966
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L4.e Tradee

Wholesale and retail trade have been the chief source
of livelihood in the Bay Area for many years. This
is because of the region's long-established position
as a trading center, exporting agricultural products
and distributing goods throughout northern California,
western Nevada, and southwestern Oregon. The growth
of population will insure large increases in trade
employment, but this sector is expected to decline

in relative importance as wholesaling operations in-
crease in the Los Angeles area and in the Central
Valley. Trade will continue to be a major element in
the regional economy, however.

5. Pinance, Insurance and Real Estatee

Finance, insurance and real estate employ relatively
few people, but employment levels in the Bay Area are
well above the statewide average because San Francisco
has been the leading financial center in the western
United States for many years. Rapid growth in this
sector is expected to continue as a result of the in-
creasing importance of these services to a rapidly
growing population.

6.e Agriculturee

Agricultural employment in the Bay Area is expected to
decline considerably as a result of increased mechan-
ization and the transfer of agricultural land to urban
use.

7. Transportation, Communications and Public Utilitiese

Employment in this sector has been considerably higher
than the statewide average, because of the importance
of the Bay Area as a transportation and distribution
center for a large part of the western United States.
Nevertheless, this employment has been declining in
relative importance because of (a) the growth of other
urban areas and (b) the decline in railroad and local
transportation employment, which has not been com-
pletely offset by large gains in alr and truck trans-
port. Automation and other labor-saving devices are
expected to retard the relative rate of growth of
transportation, communications, and utilities employ-
ment in the future.
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ADDENDUM

(to Report on Economic and Population Growth)

REVISED POPULATION AND EMPLOYMENT DATA USED IN THE BAY PLAN

Subsequent to the publication of the original report on
Population and Economic Growth in the San Francisco Bay Area, new
estimates more appropriate to BCDC purposes became available.

The BCDC Plan uses the projections in three ways: First, the
total population and employment estimates are used to illustrate
the magnitude of future regional growth with consequent pressures
to use and fill the Bay. Second, the population projections are
the basis for estimating future recreation facility needs around
the Bay. Third, projections of growth in certain manufacturing
industries are needed to estimate future water-oriented industrial
land needs. Details about the projected distribution of growth
within the region or of the overall economic development pattern
of the region are not of direct concern to the BCDC.

The Available Projections

Only those projections prepared for or by an agency concerned
with regional planning in the Bey Area were considered for use in
the Bay Plan because (1) city- and county-wide projections cannot
be assembled in any consistent manner and (2) deducing future
regional growth directly from statewide or national projections
would have been a highly complicated exercise for which the BCDC
did not have the resources; also it would have to some extent
duplicated the regional projections being prepared by others.

Four sets of projections were available for consideration:
The BASS III Model Projections developed for the Bay-Delta Water
Quality Control Program; the Bay Area Transportation Study Com-
mission Population and Employment Forecast; the Association of Bay
Area Governments' Preliminary Regional Plan Projection; and the
U. S. Department of Commerce Projections prepared for the Army Corpsa
of Engineers. The latter two were available when the original BCDCa
report on Economic and Population Growth was prepared (the ABAG
projections were the ones originally selected for use in preparing
the Bay Plan). The general nature, purpose and status of each of
the sets of projections 1s described below.

l.a BASS IIIa

The University of California Center for Real Estate and Urban
Economics prepared employment, population, and land use forecasts
for a 13-county area for the San Francisco Bay-Delta Water Quality
Control program. The forecasts are contained in a report published
in February, 1968. The projections are being used by Bay-Delta to
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estimate the volume, composition, and location of future waste
loads, and will constitute the basis for the comprehensive waste
management plan to be prepared by Bay-Delta.

The forecasts were developed with the aid of a simulation
model: The Bay Area Simulation Study (BASS) Model, Version III.
This model was originally developed by a group of graduate students
at the University of California in 1964 under the supervision of
Dr. Paul Wendt, Professor of Business Administration., It was
intended as an academic exercise to refine a model developed by Dr.
Ira Lowry ("Model of Metropolis") a few years earlier. The BASS I
version was intended to forecast growth of the 9-county region by
census tracts over a ten-year period. The BASS II version had the
same intent, but incorporated many refinements; at one time ABAG
considered using the model for its regional planning program and
somwe of the funds for developing BASS II were provided by ABAG.

The BASS III model projects growth with many more categories

of activity for a 13-county area by 777 sub-areas, and from 1965
to 2020 by ten-year intervals.

The BASS III forecasts include:

l.n Population - total regional and counties.n

2.n Employment - total regional, county, cities, urban areasn
by 10 industry groups. Groupings were based on wasten
loading characteristics of 2-digit S.I.C. (Standard

Industrial Classification system) industries.n

3.n Housing Units - single and multiple family by totaln
region, county, cities, urban areas.n

L4, Land use in acres - residential, commercial, industrial,
public, and vacant by total region, county, cities, andn
urban areas.n

Only 1 and 2 are of interest to BCDC.

2.1 BATSC Projectionsn

In August 1968, the Bay Area Transportation Study Commission
published the regional employment and populations prepared by its
staff for the BATSC transportation planning. These forecasts are
to be used as inputs to a BATSC simulation model known as PLUM
(for Projected Land Use Model); this model will project
‘distribu-tion of people and jobs within the region. Preliminary
forecasts were circulated for review and comment in April 1968.
The August projections incorporate the results of that review, and
are not subject to further revision.

In their present form, there are three alternative sets of

employment projections for the region by five-year intervals to
1990, Each of the three is based on a different assumption about

-2 -
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the future overall regional economic growth rate. Employment is
projected in 55 2-digit S,I.C. industry grourps. Population is
derived frowr the e.iployment projection.

3.a ABAG Projectionsa

TheaABAG projections used in the BCDC report onaEconomic anda
Population Growth include 9Y-county regional population and
enploy-tient in nineal-digit S.I.C. industry groups ataten-year
intervals to 1990, and a distribution of population and employment
in twoaindustry groups by county. ABAG may revise its regional
populationastimates based on new data from theaStateaDepartment of
Finance,and its forecasts of population by county may bearevised
based on comment from local planning agencies. No additional work
on employment forecasts is contemplated; ABAG may useathe
projections developed by BATSCain refining its Preliminary Regional
Plan.

4. U.aS. Army Corps of Engineersa

In 1959 the U. S. Department of Commerce, Office of Area
Development, published a set of $-county regional population, employ-
ment and land use projections for the Army Corps of Engineers'
Comprehensive Survey of San Francisco Bay and Tributaries. They
are used by the Corps as the basis for projecting future navigation
improvement needs and for evaluating specific project proposals in

the Bay. The Corps' final report is due to be published sometime
in 1968.

The projections include regional population, distribution of
population by county and township, regional employment by nine
1-digit S8.I.C. industry groups, and land use (residential,
industrial, and vacant) by region and county at 10-year intervalsa
from 1960 through 2020. Originally prepared a decade ago, theya
are being revised but are not now available.a

Projections Used in Bay Plan

None of the availlable projections are ideally suited to the
needs of BCDC. The employment projections of ABAG, the Corps of
Engineers, and BASS IIT are not sufficiently detailed for use in
estimating future waterfront industrial needs. 1In all three cases,
also, there are various problemns with the basic information used
to prepare the projections. The ABAG and BATSC projections were
developed only to the year 1990, while the Bay Plan requires
longer-range projections. Despite this problem, the BATSC projec-
tions appear best suited to the needs of the Bay Plan.,

The BATSC approach considers economic conditions on an industry-
by-industry basis. Growth in 55 2-digit S.I.C. industries over the
last 15 years was studied. Regional and national trends were
analyzed and three overall rates of regional economic growth were
projected. Each of the three is based on differing assumptions
about the future of the national economy and its effects on regional

-3 -
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growth in the Bay Area. The alternative used for the Bay Plan is
the "middle" one. It assumes continued rapid regional economic
growth, and emphasizes (relative to the other alternatives) inter-
nal regional growth, particularly in trade and service industries.
It further assumes that productivity incresses and techunological
innovations will provide expanded output without correspondingly
high employment expansion in manufacturing. Of the three alterna-
tives, this one most closely follows current national and regional
trends.

The "high" alternative assumes an increasing rate of national
economic growth, driven largely by an accelerated pace of Federal
defense and aerospace spending with less emphasis on domestic
programs. Industries within the region that serve the defense-
aerospace program will expand greatly, as they did during the 1950's.
While this alternative produces considerably higher total manufac-
turing employment than the alternative used for the Bay Plan, the
difference for specifically water-oriented industries is less marked.

The BATSC employment projections were derived from a series
of mathematical formulas for each industry group that could not
feasibly be extended to 2020. So, the data was extended by the
BCDC staff on the basis of the average rate of change, upwards or
downwards, projected by BATSC to 1990. The resulting projections
were compared with those from other studies for '"reasonableness."
In each case, the BCDC projections to 2020 were found to be generally
similar and therefore were not further adjusted.

Population is estimated on the basis of projected employment.
The projections were carried only to 1990, necessitating extension
of the data to 2020 by the BCDC staff.

Tables 1 and 2 record the population and employment projections
derived thereby and used in preparing the Bay Plan.

T August 15, 1968
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TABLE 1

PROJECTIONS FOR POPULATION, TOTAL EMPLOYMENT & MANUFACTURING EMPLOYMENT

IN 9-COUNTY SAN FRANCISCO BAY REGION, 1960-2020

19602/

19652/ 19803/ 2000 (C) 2020%/
Number Per Cent : Number Per Cent : ITumber Per Cent : Number Per Cent : Number Per Cent
(000) (000) (000) (000)o (000)
Population 3,639 4,336 6,158 8,785 10,800
Fur:g \:ﬂ Total Employment 1,427 1,664 2,572 3,728 4,588
[
=k
o Employment as %
R of Population 39.2 38.3 41.0 La.4 -1
o
Manufacturing 28l 314 Ls2 667 900
Manufacturing as %
of Total Employment 19.9 18.8 17.5 17.8 19.6
(a)BCBC Economic Population Growth

(b)BATSC Baygro Nine County Population Projection

(c)BCBC ForecaSt from BATSC Baygro Projection
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TABLE 2
PROJECTED CIVILIAN EMPLOYMENT IN THE NINE-COUNTY BAY AREA
1965-2020

1965 1970 1980 1990 2000 2010 2020

Agriculture 30.5 26.1 19.6 15,3 1. 7. 9.1 7.1

(1.8%) (1.3%) (.7%) (.4%) (.3%) (.2%) (.1%)

Mineral Extraction 2.2 2.4 2.8 3.3 3.7. 4,2 L.7

(%) (%) G (%) (%) (%) (%)

Construction 104.1 115.3 148.2 173.8 197.5 215.9 229.5
(6.2%) (6.0%) (5.7%) (5.4%) (5.2%) (5.1%) (5.0%)

Manufacturing 313.7 355.9 u52.2l 556.0 667.2 782.6 900.1
(18.8%)  (18.7%)  (17.5%)  (17.5%) (17.8%)  (18.6%)  (19.6%)

Transportation, Communica- 128.1 135.2 163.6 188.3 206.4 298,32 225.8
tions, and Utilities (7.6%) (7.1%) (6.3%) (5.9%) (5.5%) (5.1%) (4.9%)

Wholesale and Retail Trade  349.5 38L.2 Lr7.b 558.3 635.6 700.7 754.2
(21.0%)  (20.2%)  (18.5%)  (17.6%)  (17.0%) (16.6%)  (16.L4%)

Finance, Insurance and 105.9 129 .2 184.9 2344 280.2 31547 342.1
Real Estate (6.3%) (6.6%) (7.1%) (7.4%).  (7.5%) (7.5%) (7.4%)

Services 330.6 392.7 575.3 7h2.2 905.4 1041.4 1149.2
(19.8%)  (20.6%) (22.3%)  (23.4%)  (24.2%)  (24.7%) £25.0%)

Government 299.4 361.9 575.3 692.1 820.7 912.6 975.6
(17.9%)  (19.0%) (21.3%) (21.8%) (22.0%) (21.7%) (21.2%)

166L.0 1900.9 2572.3 3163.7 3728.4 Lopo.5 L588.3

TOTAL (100.0%) (100.0%) (100.0%) (100.0%)  (100.0%) (100.0%) (100.0%)




SAN FRANCISCO BAY CONSERVATION AND DEVELOPMENT COMMISSION
507 Polk St., San Francisco 94102 557-3686

Possible Bay Planning Conclusions Based on the Report on
Economic and Pogulation Growth

l.a A steadily-increasing population in the Bay Area will create an
increas-ingly intense competition for the Bay. The demand for use of the Bas as a Bay
will increase with a rising population; at the same time, more people will mean more
pressure to fill parts of the Bay to provide new flat land for a variety of uses.

The overriding question to be resolved in the Commission's planning program is the
extent to which the Bay should be filled in response to these pressures.

2.2 Estimates of population and economic growth are important in developinga
predictions as to future demands on the Bay -- uses of the Bay for recreation, for
example, and uses of the waterfront for industry. These estimates should therefore
be as precise and reliable as possible.

3.a For planning purposes, population estimates contained in Tuble 1 will bea
used until better estimates are made available to and are approved by the Commission.

L.a For planning purposes, employment projections in Table 2 will be useda

until better estimates are made available to and are approved by the Commission,

Adopted by the Commission at its meeting of L/21/67
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INTRODUCTION

THE

IMPORTANCE

OorF
MARTTIME
COMMERCE

Every day, a dozen or more ocean-going ships enter
the Golden Gate., A troop transport brings American
servicemen home from the Far East. A giant tanker
carries crude oil from Venezuela., A luxury liner
arrives on a world cruise., Freighters bring auto-
mobiles from Germany, whisky from Scotland, rattan
furniture from Manila, and toys from Hong Kong.

Every day, about a dozen ships steam out the Golden
Gate, carrying canned fruits and vegetables from
California's fertile farms, machinery made in fac-
tories in western states, and petroleum products
from Bay Area refineries to many parts of the world.

San Francisco Bay is one of the world's great har-
bors. San Francisco was founded as a port city, and
shipping is still of primary importance to the en-
tire economy of the Bay Area. But shipping means
more than money; the presence of ocean-golng ships
imparts a flavor to life in the Bay Area -- the
presence of sailors from around the world, the
bustle of the Embarcadero as viewed from Telegraph
Hill, a sleek passenger liner at its pler, a giant
ailrcraft carrier passing under the Golden Gate
Bridge, a huge tanker at anchor in the Bay.

The strong economy of the Bay Area is tied heavily
to shipping. In addition to the jobs and payrolls
in the shipping industry itself, there are the many
businesses and industries that have established
themselves in the Bay Region because they can re-
ceive raw materials and can ship finished products
by water.

No precise studies have been made of all the eco-
nomic benefits of shipping to the Bay Area, but the
benefits are substantial. One study, made for the
Federal Economic Development Administration by
Checchi and Company in 1965, estimated that about
50,000 jobs in the Bay Area are attributable to
general-cargo shipping and to industries dependent
on shipping. These jobs provide a payroll of about
$820 million per year. In addition, other jobs and
other payrolls are provided by military ports, pe-
troleum refineries, and industrial plants with
private docks.
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PETROLEUM

Page 3

Bulk dry cargo -- which also involves large quan-

tities of goods, in this case non-liquid, many of
which also are handled in specialized facilities.

General cargo -- all other cargo, liquid and dry,
that is packaged and handled in a variety of ways,
so it 1s not easily handled by single-purpose
equipment.

In tonnage, the principal cargo passing through the
Golden Gate is petroleum. Nearly 65 per cent of
the total Bay Area shipping tonnage is crude oil
and its refined products such as gasoline. With
increasing amounts of foreign crude oil being
shipped to Bay Area refineries, petroleum traffic
will continue to play a major role in Bay Area
commerce.

l.e Channel Requirementse

In recent years there has been a dramatic increase
in the size of tankers. The largest tanker afloat
in the world in 1949 had a capacity of about 30,000
tons, and had a draft fully loaded of about 32 feet.
The largest tanker now afloat has a capacity of
210,000 tonse. This ship, the Idemitsu Maru, has a
draft of 60 feet (roughly the height of a six-story
building) and is more than 1,100 feet long (the
length of almost four football fields). Plans are
on the drawing board for a 500,000-ton tanker (with
an 80-foot draft) and studies have demonstrated the
feasibility of a tanker with a capacity of up to

1l million tons.

The rapid increase 1n tanker size presents the Bay
Area -- and other port areas as well -- with a ser-
ious problem: How deep should port channels be
dredged to accommodate the supertankers?

In other countries, where port control is more cen-
tralized and water transportation is even more
vital to national economies, channels are already
being dredged to considerable depths. Europoort,
near Rotterdam, is dredging to T4 feet now and
eventually to 98 feet. In Great Britain, the
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Mersey River is being dredged to a depth of 60 feet
from the sea to Liverpool. Gothenberg Harbor in
Sweden will be dredged to 59 feet. (The deepest
channel in the Bay Area is the 50-foot chamnel
through the San Francisco Bar off the Golden Gate.)

The largest tankers will be employed on the longest
routes, carrying crude petroleum to large refining
centers. At present, relatively little crude oil
comes to Bay Area refineries from far distant
sources, although the proportion is increasing.
Most of the crude oil refined in the Bay Area comes
by pipeline from oil fields in California and the
Southwest.

No refinery in the Bay Area expects to have the
volume of production necessary to justify the use
of tankers carrying more than 150,000 or 200,000
tons, at least for many, many years. So for BCDC
planning purposes, it can be assumed that the
largest tanker needed to enter the Golden Gate
would be a 250,000-ton ship. Such a ship would
have a draft of about 65 feet, requiring a channel
at least 70 feet deep within protected waters to a
point at which some or all of its cargo could be
unloaded. The unloading point could be a terminal
in the Central Bay, used jointly by several oil
companies, or a terminal at the refinery itself.

It appears likely that extensive deepening of Bay
channels will be required in the future, though the
final determination will probably be made as the
result of a study of the nation's overall port
needs., In many ports, the costs of deepening
channels to even 45 feet are extremely high (the
soft bottom of San Francisco Bay reduces initial
deepening costs here, but the costs of repeated
maintenance dredging in the Bay are high, especial-
ly considering possible increases in the costs of
spoil disposal). A national policy on supertankers
might well designate one or more port areas on each
coast to accommodate the largest ships, with lesser
dredging in other ports.
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PETROLEUM

2.0 Terminal Requirementso

One reason for the growth in size of tankers is the
relative simplicity of docking and unloading the
large ships. In contrast to the elaborate wharves,
cranes, sheds, and manpower needed for general
cargo ships, petroleum terminals can be simple
structures. The wharves for Bay Area refineries --
such as the Riclmond Long Wharf for the Standard
0il refinery, or the offshore pier at the Sequoia
0il refinery -- illustrate this. A pier may be
constructed in the water, with pipelines either ex-
tended along a trestle or placed on the bottom of
the Bay to connect the ship with the refinery
ashore. Offshore terminals can be built in the
ocean as well as in the Bay; in some parts of the
world, such terminals have been built as far as 10
miles offshore., Petroleum terminals are now in op-
eration along the California coast offshore from
Monterey Bay, Morro Bay, and Point Conception.

Ordinarily, a tanker can be unloaded in 24 hours.
Increasing the size of tankers will not require
more berths at Bay Area refineries, but larger
pumping equipment and more storage space may be
needed to accommodate the larger vessels. Most of
the Bay Area refineries have two docks: one for
receiving crude oil, and the other for loading gas-
oline and other products processed by the refinery.

For very deep draft tankers, a central terminal in
the Bay north of Treasure Island is a logical possi-
bility. The terminal could be a simple structure
on pilings, and could be connected to refineries
and storage facilities by pipeline. The only chan-
nel deepening that would be required would be
through the San Francisco Bar. Such a terminal
would not be needed, however, if Bay channels had
to be deepened anyway for dry-cargo ships, or if
such a terminal were built outside the Golden Gate
(as part of a West Coast system of major offshore
terminals).
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In addition to petroleum, other liquids, such as
molasses, chemicals, and vegetable oils can be
shipped in tankers.

Market possibilities for these commodities are much
smaller than for petroleum and most of them are
therefore carried in relatively small tankers (less
than 20,000 tons capacity). However, markets could
increase substantially in the long-range future and
larger tankers carrying cargoes for more than one
destination can be anticipated in planning port
facilities. In any event, these tankers will be
smaller than petroleum tankers, so channel require-
ments will be no greater. Docking needs of these
ships are essentially the same as for petroleum
tankers, and any offshore or central tanker terminal
congsidered for the Bay Area should be capable of
handling several different types of liquid and semi-
liquid cargoes in addition to petroleum.

More and more dry cargo is being handled in bulk
form. Large savings can be obtained from mechanized
bulk handling that eliminates packaging and from
the use of special bulk carrier ships. An increas-
ing proportion of raw materials for industry is ex-
pected to be imported into the United States by

ship and much of this will be minerals that can be
handled in bulk carriers and moved through bulk
terminals before processing.

1.0 Channel Requirementso

The growth in size of tankers shows that the size
of bulk cargo ships will soon increase, too. The
largest bulk cargo ships are now being used to
carry ores and combination cargoes -- oil and ores.
Some of these ships are as large as 100,000 tons in
capacity, and the largest is almost 150,000 tons.

With the possible exception of grain exports, there
is no immediate market in the Bay Area requiring
giant bulk-cargo ships. But development of a Beth-
lehem Steel plant at Point Pinole and other indus-
trial development in the Carquinez Strait-Sulsun
Bay area could change this.,
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Containerization. Many types of general cargo can
be shipped in large standard-size, weather-tight
boxes. These containers can be stored in the open,
stacked at least two high, ana can be loaded by
cranes with relative rapidity. Damage to cargo
from mishandling, pilferage, weather, spoilage, or
contamination is reduced. Containers can be brought
to and from dockside by trucks or railroad cars.

The greatest savings in the use of contalners oc-
curs with specially-designed ships and terminals.
In effect, the container becomes a type of bulk
cargo -- all the shipboard and shoreside handling
equipment can be designed to handle a standard con-
tainer. The SEA-LAND terminal at the Port of
Oakland 1s equipped with cranes and other equipment
to operate with specially-designed containerships.

Containerships are generally larger than conventional
cargo ships; most of these now being built or
planned are 7-800 feet long. Even larger ones --
1,000 feet long with a 45-foot draft -- are being
planned by the Japanese to obtain bulk carrier
economies on long routes.

Container terminals need little shed space, but do
require large storage lots. A minimum of 20 water-
front acres per berth is required for a ship using
the berth once a week., Additional areas are needed
for storage, sorting and related activities, but
these can be located at an adjacent site not
directly on the waterfront. About 100 20-foot con-
tainers can be stored per acre, and a full shipload
may range as high as 800 containers.

The future of container operations appears quite
promising. Xaiser Engineers estimated in a study
prepared for the Port of Oakland that from 70 to

90 per cent of all general cargo will be carried in
containers by the year 1980. It is possible that
by the turn of the century virtually all cargo will
be carried in either bulk carriers or container
ships.
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About 750 commercial fishing boats are headquartered
in the Bay, mostly at San Francisco, Oakland,
Sausalito, and Richmond.

The era of the small individually-owned fishing boat
appears to be giving way to much more productive
fleets owned by canneries. (A fleet consists of
several small boats and one or two factory ships

that process and package the catch so it will be
ready for distribution as soon as the ship reaches
port.) Meanwhile, commercial fishing vessels in

the Bay are being crowded out of harbors by the fast-
growing pleasure fleet.

Conversion to fleet operations is not so imminent
that better accommodation of the fishing industry

in the Bay should be postponed. Deficiencies could
be corrected at relatively small cost for the bene-
fit of both the industry and the tourists who are
attracted to commercial fishing wharves in increasing
numbers. Proposals have been made for such improve-
ments at Fisherman's Wharf in San Francisco and
improvements could be made at other Bay harbors.

The BCDC plan should encourage such improvement,

but it need not provide for major expansion of com-
mercial fishing harbors since the individually-owned
fleet is not expected to increase in size.

San Francisco Bay is an important military as well
as commercial harbor. At least 13 of the 25 mili-
tary installations around the Bay make direct use
of water transportation.

These installations are: the Oakland Army Terminal,
a major passenger and cargo facility; Oakland Naval
Supply Center, the Navy's largest supply base in

the Bay Region; Alameda Naval Supply Center, which
handles perishable supplies; Alameda Naval Air
Station, with berths for Navy aircraft carriers;
Point Molate Naval Supply Center, a fuel storage
area; Concord Naval Weapons Station, a major ship-
ping facility for weapons and explosives; Treasure
Island Naval Station, with facilities for some ships
and tugboats; Mare Island Naval Shipyard, a major
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Terminals for molasses, vegetable oils, wines,
and chemicals are situated in Oakland, Richmond,
and Stockton. Bulk chemicals are also handled at
the oil refinery terminals.

Bulk cargoes are stored in the open and handled

at terminals in Oakland (scrap metal), Redwood City
(salt, gypsum), Richmond (ores, scrap metal, coal),
Vallejo (copper ore), Selby (lead), Pittsburg
(petroleum and coke, ammonium sulphate), and
Stockton (iron ore, petroleum and coke).

Bulk cargoes with enclosed storage are handled
at Oakland (magnesite), Redwood City (cement),
and Stockton (potash, grains).

Bulk food terminals are in San Francisco, Oakland,
Vallejo, Crockett, Stockton, and Sacramento.

The principal terminals for general cargo are in
San Francisco, Oakland, Alameda, and Stockton.
There are containership terminals in Oakland and
Alameda.

2. Terminals: Plans for the Future

Most port agencies around the Bay are planning
new terminals to keep pace with the changing
technology of shipping. The two new major ter-
minals are the Seventh Street Terminal at the

Port of Oakland (still under construction) and the
Army Street Terminal in San Francisco.

The new Oakland terminal will be built on 140 acres
of diked-off Bay land that is now being filled.
This terminal is scheduled to open in 1968; it will
provide nine berths for containerships and will be
the largest containership terminal on the Pacific
Coast. Matson Lines will move its containership
operations from Alameda to a portion of the new
Oakland terminal.

Plans of the Port of Oakland designate three other
areas for new terminals: two are in the Oakland
Inner Harbor, along the Oakland Estuary, and are
scheduled for eventual redevelopment for either
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THE BAY small containerships or for conventional general

AS A HARBOR: cargo ships. The third terminal would be another
PRESENT large port for containerships and would be built
FACILITIES by filling a part of the Bay north of the Bay
AND PLANNED Bridge approach. This area, now marshland and
IMPROVEMENTS open water, is one of two large undeveloped areas

under the Port of Oakland's control that could be
developed for major port use; the Port has indicated
that major terminals can be provided in San Leandro
Bay as an alternative.

In addition to the recently completed Army Street
Terminal (which primarily handles conventional
general cargo), the Port of San Francisco is con-
sidering other major projects: a LASH terminal

at Central Basin near the Mission Rock Terminal
(Pier 50), a passenger terminal at Pier 35 (the
foot of Bay Street), and a major containership
terminal on land now being filled south of Islais
Creek, near the new Army Street Terminal. (Generally,
the Port of San Francisco plans over several years
to concentrate its shipping activity in the area
south of the Bay Bridge and to gradually replace
most of the docks north of the Ferry Building with
such things as recreational, commercial, and apart-
ment projects.)

3. Channels: Present Depthse

The shipping channels in the Bay extend from the
sandbar outside the Golden Gate for 90 waterway
miles (via the Bay and San Joaguin River) to
Stockton, and for 110 waterway miles to Sacramento.

The central shipping channel through the sandbar

is now maintained at a depth of 50 feet below mean
lower low water. A water depth about 10 feet

below the mean draft of a ship 1is required for

safe passage through this channel. Thus, ships
with drafts greater than 45 feet cannot now cross
the sandbar, even on a favorable tide. Supertankers
with drafts of 40 feet or more must either await
favorable tides or unload some of their cargo onto
barges before crossing the bar.
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The idea of a regiconal approach to port development
in the Bay Area is not new. In 1953, a committee

of the State Legislature concluded that two barriers
to better port conditions in the Bay Area were "an
inherent rivalry between port communities and the
lack of a vehicle for concerted action on port
problems." As a result of its recommendations, the
Northern California Ports and Terminals Bureau was
formed, but its principal efforts were limited to
comparative rate studies. Within the first year of
its existence, Stockton dropped out of the voluntary
organization, which continued to lose members until
it finally closed its office in mid-1966.

In 1961, the Golden Gate Authority Commission recom-
mended to the Legislature that a single San Francisco
Bay authority be established to control seaports,
airports, bridges, and land transportation. A bill
to create the proposed Golden Gate Transportation
Commission was narrowly defeated in the Legislature
in 1961, and has been talked about sporadically ever
since. The Golden Gate Commission was a major advance
over the earlier proposal in that it prescribed the
need for the existing ports to transfer significant
responsibilities to the central agency, and to be
able to spread the costs and benefits among them
equitably. The original study commission also
recognized the need for the transportation authority
to be linked to overall regional planning and to be-
come part of any multi-purpose agency or governmental
body that might later be created -- so transporta-
tion solutions would not ignore broader regional
problems -- but this provision was not included in
the actual bill to create the authority.

In the meantime, the Army Corps of Engineers was
conducting its Comprehensive Survey of San Francisco
Bay and Tributaries. The survey predicted the future
development of the Bay Area and anticipated long-
range navigation needs. An important feature of

the Corps studies is that the forecasts were not
based on any regional development objectives or
plan -- they were basically projections of present
trends without consideration of the changes that
could be made in the trends by changes in govern-
mental and economic policies. As a result, the
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SAN FRANCISCO BAY CONSERVATICN AND DEVELOPMENT COMMISSION
507 Polk St., San Francisco 94102 557-3686

ADDENDUM

— e e s e me wee o

PORT PLANNING IMPLICATIONS OF:

1. COLLISION HAZARD
2.h CONTAINER UNIT-TRAINSh
3.h OTHER WEST COAST PORTS

This addendum covers the following subjects which were not included in the
original published report on Ports: Maritime Commerce in San Francisco Bay:

1l.h Environmental Safety Implications of Tankers in San Francisco Bay
2.h Implications of Container Unit-Train Possibilities for Port Planning
3sh San Francisco Bay Ccmpared to Other West Coast Portsh

Safety Implications of Tankers in San Francisco Bay

The Torrey Canyon disaster off the coast of England last year has caused
concern over possible consequences of a similar event in San Francisco Bay.
However, the sinking of a tanker and the discharge of its oil intc the Bay on
the scale of the Torrey Canyon disaster are unlikely for four reasons: (1)
constantly improving navigation aids, (2) the soft Bay bottom, (3) the slow
speed of ships in the Bay, and (4) the ready availability firefighting and other
emergency facilities in a harbor as compared to the open seas.

Navigation aids and controls within the Bay are much better than on the open
sea and they will be constantly improved. The San Francisco Marine Exchange
operates an unofficial but effective "control tower" that keeps track of vessels
inside the gate and warns pilots of other vessels in the vicinity. The Coast
Guard is considering establishing a "street system" in the Bay much like the air
space around an airport, with lanes and directions of traffic clearly identified.
Eventually, ships in harbor areas will be controlled much like’ the Federal
Aviation Administration controls aircraft movement. In addition, ship-board
electronic guidance systems are being developed to minimize the danger of
colligion or of running aground. Finally, experienced harbor pilots guide all
ships in the Bay,

A major reason for the great damaege caused by the Torrey Canyon disaster
was the rupture of its hull by the large rocks into which it had steamed. Most
of the Bay floor consists of sand and mud, although there are a few areas of
sharp rocks in the Golden Gate. In addition, all ships move at sufficiently slow
speeds within the Bay to minimize the possibility of major rupture of a tanker
either from grounding or from collision with another ship. Finally, in the event
of an accident within the Bay, firefighting and other necessary facilities and
equipment are relatively close at hand (compared to the open seas), permitting
quicker action to prevent an accident from becoming a disaster.

PAGE 219



One apparent alterrnative to a possible accident in the Bay would be to
locate a major tanker terminal facility a safe distance outside the Golden Gate.
However, it appears that ocean currents buffeting the ships would increase the
likelihood of accident, with resulting potential damage to the coastal areas, or
even to the Bay through the sweep of the tides into the Bay. There is also a
question as to how many vessels could be accommodated at one time at a terminal
in the ocean, and how far out or how far away from the Bay market such a facility
would have to be because of the shallowness of the continental shelf.

In conclusion, it appears the danger of ship collision in the Bay is small,
and constantly decreasing, and that in any event, facilities in the Bay would
be potentially less hazardous than facilities outside the Golden Gate.

Implications of Container Unit-Train Possibilities for Port Planning

1.i The Unit-Train Concepti

The unit-train is essentially a long (80 or more cars), permanently-coupled
train that runs as a unit between two points on a regular basis; it may run to
different points on different trips, however. The cost per ton of moving cargo
in this manner is much less than for a conventional freight train because of the

guaranteed utilization of equipment and the elimination of the cost of making up
and breaking down trains.

For feasible movement in unit-trains, a commodity must:

141 Be of a single type capable of being loaded and unloaded rapidly.i

Coal, potash, and automobiles are among the few commodities
so far proven feasible for unit-train movement.

2.1 Move in very large volumes continuously.i

The train must move on a regular basis, with no delays, and
with a full load. As an example of the volume required, a
unit-train to Southern California moves 11,000 tons of coal
weekly, 52 weeks a year, from a mine to a power plant.

3.4 Originate at one fixed point and be destined for another fixed point.i

To be economical, the unit train can have no stops between the
two points it serves. Thus, minerals destined for a specific

port, mill, or power plant are possible candidates for the
system.

2., Unit-Trains and Containerizationi

As indicated elsewhere in this report, containerization is a rapidly-growing
method of moving general cargoes. First used in domestic commerce, containers
are now beginning to be used in foreign trade. The Japanese recently decided to
use containerization extensively and have fcrmed a consortium of steamship
companies to order a fleet of large containerships. Some American lines, notably
Matson, Sealand, and Pacific Far East Lines, are also building containerships for
the trans-Pacific trade.
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American railroads and the several steamship companies are studying the
possibility of moving containerc across North Americe by unit-train instead of
by ship passage through the Panama Canal. According to one consultant, A. T.
Kearney and Company, Inc., moving the containers by unit-train would cost about as
much as moving them by ship but the unit-train would pare five days from the total
transportation time between Japan and the east coast of the United States; this
would permit a much greater rate of ship utilization. The Kearney Company
concluded that sufficient tonnage will be avallable to support two weekly trains
from a single West Coast port to the east.

The railroads studying unit-trains have raised questions about the uncertain
volume of foreign trade involved and the unused capacity of the existing trans=-
continental rail services. Railroaders also indicate that sources and destinations
of container cargo are now widely dispersed in the U.S. and are likely to become
more so in the future, reducing the advantages of a point-to-point service.
However, none preclude the possibility of the unit-train becoming feasible for
moving containerized cargo from one port in the west to one in the east.

Meanwhile, however, unit-trains are being explored to move containerized
food products from Northern California to eastern markets. The Kearney firm has
concluded that sufficient volume exists to support at least two weekly trains;
according to Kearney officials, the food industry is enthused about the possibility
and probably will embark on the program, perhaps within a year. Kearney points
out the steady volume of the food train provides the base to which the now-small,
but potentially large, volume of trans-Pacific containers could be added.

3. Facility Reguirements

Shippers and railroad men generally agree that unit-train operations for
trans-Pacific cargoes would have to be concentrated in a single West Coast
terminal. The terminal would have to be extremely large to accommodate the many
steamship lines that would use it, and to provide the necessary assembly and
storage areas and rail facilities. Because of the probable difficulty of finding
and developing one adequate site, a smaller terminal linked to several nearby
terminals by barge or other shuttle transport system might have to be considered
if at all feasible.

To have the initial volume of containers necessary to begin a unit train.
operation, the facility is most likely to be established in a port that already
has substantial container traffic. The Bay Area has an edge over other high-
volume ports (Los Angeles-Long Beach and possibly Seattle) because most U.S.
military cargo to the Far East moves through the Bay Area in civilian container-
ships, helping to balance the preponderant west-to-east traffic from Japan, and
the proposed food train will originate in Northern California. A terminal
facility that could accommodate both food shipments and overseas containers would
have to be very large; the total requirements have not been computed but 700 to
1,000 acres appears reasonable for a fully-developed operation. Without the food
train, a smaller area, perhaps 500 acres, would be needed for the overseas
container movement.
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4. Possible Sites in the Bay Areaa

If the containership unit-train concept proves workable, certainly the Bay
Area should seek to become the West Coast port for its development. Within the
Bay, at least two areas appear well suited for a containership unit-train
terminal: the Richmond Inner Harbor and Benicia. Both could develop new unit-
train terminals with relative ease, with the relatively small amounts of new Bay
111 indicated in the Technical Report.

But neither the Richmond nor the Benicia waterfront is under the jurisdiction
of a public port agency, and thus far the only specific proposal for unit-train
operations has been made by the Port of Oakland for its North Harbor area (northof
the Bay Bridge in Oakland). The Osakland development would probably be more
expensive than the other two, and would probably take longer to complete, because
the entire site would have to be diked and filled, new channels would have to be
dredged, and improved highway and rail facilities would be needed. But the Portof
Oakland 1s clearly capable of developing a new terminal in the North Harbor.

This situation illustrates the need for a regional port agency to plan and
coordinate future port expansion in the interest of the Bay Area as a whole.
Ideally, such an agency would now be exploring the unit-train concept, evaluating
potential sites within the Bay Area, preparing to select the best site, and then
planning for construction,

5. Implications for BCDC Planninga

A large area would be needed for a unit~train terminal, and successful
operations might require enlargement of the area as future containership volume
increases. Thus, some Bay filling might be needed for the initial terminal and
further filling for later expansion,

There is as yet, however, no certainty as to the feasibility of a container-
ship unit-train operation. Therefore, the BCDC plan for the Bay should not at
this time include extensive new filling for a unit-train terminal, but should be
sufficiently flexible to accommodate such a terminal if it later appears warranted.

And the unit~train proposals clearly indicate the need for a regional port
agency that can evaluate new shipping technology and can mske decisions for future
port development taking into account the need for surface transportation to serve
ports and the effect of Bay filling in the various areas proposed for port
expansion.

San Francisco Bay Comrared to Other West Coast Ports

There are six principal port areas on the West Coast: ©San Diego Bay, San
Pedro Bay, San Francisco Bay, Portland, Seattle, and Vancouver (British Columbia),
Each serves a large hinterland, but each also competes with the others to a degree.
A comparison of port facilities and traffic in each area shows the importance of
San Francisco Bay as a harbor on the West Coast.

l.a Tonnages Handleda

The comparitive traffic figures im Tables 1 and 2 show that the Bay Region isa
close second to Los Angeles-Long Beach in petroleum movement, and clearly dominates
non-petroleum commerce, both domestic and foreign.
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TABLE 1

OCEANBOUND PETROLEUM COMMERCE, 1965
(Thousands of short tons)

- Domestic $ Foreign :

Port Area : Receipts : Shipments : Imports : Exports : Total
San Diego Bay 347 13 268 L 659
San Pedro Bay 4,300 7,763 8,468 1,835 22,367
San Francisco Bay 10,172 6,484 4,460 BT 21,693
Portland 5,334 621 20 12 5,986
Seattle L, 743 1,051 89 6 5,889

TABLE 2

OCEANBOUND GENERAL CARGO COMMERCE, 1965
(Thousands of short tons)

: Domestic 2 Foreign 5
Port Area : Receipts : Shipments : Imports : Exports : Total
San Diego Bay 6 == 19 134 159
San Pedro Bay 167 121 1,410 2,870 L,002
San Francisco Bay 1,916 1,642 2,448 5,298 11,303
Portland 781 86 38 2,988 3,923
Seattle 155 195 95 1,012 1,458

Source: U. S. Army Corps of Engineers.
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SAN FRANCISCO BAY CONSERVATION AND DEVELOPMENT COMMISSION
507 Polk Street, San Francisco 94102 557-3686

Possible Bay Planning Conclusions
Based on the Report on Ports

1. San Francisco Bay is one of the world's great natural harbors, and maritimei
commerce is of primary importance to the entire economy of the Bay Area.

2. Because of the large size of the Bay and the numerous existing and potential
sites for harbor facilities and to foster appropriate development of the Bay as a
natural harbor, future port planning and development -- but not necessarily port
operation -- should be made the responsibility of a regional agency.

3. To preserve and enhance the standing of the Bay Area as a major world port,
adequate, modern port facilities must be provided. At the same time, unnecessary
duplication of port facilities should be avoided, particularly if such duplication
would involve unnecessary Bay fill. Also, the development of port facilities should
be carefully coordinated with other shoreline uses.

4, Marine terminals and channel-deepening projects now under way or already
authorized are generally adequate to meet immediate needs. However, new terminals and
further channel improvements will be needed to keep pace with changes in ship-ping
technology. These terminal and channel improvements will provide substantial public
benefits for the entire region, and should thus be given high priority in
the Commission's plan for the Bay. Some filling and dredging will be necessary to
provide for necessary port expansion, and some new shoreline areas will be needed
for port use, but any permitted fill or dredging should provide regional, not merely
local, benefits.,

5. For purposes of BCDC planning, the principal problem with dredging channelsi
in the Bay is the difficulty of disposing of large quantities of dredged mud. The
BCDC report on Sedimentation recommended four methods of solving this problem with
minimum harmful effect on the Bay: (1) placing the spoil on dry land, (2) using the
spoil as the source of fill for approved fill projects, (3) taking the spoil out to
sea by barge or pipeline, and (4) dumping the spoil in designated parts of the Bay
where the maximum possible amount will be carried out the Golden Gate on the ebbd
tides. The Commission's plan for the Bay should provide that spoil disposal for
future dredging projects must follow one or more of these four alternatives, and that
no further tidelands or marshlands in the Bay can be filled solely to provide an
area for spoil disposal.

6. To enhance the maritime atmosphere of the Bay Area, ports should be designed,
wherever feasible, to permit public viewing of port activities by means of (1) view
points, restaurants, etc., that would not interfere with port operations, and (2)
openings between buildings and other site designs that permit views from nearby roads.

7. To meet known future requirements, and assuming there will be adequate
regional controls to coordinate all future port developments, the Commission's plan
for the Bay should assume new port developments as described on pages 22 to 27 and
Figure 1 of the Summary, and in addition, the following:

a.d In Section five, Richmond (pages 26-27):i
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Addeto theefirst paragraph: '"(4) useeofetheeKaiser Shipyard No.

3, nowe helde bye the Federal government,e fore containership
1"
facilities or industryerequiring access toedeepewatereshipping. €

Addea new final paragraph: "The Kaiser Shipyard site consists
of about 200 acres inside the 'elbow' of the Inner Harbor chan-
nel. It is almost entirely flat, and has approximately 7,000
feet of frontage on a 35-foot channel; 5,000 feet of this
frontage is a continuous wharf andetwo narrow finger piers
occupy the remaining area. The siteeis already served by a
direct line and spurs of the Santa Fe Railroad and by a good
industrial accesseroad. About 72 acres on the north end of the
property isevacant and available for development. The balance
ofethe site is under five-year leases that could be phased out
as demand for port use expands. Although the entire site maye
not be available foreten years, up to seven modern container-
ship berths, complete with backup land, could ultimately be
developed with little or no fill., When these potential facili-
ties areecombined with the Santa Fe landseto theeeast, where
filleand dredging could create as many as ten modern berths,
together with other existing facilities, the possibility of

a major Bay port complex emerges."

8. A continuing regional agency should periodically revise the plan to meete
the needs for port development that may not be foreseen today.

Adopted by the Commission at its meeting of 2/1/68
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Summary of the report, "Air Transportation
and San Francisco Bay," by Clifford W. Graves,
Associate Planner,
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WHERE THE
ATRPORTS
ARE

EFFECTS OF
ATRPORTS
ON THE

BAY

The location of a large number of the ailrports
adjacent to and in San Francisco Bay is no
accident. Airports require large flat sites,
free from surrounding obstructions. They must
keep their distance from populated areas for
safety and acoustic reasons, but they must be
convenient to population centers via good ground
transportation service. Land costs must be rela-
tively low.

The topography of the Bay region leaves few large
flat sites inside the Bay basin. By the time air-
ports were being developed in the 1920's and
1930's, most suitable sites away from the shore
had been developed for other uses. The Bay shore
met all the criteria.

Incompatible development has crowded around some
alrports, but the Bay has proven to be a valuable
flight path for aircraft to minimize noise and
built-up areas. And the open waters still offer
obstruction-free take~off and landing zones.

When located near the heart of a densely developed
urban area, open water areas remain one of the few
types of locatiocns meeting the needs of high volume
passenger and freight airports. However, the
spread of population and rapid improvement in sur-
face transportation and helicopter transport make
inland sites away from the Bay feasible today and
in the future,

The two major airports, San Francisco and Oakland,
were built by "reclaiming' marshes, mudflats, and
shallow waters with extensive amounts of fill, San
Francisco has filled 3,&00 acres and, under its cur-
rent long-range plans, would eventually fill about
1,400 more acres. Oakland has filled 1,485 acres and
proposes soon to fill 140 more. More than 4,000
acres of fill are included in Oakland's master plan.

Approximately 1,000 acres of fill were required for

the Alameda Naval Air Station. No additional fill
has been proposed or is anticipated there.
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FIGURE 2

Projected Enplaned Air
Passengers for San Francisco
Regional Airport Service
Area*

Source: 1953-63 data and
estimates to 1975 Stanford
Research Institute Air
Terminal Requirements in
California through 1975
Prepared for California State
Office of Planning January
1966. 1990 projection
indicative only.

*San Francisco Regional
Airport Service Area includes
nine Bay Area counties +
Santa Cruz, San Joaquin, &
Stanislaus Counties
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Possible Bay Planning Conclusions
Based on the Report on Airports on the Bay

l.e For the Bay Area to have adequate but not excessive airport facilities,e
and to minimize the harmful effects of airport expansion upon the Bay, a regional
airport system plan should be prepared at the earliest possible time by a responsible
regional agency that has, or will be in a position to cause creation of, authority
to carry out the plan by allocating funds from a regional tax base and by controll-
ing surrounding land use.

2.e Pending completion of a comprehensive airport system plan, and recognizing

that various classes of airports nust be included in any plan for the region or the
Bay, it shall be assumed that:

a.e

d.e

One major regional airport facility will be needed in the Bay Area toe
meet future air transport needs caused by very rapid increases in pas-
senger and cargo volumes. Such a facility will ultimately need a very
large area (probably in excess of 15,000 acres), protection from incom-
patible surroynding development, and direct service by the main surfacee
and subsurface transportation system.e

Existing military and civilian airports will meet supplementary
civilian and military air carrier needs. Such facilities should bee
protected from incompatible surrounding development to permit theire
continued use for this purpose.e

Additional general aviation fields for small plane traffic will be
needed. Such facilities may be relatively small (100 to 400 acres),
and should be convenient to the local market served.

V/STOL ports and heliports to serve the airports, intra-regional ande
short-haul traffic (e.g., Sacramento, Stockton, Monterey), will bee
needed close to most or all major population and commercial centers.e
Such facilities need close proximity to the center served, access toe
the local transportation system and to parking, and special attentione
in site selection to minimize the noise problem to the immediate sur-
rounding area.e

3. In regard to the Bay and its shores, the plan for the Bay should take intoe

account that:

a.e

A new or expanded regional airport could not be in operation for ate
least 10 years. A location will be assumed by the Commission for plan-
ning purposes upon completion of the Commission's report on surfacee
and subsurface transportation. Regional airport needs in the intervale
until then should be met by temporary substitute arrangements to thee
extent determined feasible, and should be met by filling the Bay onlye
as it is demonstrated that no feasible alternative is available., Fill-

ing the Bay to vrovide unnecessary duplication of facilities should bee
avoided.e
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b.e Expansion or construction of new general aviationefacilities should be
met in manners not reguiring filling or diking in the Bay. New
facilities chould be located on theeBay shore only as it is
demon-strated that no feasible alternative is available.e

c.e Heliports mayein some instances need to be located on the shore of the
Bay in order to be close to a traffic center with minimum noise
interference. In such event, existing pier facilities should be used.
New piers, floats, or fill should be permitted only if it is
demon-strated that no feasible alternative is available, and then only
if designed to minimize potential damage to the Bay.e

d.e To the extent feasible, all airports on the Bay front should allow
compatible water-oriented public uses of the shoreline.e

Adopted by the Commission at its meeting of 10/6/66
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Page 15

the absence of such a plan, it was concluded that
assumptions will have to be made concerning the
location of major regional airports, and that such
assumptions would depend in part on the findings of
this transportation report because of the necessity
for adequate ground transportation to serve airports.

Progress in air transportation must be met by new
approaches to the ground transportation problem.
Travel from central areas and suburbs to airports

is already increasingly time-consuming; building
more highway capacity to airports adds to the prob-
lem of controlling and parking such volumes of
vehicles and trucks at the airport. Possible alter-
natives include rail rapid transit, more extensive
shuttle services, helicopters, and helicopter-borne
buses.

The Bay Area Rapid Transit System will not directly
serve any of the major airports in the Bay Area.
The nearest BARTD station to the Oakland Inter-
national Airport will be nearly three miles from
the airport terminal; the present three-county
transit district does not include any of the other
airports. Helicopter service is provided between
the airports and a number of central locations, but
the fares are relatively high and not all points
are served adequately. An experiment using hover-
craft as an over-the-Bay shuttle between the San
Francisco and Oakland Airports indicated that a
number of problems need to be overcome before such
vehicles would be practical as a feeder service,

Transportation planning for the Bay Area i1s divided
among highway agencies, transit agencies, planning
agencies, and regulatory agencies -- with no overall
coordination. Most of the planning is for moving
people in cars, buses, and trains. No agency sys-
tematically plans for improved parcel and cargo
movement around the area. No agency plans for in-
tensive use of water transportation or tests other
ways of moving people and goods more efficiently
around the region.
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WHO PILANS Highway planning, particularly for freeways, is

TRANSPORTATION accomplished by the State Division of Highways and
IN THE the Division of Bay Toll Crossings. The Division
BAY AREA? of Highways controls the Federal highway trust fund

allocations from the Federal Highway Administration
(formerly the Bureau of Public Roads) and the gas-
oline sales taxes collected within the state,

Local and feeder streets are planned by the cities
and counties.,

Transit planning is not yet a continuous process.
In the 1950's, special study commissions were
formed to plan a regional rapid transit system and
a sub-regional bus system for the East Bay. These
studies spawned the Bay Area Rapid Transit District
and the Alameda-Contra Costa Transit District.
BARTD is limited at present to building a rail
rapid transit system in only the three counties of
San Francisco, Contra Costa, and Alameda. The A/C
Transit System operates inter-urban and local buses
in the East Bay and across the Bay Bridge to a San
Francisco terminal. The services of private tran-
sit companies such as Southern Pacific and Greyhound,
are largely regulated by the State Public Utilities
Commission which controls their rates, frequency of
service, and areas of service,

The only transit agency empowered to both develop

an initial transit plan and then to build the system
is the West Bay Rapid Transit Authority (WBRTA) in
San Mateo County, which must submit a master tran-
sit plan and financing methods to the voters of the
county by June 30, 1969; by law, the plan, if it
involves a new fixed-rail system, must be compatible
with the BARTD system. WBRTA has authority to ex-
pand to Santa Clara and other adjacent counties.

In recent years, efforts have been made to coor-
dinate highway, transit, and land use planning. In
1963, the Association of Bay Area Governments
launched its regional planning program and in the
same year, the Bay Area Transportation Study Com-
mission was created to prepare a regional transpor-
tation plan for the nine-county Bay Area.
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WHO PIANS In November, 1966, ABAG published its Preliminary

TRANSPORTATION Regional Plan. The plan's transportation element
IN THE places strong emphasis on freeways, proposing a
BAY AREA? number of new routes including some "super freeways"

designed for 80-mile-an-hour speeds with widely
spaced interchanges. The plan also proposes ex-
tension of the BARTD system into San Mateo, Santa
Clara, and eastern Alameda and Contra Costa counties.
A high-speed ferry system is proposed between Marin
County and San Francisco. The plan also assumes
the construction of the Southern Crossing, an add-
itional Bay crossing in the Fremont-Palo Alto area,
and a second deck on the Golden Gate Bridge. To
augment the regional airport system, the plan
tentatively proposes that Travis Air Force Base in
Solano County eventually be converted into a major
commercial airport.

The ABAG transportation plan is a preliminary pro-
posal for which no supporting background data was
published. The plan is proposed to be tested in
the BATSC study program. ABAG is primarily a plan-
ning agency at the present time, but it can
influence transportation developments (including
mass transit) through its power of review and com-
ment on an increasing array of Federal grant and
loan programs.

The Bay Area Transportation Study Commission was
created by the State Legislature and must submit
its final report to the Legislature in January,
1969, at the same time the BCDC plan is presented.
The $5 million BATSC study program includes (1)
data collection, which has been largely completed,
(2)osketch planning, in which a 1980 plan is to beo
developed, (3) testing of the sketch plans and theo
ABAG plan in computer programs, and (L4) the selec-
tion of a final regional transportation plan ando
the procedures required to carry it out. The BATSCo
program apparently will concentrate on highway
planning, although additional attention is nowo
being given to "novel systems" and the studyo

Page 17

PAGE 259







































https://SUMMA.RY

SAN FRANCISCO BAY CONSERVATION AND DEVELOPMENT COMMISSION
507 Polk Street, San Francisco 94102 557 -3686

Possible Bay Planning Conclusions
Based on the Report on Transportation

1. San Francisco Bay has been used in the past, and will continue to be used in
the future, as a medium of surface transportation. The principal modes of surface
transportation than can affect the Bay will be freeways, bridges, underwater tubes,
barges, and ferries. (The uses of the Bay and shoreline by airports are discussed ino
the BCDC report onAirports;othe uses of the Bay and shoreline for ports and maritime
commerce are discussed in the BCDC report on Ports.)

2. At present, there is no regional coordination of all the means of moving
people and goods that make up the total transportation system of the Bay Area.
Pri-mary emphasisin the past has been placed on freeways, which in some instances have
been built on fill in the Bay because acceptable routes could not be found ashore.
Similarly, little attention has been given to using the waters of the Bay for modern
boat transportation.

Primary reliance on the automobile for transportation in the Bay Area means
further pressures to use the Bay as a route for future freeways. Therefore, the
pri-mary goal of Bay transportation planning should be substantial reduction in
dependence on the automobile. While the private car will still be needed and used for
many types of travel, the goal should be development of new systems of transportation
that can carry large numbers of persons without damaging the environment of the Bay Area.
Massive use of the automobile during a time of rapid population growth in the Bay Area
endangers the environment both because of the air pollutants emitted by auto-mobiles
and because of the space required by automobiles for roadways and for parking.

3. T5 prevent unnecessary Bay filling and to minimize any necessary fillings of
the Bay for surface transportation, and to make appropriate use of the waters of the
Bay for transportation, the proposed Transportation Policy for the Bay on pp. 18 to2l
of the Summary Report, and the recommendations concerning current transportation
proposals on pp. 21 to 29 of the Summary Report, shall be employed in preparing the
Commission's plan as follows:

(1) Dumbarton Bridge. Proceed with construction as outlined in the
Transportation report.

(2) Southern Crossing.o Proceed with construction as outlined inothe Trans-
portation report.

(3)o"Outer Eastshore Freeway" (Route 61 -- Bay Bridge to Richmond). (a) Theo
"Outer Eastshore Freeway, if routed in the Bay, would be extremely undesirable, and
should therefore not be included in the Commission's plan. (b) No route in the Bay
should be considered in the future unless all reasonable alternatives to this freeway
have been explored and found infeasible. (c) If a route in the Bay is ultimately
found to be necessary, it should meet the design criteria in the Transportation
report, including the use of bridge-like structures rather than solid fill so as to
minimize damage to the Bay.
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(4) Route 61 South of the Bay Bridge.a Proceed with construction inland,
inaconjunction with the Southern Crossing, as outlined in the Transportationareport.

(5) State Route 37.a Proceed with construction as outlined in the Trans-
portationareport, with the additional provision that interchanges alongathe route
should provide access toathe north as needed but access to the southato serve onlyene
purpose -- to provide access to public recreational areas.

(6) San Francisco-Marin Crossing. Adopt recommendations in the
Transporta-tionareport, i.e., no new vehicular crossing.

(7) Bayfront Freeway from San Francisco to Palo Alto.a (a) The Bayfront
Freeway, if routed in the Bay, would be extremely undesirable, and should therefore
notabe included in the Commission's plan. (b) No routeainatheaBay should be
con-sidered in theafuture unless all reasonable alternatives to thisafreeway have
been explored and found infeasible. (c)alfaa route in the Bay is ultimately found to
be necessary, it should meet theadesign criteria in theaTransportationareport,

including the use of bridge-like structures ratherathan solid fill so as to minimize
damage tothe Bay.

(8) Major Airports on the Bay. Follow recommendations in the Transportationa

report.

(9) With regard to transportation policy for barge or ferry systems (p. 18
of the Transportation Summary Report), specify that such systems should be developed
using feeder transportation systems and, where necessary, multi-level parking struc-
tures, so as not to require large parking lots on the shoreline nor to require sub-
stantial Bay filling, and so as to minimize delays in transfers between the boats
and vehicles ashore.

Adopted by the Commission at its meeting of 2/16/68
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BOATING

FISHING

Island, Alcatraz, and Brooks Island and attractive
waterfront recreational or commercial areas in the
manner of such ferry systems on Swiss lakes and on
rivers in London, Paris, and Amsterdam.

Fishing fran beaches and piers, while not as popular
as fishing from boats, requires only that a person
have a rod, line, and bait. This type of fishing

is therefore particularly attractive to persons
having little money to spend for recreation -- and
the fish that are caught are welcome additions to
the family dinner menu.

Extensive use is made of the seven existing fishing
piers in the Bay at Berkeley, Richmond, Paradise
Beach in Marin County, San Leandro, Vallejo, Antioch,
and at Aquatic Park in San Francisco. Heavy use is
also made of the approximately 2,000 linear feet of
shoreline that are open to the public for fishing.

Present piers total 6,000 feet in length. Conserva-
tive estimates place the 1980 need at 17,800 feet
and the 2020 demand at 37,000 feet. No substantial
addition in total beach frontage for shore fishing
is assumed, but shore fishing is expected to con-
tinue wherever the fish will bite and fishermen are
allowed access to the shore.

Piers can be built across the tidal flats in marshes
to give fishermen access to deeper water. The State
Department of Fish and Game considers fishing to be
good along virtually the entire length of the Bay
shoreline, provided the fishermen can get some
distance out over the water on a pier or boat.

Additional fishing piers should be provided between
San Francisco and Coyote Point (San Mateo), between
Palo Alto Yacht Harbor and San Jose, and between
San Jose and San Leandro Harbor, and between the
Berkeley Pier and Martinez. These are the major
areas where no such facilities are currently avail-
able. New piers should be fairly widely distributed,
but the largest portion of the facilities should be
located near the major population centers, if pos-
sible. The principal limitation on fishing piers
is that they must not block shipping and boating
channels.
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Waterfowl hunting in and around San Francisco Bay
has decreased since 1950 in all areas except the
Suisun Marsh, largely because of the inroads of
urban development on wildlife habitat. Assuming
adequate measures are taken to retain the remain-
ing waterbird habitat and to increase hunter
accessibility to under-utilized areas, it is esti-
mated the number of hunter-days can slowly increase
again from 135,000 in 1965 to 190,000 in 1980 and
314,000 in 2020.

Prime bird-hunting areas are illustrated in Figure 12
of the BCDC report on Fish and Wildlife, prepared by
the State Department of Fish and Game. Half of the
hunting activity is concentrated in the Suisun Marsh,
a third is in the remaining marshes of the North Bay,
and the final sixth is in the Bayshore marshes south
of the San Mateo Bridge.

Hunting has declined in all areas except the
50,000~acre Suisun Marsh that is largely controlled
by 200 private duck clubs, and in the Grizzly Island
and Joice Island State Waterfowl Management Areas.
Hunting is from blinds and from small rowboats.

Much of the attrition in waterbird hunting areas is
due to elimination of private duck club holdings be-
cause of the increasing value of their land and the
resulting higher tax assessment. The retention of
the remaining hunting areas depends upon either (1)
local government concessions in the form of tax
relief or other incentives necessary to keep these
marshes open for wildlife, or (2) public purchase of
these areas for the purpose of hunting and bird
observation. In either case, public boat launching
areas should be provided in appropriate locations

so that rowboats, despite their limited range, can
be used in marsh areas now under-utilized because

of lack of access.

The demand for swimming in the Bay Area 1is met in
small backyard pools, large public pools, lakes, and
salt water beaches. Inseparable from the demand for
swimming is the use of the same facilities for sun-
bathing.
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SWIMMING
AND
SUN-BATHING

There are no surveys to indicate how much use might
be made of beaches around the Bay compared to other
sites for swimming and sun-bathing in the Bay Area.

While many people prefer to swim in natural bodies

of water or in large reservoirs, swimming and wading
in the ocean and in the Bay are severely limited by
the coldness of the water. Thus the demand for swim-
ming in the Bay Area is met primarily by pools,
reservoirs, and lakes, not by use of the Bay or ocean.

Nevertheless, shoreline beaches and parks are
extremely popular -- for sun-bathing primarily but
for some swimming as well. Intensive use of Coyote
Point Park in San Mateo County and of the Alameda
beaches indicates the popularity of Bay beach use,
even when other swimming and sun-bathing areas are
available in nearby inland locations.

Rough approximations from existing data suggest that
about 10 per cent of the current demand for swimming
and sun-bathing in the Bay Area is being met on the
shores of the Bay, at the present small and widely-~
spaced beach facilities at Coyote Point, in Alameda,
at Aquatic Park in San Francisco, at Paradise Beach
in Marin County, and at the new Point Molate Beach
and Keller's Beach in Richmond.

If water conditions were improved and 1f Bayshore
parks were increased and improved, it is assumed that
thelr use would increase, to meet perhaps 25 per cent
of the total swimming and sun-bathing demand in the
future. The 1980 demand for "participation days"

of swimming within a one-hour travel zone from the
nine Bay Area counties i1s expected to be 35 million.
Of these, about 9 million could be spent on Bayshore
beaches.

Present beach frontage on the Bay totals 4.0 miles.
Based on present intensities of use, 7.2 miles of
beach will be needed in 1980 and 16 miles in 2020,
assuming usable beaches are about 50 feet deep.
Acreage of beach and accessory requirements are
indicated in Table 1.
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FIGURE 1

Boating Facilities and Parks:
Carquinez Strait and Suisun Bay
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FIGURE 2

Boating Facilities and Parks: San
Pablo Bay (north portion)
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FIGURE 3
Boating Facilities and Parks:

San Pablo Bay (south portion)
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FIGURE 5

Boating Facilities and Parks:
South Bay (north portion)
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FIGURE 6

Boating Facilities and Parks:
South Bay (center portion
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FIGURE 7

Boating Facilities and Parks:
South Bay (south portion)
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ADDENDUM

REVISED MARINA SPACE REQUIREMENTS

Subsequent to the completion of the BCDC reports one Recreation, Commissioner
Harry A. Bruno, an architect experienced in marina design, submitted the following
proposed revisions in planning standards for wet storage of boats in San Francisco
Bay.

"Page 19 of the Technical Report on Recreation on and Around San Francisco Bay
establishes a standard of 100 berths per acre of water orelLO square feet per boat
for evaluating marina space requirements in the Commission's plan for the Bay.

"The major marinasaround the Bay built in the last eight or ten years have from
1,100 toel,600 square feet per berth. This includes Jack London Square, new
Berkeley, new Richmond, San Francisco Yacht Club, and Corinthian at Belvedere,
Clipper, Gas House Cove and the new Ballena Bay in Alameda.

"Using a maximum of 44 boats per acre (1,000 square feet):

"Change 1975 requirements from 248 acres to 565.

Change existing acres from 117 to 265.

"Change increase required for 1975 from 131 to 300.

"Change '220 feet along shore' to 330, and 200 feet to 300.
"Change 55,000 feet to 82,000, and 10 miles to 15-1/2 miles.

"Change 27,000 feet to 40,000, and five miles to 7-1/2 miles.
"And change figures for year 2020 accordingly."

Since Commissioner Bruno's data is drawn from recent Bay Area data, it is more
useful in planning for the Bay than is the more general and perhaps older statewide
data used in the original report. Therefore, the staff recommends that the substi-
tute data herein be incorporated as the standards to be used in planning for the
Bay.

As a result, the summary table, "Estimated Shoreline Requirements for Boating

and Swimming, 1975-80 and 2020," (Table 6, page 66 of the technical report and
Table 1, page 5 in the summary report) has been revised to read as follows:
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SAN FRANCISCO BAY CONSERVATION AND DEVELOPMENT COMMISSION
507 Polk Street, San Francisco 94102 557 -3686

Possible Bay Planning Conclusions
Based on the Report on Recreation

1l.r San Francisco Bay and its 276 miles of shoreline offer great potential forr
expanded use to meet the recreational needs of a growing Bay Area population.

2.r The demand for recreational facilities in the Bay Area will increase morer
rapidly than the population increases, and will be accelerated as the work week
declines and as the spending power per capita increases. While some recreation
facilities exist, many more will be needed.

3.r To plan effectively for recreational uses of the Bay and shoreline, ther
BCDC must consider recreational needs about 50 years into the future -- i.,e., in the
year 2020. Unless sufficient land is reserved now for recreation, much of it will
have been taken for other uses by the year 2020.

4., Amount of Shoreline Required. No precise data exist upon which to baser
exact calculations of the amount of shoreline that will be needed for formal recrea-
tion facilities in the year 2020, but the best available projections will be used
for planning. For boating facilities, fishing piers and swimming beaches, the pro-
Jected reguirements are as indicated in Table 1 of the Summary and revised in the
Addendum to the Summary. For parks and open space, there is no practical estimate
of amount that should be provided on the shoreline of the Bay, but it is assumed the
largest possible portion of the total regional requirement should be provided on the
shores of the Bay.

5. Location Criteria. In preparing the plan for the Bay, the following generalr
standards shall be used in determining locations for each type of recreational
facility:

a.r General: Each type of facility should be well distributed around ther
shores of the Bay to the extent consistent with more specific criteriar
below. Any concentrations of facilities should generally be as closer
to major population centers as is feasible. Recreational facilitiesr
should not preempt sites determined by the Commission's studies to ber
needed for ports, waterfront industry, or airports, but efforts shouldr
be made to integrate recreation into such facilities to the extentr
they might be compatible. Different types of compatible recreationalr
facilities should be clustered to the extent feasible to permit jointr
use of ancillary facilities and provide greater range of choice forr
users.r

b.r Marinas and launching lanes: (1) Sites that tend to rapidly fillr
up with silt or mud should be avoided, (2) launching lanes shouldr
not be placed where wind and water conditions might be dangerous
for smaller boats, (3) launching lanes should be located near prime
fishing areas and near calm, clear water suitable for water-skiing.r

c.r Fishing piers should not block navigation channels, nor interfere withr
normel tidal flow.r

PAGE 302



-2-

d.r Swimming and sun-bathing beach sites: (1) Beaches should be in areasr
protected from the wind and in the warmest parts of the shoreline,r

and where the waters of the Bay are the warmest to the maximum extentr
feasible, (2) some new beaches could be planned adjacent to power
plants or other industrial plants that warm the nearby waters as they
discharge heated water that has been used to cool industrial machinery.r

e.r Viewpoints should be encouraged in every feasible location.r

f.r Parks and open space: The plan for the Bay should include all parks
and open space proposed in Figures 1-7, unless an overriding publicr
need for another use is demonstrated or unless a proposed park isr
part of a major fill that is not allowed to proceed.r

g.r Water-oriented commercial-recreational establishments should ber
encouraged in intensively urban areas adjacent to the Bay.r

6.r Features to be Included, To assure optimum userof Bay recreationalr
facilities, the Commission's planrfor the Bay should encourage:

a.r In shoreside parks: (1) Where possible, parks should provide somer
camp facilities accessible only by boat. Up to 2,200 such campsites
will be needed by the year 2020. In addition, docking and picnic
facilities should be provided for boaters. (2) To capitalize on ther
attractiveness of their Bayfront location, parks should emphasize
hiking, bicycling, riding trails, picnic facilities, viewpoints,
beaches, and fishing facilities. Recreational facilities that dor
not need a waterfront location, e.g., golf courses and playing fields,
should be planned for inland areas. (3) Where shoreline open space
includes areas used for hunting waterbirds, public areas for launch-
ing rowboats should be provided so long as they do not result inr
overuse of the hunting area. (U4) Where open areas include ecologicalr
reserves, access via catwalk or other means should be provided forr
nature study to the extent that such access does not excessively
disturb the natural habitat.r

b.r In or near yacht harbors or commercial ferryboat facilities: private
boatels and restaurants.r

c.r At viewpoints: (1) access by walkway, tramway, etc., if adjacent
parking is not feasible or desirable; (2) exhibits or museumsr
explaining the value or importance of the areas being viewed.r

7. The BCDC plan should attempt to reserve all the waterfront land needed forr
recreation by the year 2020, because delays may mean that needed shoreline will other-
wise be preempted for other uses. However, recreational facilities need not be built
all at once, but their development can proceed in accordance with recreational demand
over the years.

8.r Because of the need to increase the recreational opportunities available tor
Bay Area residents, small amounts of Bay filling could be allowed for shoreline parks
and recreational areas that provide substantial public benefits and that cannot be
developed without some filling.
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9.n In addition to the public access to the Bay provided by the recreationaln
facilities to be included in the Commission's plan, every possible opportunity
should be taken to provide public access in all other developments along the shore-
line, as has been suggested in the Commission's reports on Ports, Airports, Housing,
and Appearance and Design.

10.n The Commission's plan should recommend that the agency carrying out then
plan encourage a linking of the entire series of shoreline parks and public access
points to the extent feasible without additional Bay filling. Many types of con-
nection can be employed, such as scenic drives, hiking paths, and a system of inland
waterways.

Adopted by the Commission at its meeting of 2/1/68
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CRITERIA The same criteria apply for water-using industries

FOR except that accessibility of pipelines to the
SELECTING water, in terms of distance and ruggedness of
INDUSTRTAT terrain, are substituted for proximity to channel.
SITES

The largest and most important "linked industries"

are those that are satellite to deep-draft industries;
all sites for linked industry should therefore be
primarily located adjacent to deep-draft industrial
sites or linked to them by a pipeline network or
shallow-draft transport route.

All vacant or marginally-used sites on the shores
of the Bay were examined in light of the above
criteria. The results are indicated in Figures

1 through 7. The locations indicated are merely
those that meet the given criteria; these locations
are not intended to be included in BCDC plans as
waterfront industrial areas until their suitability
is confirmed by more careful analysis, including
their effects on the ecology of the Bay and the
possible priority of other uses.

The sites indicated in the Figures are only those
potentially available for future industrial use
(they do not include land now being used by water-
front industry). The aggregate acreage of all of
the land shown is h9,000 acres. Thus, if the rough
acreage requirements suggested above prove to be
approximately correct, almost all of the land
shown in the Figures would be needed to meet the
high estimate while some of the less desirable
sites could be eliminated from the inventory if
the lower figure were selected.

THE NEED The above figures indicate that prime sites for
TO water-oriented industry in the Bay Area are in
RESERVE LAND relatively short supply. Because waterfront
FOR industry 1s essential to the economy of the Bay
WATER- Area, and because the land specifically suitable
ORIENTED for that industry is limited, waterfront industrial
INDUSTRY land must be considered an economic resource to be

carefully husbanded and to be used only for
industries that specifically require water frontage.
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FIGURES 1-7

Possible

New Sites

for Waterfront
Industry
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CONTRA COSTA COUNTY

Richmond

San Pablo Point
San Pablo
Pinole Point
Hercules
Oleum

Selby
Martinez
Martinez
Avon

Avon
Nichols
Pittsburg
Pittsburg
Big Break

MARIN COUNTY
San Quentin
Gallinas Creek
Black John Slough

SOLANO COUNTY

Collinsville

Benicia, vicinity

Vallejo

Slaughterhouse Point

Turning Basin, Chipps Island
Potrero Hills

SONOMA COUNTY

Petaluma
Mouth, Petaluma River

ALAMEDA COUNTY
Dumbarton Point
Bay Farms
San Leandro Channel

SAN MATEO COUNTY
San Bruno Channel
Brewer Island
Redwood Point
Ravenswood
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Total Acres

1800-2000

575-6000
900-11000

1000-1500
1650-1880

250-11000
10000

75

500

1500

350
450-22000

125-1600
500-10000
800-9000

7200-10,800

2300-2700
50-1000
500-7000

1000-2000

2000-4000

500-6000
500-6500

1100-1600
1500-1600
500-6500

150-1750

175-2500
2000-2400
2800-3200




FIGURE 1

Possible New Sites for
Waterfront Industry:

Carquinez Strait and Suisun
Bay
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FIGURE 2

Possible
New Sites
for
Waterfront
Industry:

San Pablo Bay
(north portion)
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ADDENDUM

(to Report on Waterfront Industry)

l.,r HOW MUCH LAND IS NEEDED FOR WATER-ORIENTED INDUSTRY?r

2.r CRITERIA FOR SELECTING INDUSTRIAL SITESr

his addendum revises the industrial land requirement estimates that
were included in the original published report on Waterfront Industry
Around San Francisco Bay. It also summarizes the basis upon which sites
were selected for inclusion in the final San Francisco Bay Plan,

How Much Land is Needed for Water-Oriented Industry?

The original report to the BCDC by Dr, Dorothy Muncy established a
procedure by whici estimates of land needs for water-oriented industry
could be prepared. Data expected from the Bay Area Transportation Study
Commission and Bay-Delta Water Ouality Control Program were not available
in time to be used in Dr. Muncy's report,

To illustrate how this procedure might be applied and to provide an
interim guide for BCDC planning, Dr, Muncy used data from several sources
and derived an egtimated need for 27~hh,000 acres ‘of new land for water-
oriented industry by 2020, Her primary sources were the BCDC report
Economic and Population Growth (which was based on projections in the
1966 ABAG Preliminary Regional Plan), and the U, S. Department of Commerce
report Future Development of the San Francisco Bay Area 1960-2020 published
in 1959. Dr, Muncy's report emphasized tnat these figures were highly
tentative, and should definitely be reviewed when better employment data
becane available,

Recent projections developed by several agencies, including the
BATSC and Bay-Delta studies, suggest that future Bey Area manufacturing
employment will be somewhat lower than the earlier studies showed, while
employment in Services, Government and Finance will be considerably higher,
The recent studles are based on a detailed analysis of the Bay Area economy,
and reflect the nationwide trend toward increased mechanization and produc-
tivity per employee in manufacturing industries, Nevertheless, the propor-
tion of Bay Area employment in manufacturing is expected to be slightly
higher in 2020 than it is today.

Acreage estimates for the Bay Plan were derived from Bay Area Trans-
portation Study Commission projections described in the Addendum to the
Population and Economic Growth Report published in August 1968. Employ-
ment projections in the nine major manufacturing industry groups specified
by Dr. Muncy were converted to acreage on the basis of formulas she pre-
pared,

On the basis of the revised manufacturing estimates, the acresge
that will be required for new water-oriented industrial sites between
1965 and 2020 ranges from 11,000 acres to 19,000 acres, based on
different employee-density-per-acre factors.

PAGE 332



Effort was made in the Bay Plan to provide as nearly as possible for
the higher acreage estimate (19,000 acres) on the assumptions (1) that
employee density-per-acre in primary manufacturing will continue to
decline as a result of automation and (2) that the urgency of assuring
the availability of adequate water-oriented industrial sites requires
reservation of the largest acreage the present relatively crude data
suggests may be needed.

Therefore, the Bay Plan specifically reserves for water-oriented
industrial use approximately 19,000 acres of new land (plus 6,000 acres
of prime Bayfront industrial land already in such use). In addition
to the acreage so reserved within the area of proposed Bay Agency juris-
diction, there are from 2,000 to 3,700 additional acres available in areas
of Sonoma (SON-1) and Contra Costa Counties (CC-14 & 15) just beyond the
proposed Bay Agency jurisdiction (since the acreage estimates are derived
on the basis of employment forecasts for the entire nine county area, the
entire acreage need not be provided exclusively within the smaller Bay
Agency area of jurisdiction), Also augmenting the specifically reserved
supply of land are three additional possibilities: (1) the acreage that
might be added by fills for water-oriented industrial sites in accordance
with the plan, (2) sites that might be used by water-oriented industries
on unreserved parts of the shoreline, and (3) acreage that is proposed to
be made available for industrial use from some military bases (Mare Island
and Hunters Point Naval Shipyards, Concord Navy Weapons Station, Alameda
Naval Air Station) in the event military use of any of these is
discontinued during the 50-year Plan forecast period. Furthermore,
substantial areas suitable for water-oriented industry exist along the
Sacramento and San Joagquin Rivers upstream from the nine-county Bay
Area.

The provision of approximately 19,000 acres of new water-oriented
industrial land (including lands in Contra Costa and Solano Counties beyond
the jurisdiction of the proposed Bay Agency) appears reasonable
considering that (1) it is more than three times the acreage now in
use and (2) is supplemented by extensive acreage beyond the proposed
Bay Agency jurisdiction and lands now in military ownership.

Furthermore, these projections,while based on the best information
now available, should be subject to continuing review by the Bay Agency
and revised whenever revision is indicated on the basis of information
that may become available in the future.

Criteria for Selecting Industrial Sites

The site selection criteria proposed by Dr. Dorothy Muncy were
further refined by the BCDC staff and all possible sites were then
reevaluated and assigned total-point ratings accordingly.

Table 1 is a summary list of the sites indicated in the Summary
report (plus a few additional sites) with their total-point ratings.
In general, the sites with the highest point rating were selected to
be included in the San Francisco Bay Plan to be reserved for exclusive

PAGE 333


https://projections,wm.le






https://Ineiua.ed




SAN FRANCISCO BAY CONSERVATION AND DEVELOPMENT COMMISSION
507 Polk Street, San Francisco 94102 557-3686

Possible Bay Planning Conclusions
Based on the Report on Waterfront Industry

l.h Industries of many types reguire frontage on nevicecble waters to receiveh
raw materials and to distribute processed materials by ship, or need to have large
volumes of water available for industrial processes.

2.h Waterfront industry, especially that dependent on deep-draft shipping, ish
basic to the economy of the Bay Area and of the Western United States. Therefore,
the needs of waterfront industry must be given high priority in the Commission's
plan for the Bay.

3.h Land suitable for waterfront industry will probably be in short supply overh
the next 50 years. Such land is therefore a resource that must be carefully managed
and ultimately used only by industries specifically requiring a waterfront site.

(A1l of this industrial land will not be needed at once, however, and other uses can
be allowed in the interim.)

4h The amount of additional land to be reserved for waterfront industry shouldh
be determined on the basis of the best data available, using a 50-year planning
period. The Commission's plan for the Bay should provide for waterfront industry on
the basis of the best data available when the plan is being completed. Present data,
which is adequate only for general planning, estimates the need for additional water-
front industrial sites at 27,000 to 44,000 acres. For tentative BCDC planning pur-

poses, the higher figure should be chosen as the estimated waterfront industrial
need LL 000 acres.

5.h The determination as to which lands to reserve for waterfront industry
should be made on the basis of the location criteria listed on pp. 63-65 of the
Technical report and illustrated in Figures 1-7 (these figures are in both the
Technical and Summary reports). Preference for industrial use should be given to
lands on the basis of these criteria, but with due regard that such sites not unduly
interfere with ecological regquirements such as recreational and fish and wildlife
resources of San Francisco Bay and with the use of these resources.

6.n Waterfront industrial sites should be planned so as to avoid wasteful useh
of the limited supply of waterfront land; the principles on pp. 12-1U4 of the Summary
should therefore be followed to the maximum extent feasible in planning for water-
front industry. While some filling may be necessary at some sites despite the most
careful attention to proper site layout, such filling should cause minimum interfer-
ence with the tidal action and minimum reduction in the waste assimilative capacity
of San Francisco Bay.

7.h Waterfront industry should be planned so as to make industrial sitesh

attractive as well as economically-important uses of the shoreline, with emphasis
on public access to the Bay and recreational use of the shoreline wherever feasible.
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The planning principles listed on pp. 5-8 of the Summary should therefore be
followed to the maximum extent possible.

8.e Many industries seek waterfront sites not because they require access toe
the Bay, but rather because they need locations close to freeways and railroads,
which are often along the shoreline, To reduce this type of pressure for water-
front sites, the Commission's plan for the Bay should include the policies regard-
ing land for other industries listed on page 14 of the Summary.

Adopted by the Commission at its meeting of 3/7/68
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THE PUBLIC

INTEREST
IN HOUSING
ON THE BAY

Page 9

It would therefore appear that large-scale fills
for housing are not in the regional public interest
and that even small fills for residential use
should be permitted only as parts of larger
projects that provide substantial public benefits
--such as new shoreline parks.

Piles permit a structure to be raised above its

site without minimum disturbance of natural
conditions., The feasibility of housing on piles
(or stilts) is increased by the fact that the cost
of a residential unit built on piles is now about
the same, and often less, than the same unit on
fill at the same site.

The possibilities of large-scale housing develop-
ments on piles, instead of fill, are suggested by
British plans for a "new town" for about 20,000
persons on marsh and low-lying land in the Thames
estuary. Virtually the entire project will be
built on piles because fill was found to be both
too expensive and unnecessarily disruptive to the
environment. The project will consist of a cluster
of multi-story buildings surrounded by a peripheral
access roadway that will also be built on piles.

Another water-oriented type of housing that causes
minimum damage to the environment is the houseboat.
Most of the existing houseboats on the Bay are
located in Sausalito, along Corte Madera Creek,
and in the Oakland estuary. Most of these have
been built by the persons who live in them, so
thelr present appeal may be limited. A few
professionally-built, year-round houseboats are

in use; six of these boats are moored in Sausalito
and their owner has had no trouble keeping them
rented. Professionally-bullt houseboats resemble
a mobile home in size and convenience; they
contain all-electric kitchens, full plumbing,
carpeting, etc. Any plans for a large number of
persons to live in houseboats on the Bay would
require provision of most of the facilities found
in a small-boat marina, such as secure moorings
and protection from wind and waves, and residents
on the boats would need utilities, services, and
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The area between the Carquinez Bridge and Pittsburg
is also a prime area for water-oriented industry.

A railroad occupies the shoreline; however, there
are opportunities for housing near the Bay in a
few locations.

Three communities have housing near the shoreline:
Crockett, Port Costa, and Martinez. None of these
commmities has any plans for residential use of
its waterfront. At Crockett, the water is very
deep right at the shoreline and most of the water-
front is occupied by the C&H Sugar plant. Filling
up and redevelopment of hillside residential areas
could result in some excellent low- and medium-
density view housing.

Once an important grain port but now a small resi-
dential community, Port Costa is separated from the
waterfront by a railroad. The town is undergoing

a minor renaissance as an arts and crafts center,
but there are no waterfront development plans. The
hillsides offer fine views of Carquinez Strait, and
some low-density housing can be expected there.
Very deep water immediately offshore precludes
development across the railway.

The Martinez waterfront is generally planned for
industry and recreation use. Detailed waterfront
planning could result in proposals for some housing
in conjunction with recreation uses. Some low-
density housing is plamned for the hillsides west
of the city.

Various agencies have proposed acquisition of all
or parts of the scenic hillside areas between
Crockett and Martinez as permanent open space.
While increased hillside housing close to the
existing communities is possible, no additional
housing on these hills is proposed at this time.
The possible development of some medium-~density
housing as well as recreation uses on the Martinez
waterfront should be considered only as part of a
detailed recreation-oriented waterfront plan for
the city.
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SAN FRANCISCO BAY CONSERVATION AND DEVELOPMENT COMMISSION
507 Polk St., San Francisco 94102 557-3686

Possible Bay Planning Conclusions
Based on the Report on Waterfront Housing

1. Because shoreline housing caneprovide many persons with access toethe Bay,
it isea permissibleeuse of theeshores of San Francisco Bay provided (1) it is so
designedeas to enhance the appearance ofethe Bayeand so as not to substantially
interfere with views of the Bay, and (2) it is designed so asetoeinclude access to
theewater for the general public.

2. But housing is not a necessary use of the shoreline, so it should not be
allowed to displaceeuses that must of necessity be located on theewaterfront, such
as water-oriented industry, marine terminals, water-related utilities, or water-
oriented recreation. Nor should housing be allowed to interfere with othereuses of
regional importance, such aseairports, that may have to be located on the shoreline
for lack of other suitable sites.

3. Pending furthereconsideration, when other elements of the Commission's plan
for the Bay (including theemethods of carrying outethe plan) have been assembled,
the following criteria shall be an initialeguideeto the allocation in theeplan of
shoreline areas for residential development:

a.e At the outset, BCDC planning for new residential development
should closely follow the adopted plans of the cities ande
counties around the Bay -- provided these plans meet the othere
criterie listed below. Initial reliance on local plans is per-
missible because local governments are usually responsible fore
providing municipal services (such as roads, fire protection,
etc.) to residential areas, and because many local governments
have already carefully studied the more detailed problems ande
possibilities of residential development within their owne
Jurisdictions. Additional areas beyond those shown in locale
plans may be suggested in the BCDC plan as appearing to bee
desirable for housing, but they should not be firmly pro-

posed pending more extensive local consideration of suche
proposals.e

b.e Residential development should complement, not interfere with,
the value of the Bay as a habitat for fish and wildlife, thee
ability of the Bay to assimilate wastes, and the effect ofe
the Bay in helping to prevent air pollution. Therefore,e
filling for residential development should be permitted onlye
as part of an overall project that provides substantiale
public benefits (e.g., by providing new shoreline parks).e

c.e Only areas now in private ownership should be considered fore

residential development in the plan; areas in public owner-
ship are assumed to be needed for public purposes.e
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d. Areas known to be hazardous or expensive to develop because of
flooding, subsidence, or other geologic conditions should ben
excluded from residential development unless there is an im-
portant public reason for developing them. All proposals inn
the BCDC plan involving fill or pilings shall be tentativen
pending review by the Board of Consultants as provided in then
Commission's conclusions from the BCDC report on Fill.n

e. Any residential development permitted near the Bay should ben
designed to increase public access to the Bay and also ton
increase the amount of shoreline and the surface area of then
Bay to the maximum extent feasible by dredging additionaln
channels inland from the Bay.n

f. Any residential development permitted near the Bay should ben
designed to enhance the appearance of the Bay and shoreline.n

4. Subject to the foregoing criteria, the existing and proposed residentialn
areas indicated in black in Figures 1 through 12 of the Summary -- and the density
and design recommendations for new housing in the Flgures and the text accompanying
the Figures -- shall be tentatively included in the Commission's plan for the Bay.
The density and design recommendations are either contained in local plans that are
consistent with BCDC objectives or are modifications of local plans based on BCDC
planning criteria,

Adopted by the Commission at its meeting of 1/19/68
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FIGURE 1

Electric Power Generating
Plants and Transmission Routes
Near the Bay

Source: Pacific Gas and Electric
Company
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SEWAGE
TREATMENT
PLANTS

PIPELINES

The future land requirements for sewage treatment
plants will depend on many factors, including future
regional organization and technological improvements.
It is concelvable that, before the year 2020, the
sewage treatment plant as we now know it will be re-
placed by individual treatment facilities in homes,
offices, and factoriess In the meantime, however, a
growing population, the economies available from
large treatment plants as compared to small ones, and
increasing treatment standards will all lead to con-
solidation of some of the smaller plants into larger
ones, and some new plants will certainly be built.
Any new sites required for new or consolidated plants
should be in industrial areas so no sites need to be
reserved especially for them elsewhere on the shores
of the Bay. Since locations at the water's edge are
not necessary, it should not be necessary to fill
any parts of the Bay for sewage treatment facilities.

In the Bay Area, pipelines are now used primarily to
carry petroleum products, natural gas, and water.
The use of pipelines to carry other commodities, in-
cluding solid materials, is expected to increase
greatly in future years.

For certaln commodities, pipelines have definite
advantages over other methods of transportation.

They take up very little room and commodities flow
direct from point to point over a relatively inexpen-
sive right-of-way. They are generally dependable

since they can operate without regard to weather or
traffic conditions. Most important, they are the
cheapest means of transporting large volumes of liquids
(a 10-inch pipeline can move large quantities of petrol-
eum for less than the cost of labor alone in rail, high-
way, or water transportation).

Products such as coal and wood chips are already being
transported in water-filled pipelines (slurries), and
many other solid products could be transported in the
same way. An even wider range of cammodities -- in-
cluding such things as agricultural products, canned
goods, and even machine parts -- could be moved through
pipelines in sealed capsules. This concept, while
still in the experimental stage, has attractive eco-
nomic possibilities.
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Figure 4

East Bay Municipal Utility District Special District No. 1
City of San Leandro

Oro Loma Sanitary District

City of Hayward

Union Sanitary District — Alvarado Plant

Union Sanitary District — Newark Plant

Union Sanitary District — Irvington Plant

Major publicly-owned sewage
treatment plants near the Bay

NV WN e

Santa Clara County

8. Milpitas Sanitary District
9. City of San Jose

10. City of Alviso

11. City of Sunnyvale

12. Moffett Naval Air Station
13. City of Mountain View
14. City of Los Altos

15. City of Palo Alto

San Mateo County

16. Menlo Park Sanitary District

17. City of Redwood City

18. San Carlos — Belmont

19. Estero Municipal Improvement District (Foster City)

20. City of San Mateo

21. City of Burlingame

22. City of Millbrae

23. San Francisco International Airport

24. South San Francisco — San Bruno

25. Guadalupe Valley Municipal Improvement District (Crocker Land Co)

San Francisco County

26. San Francisco Municipal Sewage System (Southeast Plant)
27. San Francisco Municipal Sewage System (North Point Plant)
28. Treasure Island (United States Navy)

Marin County

29. Sausalito — Marin City Sanitary District

30. City of Mill Valley

31. Richardson Bay Sanitary District

32. Sanitary District No. 5 Marin County (Paradise Cove Plant)
33. United States Department of Interior, Bureau of Mines
34. Sanitary District No. 1 of Marin County (Tiburon Plant)
35. San Quentin Prison

36. Sanitary District No. 1 of Marin County

37. San Rafael Sanitation District (Main Plant)

38. San Rafael Sanitation District (Marin Bay Plant)

39. Los Gallinos Valley Sanitary District

40. Hamilton Air Force Base

41. Sanitary District No. 6 of Marin County (Ignacio Plant)
42. Sanitary District No. 6 of Marin Conty (Novato Plant)
43. Sanitary District No. 6 of Marin County (Bahia Plant)

Sonoma County

44. City of Petaluma

45. Sonoma Valley County Sanitation District

46. United States Navy, Skaggs Island Naval Reservation
Napa County

47. Napa Sanitation District

Solano County

48. United States Navy, Mare Island Naval Shipyard
49. Vallejo Sanitation and Flood Control District
50. City of Benicia

51. Fairfield — Suisun Sewer District

52. United States Air Force, Travis Air Force Base

Contra Costa County

53. City of Pittsburg — Montezuma Street Plant
54. City of Pittsburg — Camp Stoneman Plant
55. Contra Costa County Special District No. 7a
56. City of Concord
57. Central Contra Costa Sanitary District
58. Mountain View Sanitary District
59. City of Martinez
60. Crockett — Velona Sanitary District
61. Crockett — Velona Sanitary District
. . 62. City of Pinole
Sou rce. Reg[onal Water Quahty 63. Contra Costa County Special District No. 3
64. San Pablo Sanitary District
Control Board, Sewage plant 65 Cityof Richmond
66. Stege Sanitary District

Operators
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Treatment
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PIPELINES

PRISONS

MILITARY
INSTALLATIONS

Page 12

A few pipelines now cross under the Bay and many
more crossings are likely. The lines have little
effect on the Bay. Pipelines affect surrounding
lands only by requiring terminal facilities such as
large gas holders that dominate the landscape around
them. These tanks are filled during off-peak periods
to supplement peak hour gas demand and to serve as a
reserve for emergency shutdowns.

While a substantial increase in the use of pipeline
transport is probable, most terminal and distribu-
tion facilities will be concentrated in industrial
areas and will not need sites immediately on the
shoreline of the Bay.

The only penal institution now in use on the shores

of the Bay is the California State Prison at San
Quentin in Marin County. While the State Department
of Corrections intends to gradually redevelop the
facility into a special treatment prison, because of
its proximity to many special social and professional
services in San Francisco, the rebuilding program will
not include any Bay filling.

Alcatraz, a 23-acre island in the Bay opposite San
Francisco, was a maximum-security Federal prison until
recently. The San Francisco Chapter of the American
Assoclation for the United Nations offered to build

a monument on the island to commemorate the founding
of the United Nations in San Francisco and to become
a symbol of peace. The design of the monument would
be selected through an international architectural
competition and the AAUN would finance all of the
costs; the monument would then be administered by the
National Park Service. An Alcatraz Island Commission
created by Congress has unanimously recammended that
the Federal Govermnment accept the offer and a bill is
now in Congress to create a 7-man United Nations Monu-
ment Commission to develop and execute plans for the
monument .

Military installations are major users of the Bay
waters and shoreline. Activities at the various in-
stallations vary widely and the sites range in size
from less than one-half acre to more than 6,500 acres.
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FIGURE 3

Principal
Pipelines and
Cable Areas
in the Bay

Source:

U. S. Army
Corps of
Engineers

N\  Cable Areas

Pipelines:
e Fresh Water
—— Petroleum

==« Natural Gas
savanes ofher

e

PAGE 395




Figure 5

Military Installations Near the
Bay

Alameda County

Oakland Army Terminal

Oakland Naval Supply Center
Alameda Naval Air Station

Alameda Facility, Naval Supply Center
Government Island

o Uk wWwNR

Contra Costa County

7. Point Molate Facility, Naval Supply Center
8. Concord Navy Weapons Station

Marin County

9. Fort Baker

10. Fort Berry

11. Fort Cronkite

12. Point Blunt Light Station, Angel Island
13. Tiburon Navy Net Depot

14. Hamilton Air Force Base

San Francisco County

15. The Presidio of San Francisco

16. Fort Point Coast Guard Station

17. Fort Mason

18. San Francisco Bay Naval Shipyard, Hunters Point
19. Treasure Island Naval Station

20. Yerba Buena Island

San Mateo County

21. California National Guard, Point San Bruno
22. San Francisco Coast Guard Air Station

Santa Clara County

23. Moffett Field Naval Air Station

Solano County

24. San Francisco Bay Naval Shipyard, Mare Island

Sonoma County

25. Skaggs Island Security Group Activity

PAGE 396

Alameda Naval and Marine Corps Reserve Training Center



FIGURE 5

Military
Installations
Near the

Bay

24

PAGE 397




MILITARY

INSTALLATTONS

Page 16

The major supply bases and shipyards are in effect,
large industrial complexes. Moffett and Hamilton
Fields and the Alameda Naval Air Station are major
airports. On the other hand, the Presidio is a
valuable open space and scenic asset in San Francisco,
as are the three Army forts in Marin County.

Most of the military facilities are considered perma-
nent. Bay fill has been the usual means of enlarging
many of the sites. The only installation now known
to have any expansion plans is the Oakland Army
Terminal, which once intended to fill another 100
acres westward into the Bay; these plans have been
suspended, at least temporarilily. Minor alterations
to the shoreline through pier replacement and small
fills are likely at most of the major facilities in
the future. The air bases have no expansion plans;
runway lengths are considered sufficlent for all fore-
seeable needs. Land requirements for coastal defense
installations are decreasing; the State of California
has already purchased portions of the three forts in
Marin County and intends to purchase all surplus
land, as it becomes available, for a Marin Headlands
State Park. No new shoreline sites will be needed
for military housing or administrative activity.
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SAN FRANCISCO BAY CONSERVATION AND DEVELOPMENT COMMISSION
507 Polk Street, San Francisco 94102 557-3685

Possible Bay Planning Conclusions Based on
the Report on Public Facilities and Utilities

l.a A large number of public utilities and public facilities use the Bay anda
its shores. The requirements and potential of each for future use of the Bay must
be considered in the Commission's plan for the Bay.

2.a Because of PG&E's planned conversion to nuclear power plants at sites somea
distance from the Bay Area, no additionel Bayshore sites will be needed for electric
pover plants, except possibly for a new site at Collinsville. Most of the existing
power plants around the Bay will probably be eliminated by the year 2000 and the
sites made available for expansion of surrounding industrial development. A possible
exception to this trend is the development of combination power generation-
desalinization plants.

3.a Because of the expense involved in removing high voltage transmission lines,a
and the absence of feasible substitute facilities, existing lines will remain in
their present location, and some new lines will have to be installed to meet the
demend for power. However, the Commission's plan for the Bay should prescribe that
the most pleasing tower and pole design possible be used for any new Bayside facility;
that new routes be planned to avoid, to the greatest possible extent, interfering
with scenic views; and that undergrounding be used when it becomes technically and
economically feasible.

4. Because underground power distribution and telephone lines, and partial
underground lines ccmbined with streamlined poles, are now economically feasible and
already in use, the Commission's plan for the Bay should prescribe that underground-
ing (or an attractive combination of underground lines with streamlined overhead
facilities) be required for electric distribution and telephone lines in all new
residential, commercial, public, or view areas near the shores of the Bay.

5. Because AM and short-wave radio transmitters function best when located ina
calt water or salt marsh areas and because the towers required are not unduly objec-
tionable in appearance, the Commission's plan for the Bay should prescribe that the
existing towers may remain and that new towers may be permitted in marsh or other
natural areas that may be planned for permanent conservation. Wherever possible,
however, consolidation of transmitting towers should be encouraged.

6.2 Because radio-telegraph transmitters function best when located in salta
water or salt marsh areas, the Commission's plan for the Bay should prescribe that
existing transmitter fields may remain. No new radlo-telegraph transmitter fields
are anticipated and no provision need be made in the plan for them.

7.a New or enlarged sewage treatment plants will be required to meet the needsa
of a growing population and the requirements for higher treatment standards until
disposal of sewage in other ways becomes feasible. The Commission's plan for the
Bay should prescribe that any new sewage treatment plants near the Bay may be located
in any area where they do not interfere with and are not incompatible with residen-
tial, recreational, or other public uses of the Bay and shoreline.
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8. The constantly increasing need for freshewater may result eventually in the
construction of desalinization plants and waste water reclamation plants.e Because
desalinization plants areelikely to beelocated at 8ites remote from the urbaneareas,
and because pollution problems might result from the discharge of large amounts of
heated brine into Bay waters, the Commission's planefor the Bayeshould not include
sites for such plants, but this is not to preclude the possibility of such plants
on the Bay 1f such problems can be overcome. Because waste water reclamation plants
are more likely to be located in urban areas, the Commission's plan for the Bay
should prescribe that any new waste water reclamation plants near theeBay may be
located in anyearea where they do noteinterfere with and areenot incompatibleewith
residential, recreational,eor other publiceuses ofetheeBay and shoreline.

9. Use of pipelinesefor transporting many types of commodities is likely to
increase substantially inefuture years. The depth ofesubmarine pipelines inethe
Bay can be adequately regulated by navigational agencies and theeplan for the Baye
need not make any special provision for submarine pipelines. The Commission's plan
for the Bay should prescribe that any new pipeline terminal and distribution facili-
ties nearethe Bay should generally be located in industrial areas, butethat theye
may be located elsewhere if they do not interfere with and are not incompatible with
residential, recreational, or other public uses of the Bay and shoreline.

10. No additional prisons should beelocated on the shores ofethe Bay. The plane
for theeBay should provide for the continuation ofethe existing facilityeat San
Quentin and for the conversion of Alcatraz Island into a national monument.

11. Most military installations on the Bay are permanent. While mnilitary
requirements may change in the future, only one installation -- the Oakland Army
Terminal -- isenow known to have plans for additional fill. The Commission's plan
for the Bay should assume theecontinuastion of all existing shoreline military instal-
lations, except for theeeventual conversion of the three Army forts in Marin County
into a State park.e No substantial fill should be included inethe Commission's plan
for the Bay for any facility except the Oakland Army Terminal; needefor any fill at
the Army Terminal should be determined as part of theeBCDC report on port facilities
in the Bay.

Adopted byethe Commission ateitsemeeting of 7,6/67
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SAN FRANCISCO BAY CONSERVATION AND DEVELOPMENT COMMISSION
507 Polk Street, San Francisco 9kl02 557-3686

Possible Bay Planning Conclusions
Based on the Report on Refuse Disposal

l.e To eliminate any necessity of filling San Francisco Bay for solid wastee
disposal, new waste disposal systems should be developed to combine the most
econcmical disposition with minimum consumption 6f urban land.

2.e Pending the development of new waste disposal systems, sufficient disposale
capacity is available throughout the Bay Area to permit solution of any immediate
waste disposal problems, through utilization of such sites or at new sites in
acceptable inland locations.

3. No refuse, processed or unprocessed, should be used to fill the Bay,
except as such refuse may be found to be a suitable foundation for purposes pro-

viding substantial public benefit.

Adopted by the Commission at its meeting of 10/21/66
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and counties are just beyond the privately-owned
lands, and are thus the next most shallow and
easy to fill,

The State sold and granted parts of the Bay in the
belief that tidelands and marshlands were virtually
worthless in their natural condition and should
thus be filled or "reclaimed." In recent years,
however, there has been an increasing understanding
of the values of the shallow parts of the Bay in
maintaining fish and wildlife habitat, in providing
scenic beauty and recreational opportunities, and
in combating air and water pollution.

Many private owners and governmental agencies may
want to fill at least parts of their holdings in
the Bay; this could result in considerably more
filling than is desirable. It is therefore impor-
tant to determine what rights the holders of Bay
lands have to fill them, and what responsibilities
they have to the public.

The primary questions of ownership that affect Bay
planning are these:

l.e What rights does the Federal government havee
over all the lands in the Bay? (The Federale
government has the power and duty to protect
the nation's waterways for navigation.)e

2.e In the case of lands the State has granted toe
cities and counties, what steps are needed toe
prevent filling that is not in accord withe
plans for the Bay as a whole?%e

3.e Do all the private claimants of lands in thee
Bay have valid titles to their lands, or ise
some of the privately-claimed land in reality
still the property of the State?e

4., Do owners having valid titles to their Bay
lands have a general right to fill them, or doe
they hold their lands subject to special rightse
of the public to use the Bay for fishing ande
for navigation?
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(In addition to factors of ownership that may limit
rights to fill, holders of Bay lands may of course
be subject to ordinary land-use regulations, such
as zoning laws., These will be discussed in the
forthcoming BCDC report on powers and money needed
to carry out a Bay plan.)

The legal rights deriving from ownership may depend
on the extent to which the lands under the Bay are
affected by the tides, either now or at some time
in the past. In legal terms, there are three types
of "Bay lands." (See Figure 2):

-- Submerged lands, which are always covered by
water, even at low tide.

-- Tidelands, which are covered and uncovered by
the daily tides, and thus lie between mean high
tide and mean low tide.*

-- Swamp and overflowed lands, which are above mean
high tide but are subject to extreme high tides
so that marsh grasses grow on them (and which
are thus commonly called marshlands).

l.e Federqle

Most of the Federally-owned lands in San Francisco
Bay are offshore from military installations. (See
Figure 3) For example, in 1859 the State granted
to the Federal govermment all tide and submerged
land to 500 yards beyond the low tide line offshore
from Forts Baker, Barry, and Cronkhite on the Marin
County headlands. In 1897, tide and submerged
lands to a line 300 yards beyond the low tide line
offshore from the Presidio of San Francisco, Mare
Island Naval Shipyard, Yerba Buena Island, Angel

*eThe word 'tidelands" is often used loosely toe
cover all lands in the Bay -- submerged lands,e
tidelands, and swamp and overflowed lands.e
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FIGURE 2

Bay lands classification
(typical cross section)

Source: Adapted from chart
prepared by State Lands
Division, 1966
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FIGURE 3

STATE AND FEDERAL LANDS
IN SAN FRANCISCO BAY

Compiled from maps of State
Lands Commission and Tax
Assessors
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PRESENT Island, and the Benicia Arsenal were granted to the
OWNERSHIP Federal government.

PATTERNS
Under these grants, the Federal ownership and con-
trol lasts only as long as the military installa-
tion is maintained; upon abandonment of the military
installation, the tide and submerged lands revert
automatically to the State. When the Benicia
Arsenal was closed by the Federal government in the
early 1960és, and when Angel Island was sold to the
State for park use, the adjoining tide and sub-
merged land grants expired and ownership of the
tidelands reverted to the State. (Part of the
Benicia tidelands were later granted to the City of
Benicia, however.)

The Federal government also owns some Bay lands in
fee and in addition, leases some Bay lands,

It is perhaps surprising that Federally-owned lands
in the Bay have been almost entirely military.
There are no national parks or seashores around the
Bay, though some public use may in the future be
made of Alcatraz Island. And Fort Point, under the
San Francisco approach to the Golden Gate Bridge,
is proposed as a national monument under a bill now
pending in Congress.

2.e Statee

Some of the State's Bay lands are administered by
operating departments, for a variety of purposes.
(See Figure 3) The State Department of Beaches and
Parks has Jurisdiction over recreational areas such
as part of Angel Island, the Marin headlands,
Benicia Beach State Park at Benicia, and the Ala-
meda State Beach. In addition, the State Department
of Fish and Game administers the Joice Island Wild-
fowl Refuge in Sulsun Bay. And the State Divisions
of Highways and of Bay Toll Crossings have Jjuris-
diction over some Bay lands acquired for roadway or
bridge construction,

The majority of the Bay lands owned by the State,
however, are administered by the State Lands Com-
mission, whose members are the Lieutenant Governor,
Page 7
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the Controller, and the State Director of Finance.
The State Lands Commission has extensive powers
over State-owned lands throughout California. As
to Bay lands within its Jjurisdiction, the State
Lands Commission (and its administrative arm, the
State Lands Division within the Department of
Finance) issues leases, permits and easements for
the use of, or removal of minerals from, State
property. Leases cover removal of shells, sand,
gravel, mud, and oil and natural gas, and some com-
mercial, industrial, and commercial recreation
installations; minor-structure permits are issued
for such small structures as private piers and
floats; easements authorize crossings under and
over the waters of the Bay by pipelines and cables,
electric high tension lines, etc.

3.2 State-Granted Landsa

Many cities and counties around the Bay have re-
ceived grants of Bay lands from the State (see
Figure 4. Also shown on Figure 4 are lands that
the Legislature has placed under the jurisdiction
of the San Francisco Port Authority. The Port
Authority is a State agency whose five members are
appointed by the Governor, but in practice it oper-
ates somewhat like a local port agency.)

The grants to local govermments have ranged in size
from tiny slivers of tidelands to thousands of
acres, and in some cases the grants have covered
all the tide and submerged lands within the bound-
aries of a city except for those previously sold to
private owners. In all cases, the cities and
counties simply asked the State for lands in the
Bay and received them free of charge.

Fach grant was made by a separate statute, and thus
each grant is unique. In general, however, the
grants prohibit sale of the Bay lands but permit
their being leased for long periods -- 50 or 66
years. Each grant statute also specifies that the
lands are to be held in trust by the city or county
for all the people of the State, and are to be used
for whatever purposes are specified in the grant.
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FIGURE 4

LANDS IN SAN FRANCISCO
BAY GRANTED TO CITIES,
COUNTIES AND SAN
FRANCISCO PORT
AUTHORITY

Source: State Lands
Commission
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A1l granted lands are also subject to public rights
of commerce, navigation, and fishing. From time to
time, questions have arisen as to the precise mean-
ing of language in the various grant statutes.

Many of the tideland grants were made between 1911
and 1915 when a shipping boom was expected to re-
sult from completion of the Panama Canal. In later
years, grant statutes have specifically authorized
such uses as airports, small boat harbors, public
recreational facilities related to the Bay, high-
ways and streets, commerce and industry, and in a
few cases, even "residential purposes in which
there is a general statewide interest.d Court de-
cisions have held a wide variety of uses of State-
granted tidelands to be consistent with the trust
for commerce, navigation, and fishing., These have
included warehouses, convention halls for use of
shipping organizations, and the use of tideland oil
revenues to construct a building for use by the
YMCA as seamen's accommodations. Many of the uses
authorized in the granting statutes have not yet
been the subject of court tests, and there are many
questions as to the uses of granted Bay lands per-
mitted under the trust for commerce, navigation,
and fishing to which the grant lands remain subject.

Just as the grant lands may legally be used only
for purposes consistent with the public trust --
broadly as the trust may be defined -- so revenues
derived from grant lands may only be used for pur-
poses in keeping with the trust. Where revenues
from granted lands are released from the trust, by
State statute, they go into the State treasury.
This has been done in the case of oil and gas rev-
enues from Long Beach granted lands. Long Beach
will retain an estimated 15 per cent of revenues
for uses consistent with the trust for commerce,
navigation, and fishing (the amounts are so large
that Long Beach was able in 1967 to buy the liner
Queen Mary for use as a waterfront convention and
tourist center); the remainder, an estimated 85 per
cent, goes to the State, at present primarily for
the benefit of higher education.

PAGE 422




PRESENT As the State may legally regain all or a portion of
OWNERSHIP the revenues from tide and submerged lands previ-
PATTERNS ously granted to cities and counties, so also may
it regain full control over granted tide or sub-
merged lands by revoking a grant, wholly or in part.
This has been done occasionally -- most recently
when a number of grants to cities on San Diego Bay
were revoked and the lands regranted to the San
Diego Unified Port District; the City of Coronado
challenged the action, but the courts upheld the
legality of the revocation. There are still unre-
solved legal questions as to the effects of grant
revocation on persons having a lease or franchise
on granted lands from a city or county, but these
are the only potential legal barriers to revoking
grants of wnimproved lands.

As a practical matter, however, revoking grants
would be difficult because the cities and counties
holding such lands would almost certainly resist
giving them up. And, as the policies proposed
later in this report make clear, a plan for the Bay
can be carried out effectively without revoking the
grants.

Of particular concern for BCDC planning is a provi-
sion in some recent grants made by the Legislature,
beginning in the 1950's., These grants required
that the granted lands had to be "substantially im-
proved" within 10 years. TFailure to meet this
condition sometimes would cause the grant to lapse;
sometimes -- when the 1O0-year provision was
included in an amendment to an earlier grant --
failure to meet the 10-year condition would merely
cause the amendment to expire., For example, a city
might have received a 1919 grant for harbor pur-
poses, with an amendment in 1959 for a variety of
other uses, including commercial development, air-
ports, etc.,; the amendment might then require sub-
stantial improvement within 10 years or the
amendment would expire, but the original grant would
remain in effect. The State Lands Commission will
soon be required to reach a determination as to the
meaning of "substantially improved," since the
first of the 10-year provisions will soon be
expiring.

Page 11
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PRESENT L, Private
OWNERSHILP
PATTERNS As the result of sales and re-sales over the years,
there are now over 2,000 parcels of privately-held

land in the Bay, with the largest number, about
1,000, in San Francisco south of the Naval Shipyard,
where Bay lands were platted in small lots,.

While a number of individuals and corporations thus
own quite small parcels of land in the Bay, three
owners each have very large holdingss (See Figure 5)

Leslie Salt Company claims about 52,000 acres of
Bay and adjacent lands; most of the acreage has
been diked off for salt ponds and is no longer sub-
ject to tidal action. About 36,000 acres of salt
ponds have been developed in the South Bay (San
Mateo, Santa Clara, and Alameda Counties) and about
10,000 in Napa County. About 4,200 acres of Leslie
holdings have been taken out of salt production and
are being converted into the Redwood Shores commu-
nity in Redwood City. Relatively little of Leslie's
lands are undiked.

Ideal Cement Company claims a total of some 20,000
acres of Bay lands, virtually all of it under the
open waters of the Bay. Ideal acquired its lands
to dredge oyster shells and Bay mud for use in
making cement at a factory in Redwood City. More
recently, however, Ideal has placed about 10,000
acres of its holdings in the Jjoint venture firm of
Westbay Community Associates (formerly Pacific Air
Commerce Center), which also includes the Crocker
Land Company, banker David Rockefeller, and the in-
vestment banking firm of Lazard Freres. Westbay
Community Associates proposed filling about 60 per
cent of its 2,750 acres in the Bay north of the San
Mateo Bridge; its initial plans were opposed in
late 1967 by various jurisdictions in San Mateo
County, and Westbay i1s re-examining its plans.

The Atchison, Topeka, and Santa Fe Railway claims
about 3,400 acres of tide and submerged lands from
the Bay Bridge north to Point Richmond. Santa Fe
has over the past few years employed planning,
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Figure 5

PRIVATELY-
CLAIMED*
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SAN FRANCISCO
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Owners
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PRESENT engineering, and economic consultants to develop
OWNERSHIP proposals to fill part for housing, industry, and
PATTERNS waterfront recreation.

Elsewhere around the Bay, a few other owners con-
trol sizable parts of the Bay (usually less than
500 acres):

In San Mateo County, these include the Sanitary

Fill Company (the refuse disposal company owned
jointly by the two scavenger firms in San Francisco);
South San Francisco Scavenger Company; Belle Haven
Realty Company; U. S. Steel Corporation; and Cabot,
Cabot, and Forbes.

In Alameda County, Oakland Scavenger Company and
Shoreline Properties, Inc.

In Marin County, Marin Canalways Development Corp-
oration; Peacock Gap, Inc.; Crowley Launch and
Tugboat Company; Certosa, Inc.; Golden Gate Baptist
Seminary; and Joseph Koret.

In Contra Costa County, Bethlehem Steel Company (at
Point Pinole in Richmond); Richmond Sanitary Ser-
vice; Standard Oil Company; and Hercules Powder
Company.

In Solano County, 16 ranchers and duck clubs each
own more than 500 acres.

Small parcels of land, divided among many owners,
are common in parts of Marin County (Richardson,
Corte Madera, and San Rafael Bays) and in parts of
Richmond, as well as in the Hunters Point-Candle-
stick Point area of San Francisco.

Both the current pattern of private ownership in
the Bay and the questions of ownership result from
a complicated chain of historical events affecting
title to Bay lands. Even the following very abbre-
viated account of that chain indicates why the
title history of each parcel of land in the Bay is
unique, and why, in case of dispute over title, the
processes of research and settlement (by agreement
or by litigation) take so long.
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From the cession of California to the United States
by the Treaty of Guadalupe Hidalgo (1848) until
statehood in 1850, all land in California not part
of a Spanish or Mexican grant was owned by the
United States govermment. (Almost no navigable
stream beds or tide or submerged land around the
Bay were included in Spanish and Mexican grants.)
Most of this land owned by the United States was
simply in the public domain, but the tide and sub-
merged lands were held in trust for the future
state. By virtue of its admission to the United
States on September 9, 1850, California obtained
title to all submerged and tide lands within its
borders., California received the lands -- in San
Francisco Bay and elsewhere -- because the U.oS.
Supreme Court had ruled in 1845 that each new state
would have the same rights to tide and submerged
lands within its boundaries as the original 13
states had; the original 13 colonies, when they
achieved independence, derived their rights by suc-
cession to the rights of the king under the common
law of England,

Within a month following statehood, Congress added
greatly to the amount of land in San Francisco Bay
that the State of California owned and could decide
to sell. The Arkansas Swamp Lands Grant Act (the
"Arkansas Act"), passed on September 28, 1850, pro-
vided that swamplands in the public domain within
certain states, including California, would be
transferred free to those states. The states could
sell these lands and use the proceeds for "reclama-
tion" (diking and filling) of the land sold as
necessary for agricultural purposes. California
set a price of $1 per acre for the original sales.

The Arkansas Act contemplated that the Federal gov-
ernment would take the lead in surveying swamplands
and transferring them to the state for sale, but
due to a chronic shortage of Federal surveyors, the
system didn't work. California, beginning with the
first Act on this subject enacted in 1855, took the
lead. Thereafter, upon receipt of an application
to purchase, a county surveyor's certification that
an area was swamp, and full payment, the State
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issued a State Swamp and Overflowed Land (S&0)
Patent. (It has been the practice to obtain a
Federal patent confirming the swampland character
of the tract. In many cases, the Federal patents
were not issued until many years after the corre-
sponding State patents; in some cases, no Federal
patent may ever have been issued.)

The State's Swampland Act of 1855 was only the
first of a number of general sales statutes autho-
rizing the sale of swamp and overflowed and, later,
tidelands -- but never of submerged lands* --

under limitations, restrictions, and procedures
that changed almost from year to year. The details
of the individual acts are too complex and not suf-
ficiently important to be presented here; they are
summarized in Table 1.

During the 1850's and 60's, there was considerable
confusion and conflict between claimants under the
various Federal and State laws. The Federal gov-
ernment in 1866 and the State government in 1868
passed laws attempting to regularize procedures and
establish means of settling the questions arising
from the years of confusion.

Also in 1868, the Legislature created a Board of
Tideland Commissioners to take possession of the
unsold marsh, tide and submerged lands in San Fran-
cisco, to survey them out to a depth of 24 feet at
low tide (the maximum depth engineers thought could
be safely filled, or piers built for deep-water
access), and then to sell the lands surveyed. The
land went briskly at auction and by the middle of
1871 had all been sold.

*eThe general sales statutes must be distinguished
from the special statutes dealing with boards ofe
tideland commissioners which were authorized toe
sell submerged lands. As explained below, thee
statutes were quite different, so the legal ef-
fect of the "sales" under the different statutese
may also be quite different.e
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TABLE |
PROVISIONS OF "GENERAL STATUTES" AND THE CONSTITUTION OF 1879

Authorized Except within | Except within
Authorized Sale of stated distances Stated Except within stated
sale of Authorized sale of | Swamp and from San Distances distances from Other Acreage
Act Submerged Tide Overflowed Francisco from Oakland towns Limitations
1. Swamp Lands Act of No No Yes 10 Miles 5 Miles 1 Mile. Incorporated | 320 acres
1855 towns
2. Amended Swamp No No, but if accidentally Yes City Limits Same Within Incorporated [320 acres
Lands Act of 1858 included, proceeds to Towns 640 ( as
be segragated from amended
proceeds of swamp 1859)
sales
3. Swamp and Tideland No Yes Yes 5 Miles Same Within 1 1/2 Miles of | 640 Acres (?)
Acts of 1861 San Quentin
4. Omnibus Act of No Yes Yes Same Same Within 1 Mile of San | 640 acres
1863 Quentin
5. Sale and No Yes Yes Same Same Same (but amended None
Management Act of 1870 to forbid sales
1868 within 2 Miles of any
"town"*
6. Constitution of N/A Yes N/A 2 Miles of any 2 Miles of any 2 Miles of any N/A

1879**

incorporated city incorporated

city

incorporated city

N/A= not applicable

* "Town was interpreted by the courts to include any small settlement, but in 1872 the provision was change to "Incorporated Town."

** The 1879 Consitution, strictly speaking, did not authorize any sales; it prohibited sales near cities.
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The success of the Board of Tideland Commissioners
led the Legislature to expand its jurisdiction in
1870. 1In that year, the Board was authorized to
survey and sell any unsold swamp and overflowed
tide and submerged lands to a depth of 9 feet at
low tide, outside of San Francisco but within five
miles of the boundaries of San Francisco. The land
was to be divided into lots of not more than 20
acres, and mooring basins and canals reserved for
navigation. The Board of Tideland Commissioners
did reserve canals at the mouths of most creeks
flowing into the Bay (and at some other locations)
and did not subdivide and sell all the frontage out
to 9 feet at low tide, instead reserving much of
what they were authorized to sell as prospective
basins. (See Figure 6, a typical Board of Tideland
Commissioners plan from which sales were made.)

The area of the Bay added to the jurisdiction of
the Board of Tideland Commissioners in 1870 totaled
some 60,000 acres. Because the boundaries of San
Francisco extend far into the Bay, this area ex-
tended north almost to the present southern boundary
of Hamilton Air Force Base in Marin County, south
to what is now approximately the northern boundary
of San Francisco International Airport in San Mateo
County, northeast to a line between Point San Pablo
and Pinole Point in Contra Costa County, and south-
east to Roberts Landing at the southern boundary of
San Leandro., (See Figure 7)

The area that the 1870 statute authorized the Board
of Tideland Commissioners to sell was vast, but the
Board operated in the same manner as it had under
the 1868 statute when the area it was to sell was
relatively small and urbanized. Thus many of the
lots the Board subdivided and sold after 1870 were
quite small, and its instruments of title were
called deeds. In comparison, swamp and overflowed
and tidelands sold by other agencies of State gov-
ernmment were divided into much larger parcels, and
conveyed by instruments of title called patents.
The contrast in ownership patterns depending on
which agency of the State made the original sale
(i.e., inside and outside the 5-miles-from-San
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FIGURE 6

PORTION OF TYPICAL MAP
OF LANDS SOLD BY BOARDS
OF TIDELAND
COMMISSIONERS. DATED
1871
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FIGURE 7

LANDS IN SAN FRANCISCO
BAY SOLD BY BOARDS OF
TIDELAND COMMISSIONERS
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PRESENT Francisco line) hgs remained striking through all
OWNERSHIP the years since, and the distinction between
PATTERNS (patented) swamp and tidelands and (Board of Tide-
lands Commissioners) deeded tide and submerged
lands may have significant legal importance,

By the time the California Constitutional Conven-
tion assembled in 1878, there was widespread con-
cern in the state over the extensive sale of lands
not only in San Francisco Bay but also in San Diego
Bay, Los Angeles' harbor area, and Humboldt Bay.
This concern was not because of a desire to con-
serve coastal estuaries, but rather because diffi-
culties in navigation and fishing were feared when
private owners controlled so much of the access to
the shore,

Therefore, Article XV, Section 2, of the California
Constitution, which became effective on January 1,
1880, provided that:

"No individual, partnership, or corporation,
claiming or possessing the frontage or tidal
lands of a harbor, bay, inlet, estuary, or
other navigable water in this State, shall be
permitted to exclude the right of way to such
water whenever it is required for any public
purpose, nor to destroy or obstruct the free
navigation of such water; and the Legislature
shall enact such laws as will give the most
liberal construction to this provision, so
that access to the navigable waters of this
State shall be always attainable for the
people thereof."

And Article XV, Section 3, provided that:

"All tidelands within two miles of any incor-
porated city, [city and county, -- added by
1962 amendment] or town in this State, and
fronting on the water of any harbor, estuary,
bay, or inlet used for the purposes of navi-
gation, shall be withheld from grant or sale
to private persons, partnerships, or
corporations."”
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PRESENT Although this language has been hailed in later
OWNERSHIP years as having largely stopped the sale of tide-
PATTERNS lands, it in fact was no more strict than statutes
previously enacted that from time to time afforded
some protection against such sales. But the Con-
stitutional limitations could not be as easily
changed as statutes, so the Constitutional pro-
vision did give some additional protection to a
small part of the remaining State-owned lands.

After 1880, some sales of tidelands beyond the two-
mile limits were made, but in 1909 the Legislature,
by general statute, stopped all tideland sales
throughout the state.

TITLE In 1850, most of San Francisco Bay was owned by
QUESTTIONS either the State of California or the Federal gov-
ernment. If, therefore, purported transfer of
title to any property from the State or Federal
govermment was invalid or defective, the property
may actually remain in State or Federal ownership,
despite title records showing private ownership.

As noted above, the transfer of Bay lands from the
State to private owners took place between 1850 and
1909, and was accomplished by a variety of statutes,
repealed statutes, "curative" laws, and administra-
tive procedures, all exceedingly complex, With
respect to the questions as to the title to any
individual parcel of land, therefore, a specific
legal study is necessary.

But all of the laws providing for the sale of Bay
lands contained limitations, and these are of
special importance in determining the validity of a
private title:

l.e No submerged lands were ever authorized fore
sale by the Surveyor General under the general
sales statutes and no tidelands were authorizede
for sale by general statute until 186l.e
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RIGHTS OF
PRIVATE OWNERS:
PUBLIC TRUST
FOR FISHING
AND NAVIGATION

Page 27

Corps of Engineers has been designated to protect
the navigable waterways of the United States from
obstruction or interference. Federal law thus pro-
vides that no obstruction may be placed in any
navigable water. without a permit from the Corps of
Engineers, This power has been used primarily to
protect navigational channels, though a recent
agreement with the U.oS. Department of the Interior
provides that the Army, in considering future per-
mit requests, will give consideration to the
effects of proposed projects on fish and wildlife,
water quality, etc,

An owner of lands in San Francisco Bay is therefore
ordinarily required to obtain a permit from the
Corps of Engineers for development of his lands.
The principal exception to this reguirement involves
lands shoreward of "harbor lines." These lines
were established by the Corps of Engineers, often
many years ago, to set aside areas for filling and
piers without further Corps permission., There are
two types of harbor lines -- pierhead and bulkhead
lines. Between a pierhead line and the shore,
piers and pilings may be placed without a Corps
permit; between a bulkhead line and the shore, fill
may be placed without a Corps permit.

2.0 Stateo

The State also has rights over Bay lands. A sec-
tion of the California Constitution (Article XV,
Sec. 2), which became effective on January 1, 1880,
provides that:

"No individual, partnership or corporation,
claiming or possessing the frontage or tidal
lands of a harbor, bay, inlet, estuary, or
other navigable water in this State, shall be
permitted to exclude the right of way to such
water whenever it is required for any public
purpose, nor to destroy or obstruct the free
navigation of such water; and the Legislature
shall enact such laws as will give the most
liberal construction to this provision, so
that access to the navigable waters of this
State shall always be attalnable for the
people thereof."
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FOR FISHING
NAVIGATTION

a.e Did the Legislature, in each statute authorizing
the sale of lands in the Bay, intend that thee
land sold under its provisions be subject toe
the trust or free of it%e

Informal Opinion of Attorney General's
Office: The intent is presumed to have
been that the lands sold remain subject to
the trust unless there is "an express or
clearly implied finding" that the lands
should properly be sold free of the trust.

State patents to tidelands by the Surveyor-
General merely passed title subject to the
public trust.

The acts granting power to the several
boards of tideland commissioners to sell
Bay lands behind a harbor line in San
Francisco and Bay lands not reserved as
canals or basins (within 5 miles of San
Francisco) were generally sufficient to
vest authority in these boards to terminate
the trust as to such Bay lands,”™

b.e If the Legislature intended to abandon thee
trust, was the statute setting forth the aban-
ment valid<®e

Informal Opinion of Attorney General's
Office: The State is empowered to termi-
nate the public interest and leave the
lands entirely under the use and control
of private parties upon a finding that

(1) disposition of the lands should bee
made for the improvement of the naviga-
tion and use of adjacent navigable waters,e

¥eIt is important to note that other lawyers do note
conclude that lands deeded by the boards of tide-
land commissioners were conveyed free of the pub-
lic trust. Their arguments are summarized in ae
recent comment, "San Francisco Bay: Regional Reg-
ulation for Its Protection and Development," Vol.e
55, University of California Law Review, pp. 769-
778 (August 1967).
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RIGHTS OF or (2) that the parcels are not needed for

PRIVATE OWNERS: commerce, navigation, or fishing and could
PUBLIC TRUST be disposed of without impairment of the
FOR FISHING public interest in the lands and waters re-
AND NAVIGATION maining.

Such a finding is conclusive upon the courts
in the absence of evidence that the abandon-
ment of the public trust will impair the
power of succeeding legislatures to protect,
improve, and develop the public interest in
commerce, navigation, and fisheries. There
appears to be no California decision in
which such finding and declaration by the
Legislature has been overturned by the
courts.

c.0 If some or all of the Bay land in private owner-
ship remains subject to the public trust foro
navigation and fishing today, what limitationso
does the trust impose on the rights of privateo
owners to fill their lands%o

Informal Opinion of Attorney General's
Office: The owner of lands subject to the
public trust may use the property as he sees
fit, subject to the power of the State to
abate (prevent or remove) any nuisance or
illegal obstruction he may create thereon,
and to reoccupy the lands in the event such
occupation becomes necessary for trust pur-
poses. Such owner may be restrained from
interfering with any existing navigational
improvement or from filling such lands, if
a properly authorized State agency deter-
mines that such filling will obstruct the
free navigation of a bay, harbor, estuary
or other navigable waterway. Whether or
not a particular filling project by the
private owner constitutes a nuisance or an
illegal obstruction depends upon the navi-
gabllity in fact of the waterway in
question, or the effect of flow therefrom
upon other navigable waterways.
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PROPOSED
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2.5 As a primary objective, the BCDC enforceable

plan should attempt to insure that alls
privately-claimed lands are conserved or devel-
oped in accordance with the plan for the entires
Bay. Some owners may, however, wish to fills
all or part of their lands, while the plan mays
specify the desirability of keeping them open
water. Alternative methods of carrying out thes
plan as it affects privately-owned lands --

such as acquisition of such lands, regulation,
etc. -- are the subject of a forthcoming BCDCs
report. But as a first step, 1t is important
that the ownership status of privately-claimed
lands be clarified, and this is particularly
important with regard to lands proposed in thes
plan for retention as open water.s

a.s Conflicting claims. The Attorney General,s
in cooperation with the State Lands Com-
mission and the agency designated to carrys
out the BCDC plan, should be asked to trys
to identify all parcels of Bay lands ins
private record title which may be subjects
to conflicting ownership claims by thes
State, and to determine by investigation,s
negotiation, and -- if necessary -- 1liti-
gation, the validity of the conflictings
claims; the Legislature should be asked tos
provide sufficient funds to support thiss
Process.s

b.s Trust questions. The BCDC or its successor
agency should take legal action to defi-
nitely answer, at the earliest possible
date, all questions concerning the effects
of the trust for commerce, navigation ands
fishing upon Bay lands validly in privates
ownership. Pending such determination, ins
any case where the owner of private landss
asserts that his property is not subject tos
the trust for commerce, navigation ands
fishing, the agency designated to carry outs
the Bay plan should determine, guided bys
legal counsel, whether or not the trusts
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SUMMARY

was terminated as to the property in ques-
tion by act of the Legislature or by action
of a public body to which the Legislature
had delegated the power to terminate,

c. Future filling. For any privately-owned
property subject to the trust for commerce,
navigation and fishing, filling should not
be allowed unless the agency designated to
carry out the Bay plan makes an express
finding that:

(1) the filling and uses proposed are
con-sistent with the trust, or

(2) the lands proposed for filling are no
longer needed for commerce, navigation,e
or fishing, and the trust may properly
be terminated,e

and stating the facts upon which such find-
ing is based.

The Bay is a single physical mechanism, in which
actions affecting one part may also affect other
parts. Yet almost one-quarter of the Bay is pri-
vately-owned and almost another quarter of the Bay
has been granted in trust to cities and counties.

If the Bay is to be conserved and developed as an
irreplaceable resource, most privately-owned land
and most grant land will have to remain open water.
First steps should be (1) clarification of disputed
titles and of any commerce, navigation and fishing
easements affecting privately-owned Bay lands and
(2)elegislative action to require that all futuree
development of grant lands be in accordance withe
the comprehensive plan for the Bay.e
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SAN FRANCISCO BAY CONSERVATION AND DEVELOPMENT COMMISSION
507 Polk St., San Francisco 94102 557-3686

Possible Bay Planning Conclusions
Based on the Report on Ownership

l.e Effective planning for San Francisco Bay must take into account the dividede
ownership of the Bay: almost one-quarter is claimed by private owners; almost one-
quarter has been granted by the State to cities and counties; about half is owned
by the State; and about 5 per cent is owned by the Federal government.

2.e The present fragmented pattern of ownership in the Bay has resulted frome
sales and grants of Bay lands by the State over a period of more than a century.
Almost all of these sales and grants were made at a time when the values of marsh-
lands and tidelands were little realized, and when filling and development appeared
to be the best use that could be made of the shallow parts of the Bay. Because of
the long role of the State government in parceling out Bay lands, the State govern-

ment has special responsibilities for providing solutions to the problems of

divided ownership.
3. As a first step in carrying out the Commission's plan, the policies pro-
posed on pp. 31-34 of the report, under the heading, "Proposed Policies for BCDC

Planning," should be followed.

Adopted by the Commission at its meeting of 4/L/68
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This is the last -~ and in many ways the most
important -- in the series of BCDC planning reports.
INTRODUCTION The 22 reports already published have shown the
values of the Bay as_a Bay, and have also shown the
importance of usIng the shoreline wisely to provide
for necessary economic growth in the Bay Area and

to provide for greatly expanded recreational
oppor-tunities.

But effective planning means more than listing goals
to be achieved, Many questions remain: What actions
will be needed to resist the inevitable pressures
for piecemeal Bay filling? How can a Bay under many
ownerships and Jjurisdictions be maintained as open
water? How can necessary parts of the shoreline be
reserved for industry? How can large parts of the
shoreline be reserved for parks -- and how can the
parks be paid for?

Without answers to questions such as these, a plan
for the Bay would have limited value -~ it could in-
spire sporadic action, but it would not be a program
for concerted, effective action. Recognizing this,
the Legislature directed the BCDC to prepare a plan
that is not merely advisory but "enforceable."

This report will discuss the money and governmental
powers needed to carry out a plan for San Francisco
Bay. The report assumes that these powers will be
exercised by a govermmental entity able to deal
effectively with the entire Bay and shoreline. As
was discussed in the BCDC report on Government,
these powers could be exercised by (15 a limited
regional govermment, or (2) a speciéi agency con-
cerned only with the Bay and shoreline. In general,
however, the same money and powers will be needed
to carry out a Bay plan regardless of which form of
govermment is chosen.,
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GOALS AND
ACTIONS
REQUIRED

The tentative conclusions already adopted by the
Commission state the principal Bay planning goals
for which funds and powers are needed beyond those
now available to the region. These can be summa-
rized under two major objectives:

Objective l: DProtect the Bay as a great natural
resource for the benefit of present
and future generations

The most important resource aspects of the Bay are:

a.e The total surface area and water volume ofe
the Bay ~-- which must be kept as large ase
possible to maintain the scenic beauty ofe
the Bay, to maintain fish and wildlife ine
the Bay, to help combat water pollution, toe
help combat air pollution throughout the Bay
Area, and to help maintain the pleasant
climate in the Bay Area.e

b.e The marshes and mudflats around the Bay --
which are necessary to maintain fish ande
wildlife in the Bay and ocean, to help com-
bat water pollution, and to help combat aire
pollution.e

c.e The fresh water aquifers beneath the Bay --
which are a vital part of the total domestice
water supply in the Bay Area and must bee
protected from salt water intrusion thate
could result from deep dredging.e

d.e The oyster shell deposits in the South Bay --
which are the raw material for much of thee
cement used in the Bay Area constructione
industry.e

Objective 2: Develop the Bay and its shoreline to
their highest potential with a mini-
mum of Bay filling

The aspects of the Bay and its shoreline of vital
importance to the economy of the Bay Area and to the
attractiveness of the Bay Area enviromment are:
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GOALS AID
ACTTIONS
REQUIRED

Maritime ports and channels -- which are nec-
essary for a sound Bay Area economy and whiche
should be developed on a regional basis toe
take full advantage of the Bay as a naturale
harbor and to minimize Bay filling.e

Industries that require water frontage ~--
which are necessary for a sound Bay Areae
economy and for which there will be insuffi-
cient shoreline if adequate steps are note
taken to protect the available supply.e

The surface transportation system -- whiche
should be developed so as to make maximum usee
of the Bay by high-speed passenger and cargo
vessels and so as to prevent unnecessary fill-
ing for roadways and Bay crossings.e

The airport system -- which should be planned
and developed on a regional basis to protect
future airport sites throughout the Bay Areae
and to prevent unnecessary Bay filling fore
airport facilities.e

Shoreline parks, fishing piers, and marinase--
which can provide Bayfront recreation at thee
center of a densely-populated area but fore
which there will be insufficient shoreline ife
adequate steps are not taken to protect thee
available supply.e

General public access to the waterfront --
which, if incorporated in virtually all water-
front developments, would open up the Bay --
the region's greatest natural resource -- fore
increased public use and enjoyment.e

Attractive appearance of the Bay -- whiche
greatly enhances the quality of life in thee
Bay Area, and which in turn helps attracte
economic growth.e
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SHORELINE
DEVELOPMENT
AFFECTS BAY
CONSERVATION

HOW BAY
FILLING
CAN BE
CONTROLLED

Conservation of the Bay and development of its
shoreline are inseparable parts of the same planning
challenge. If, for example, the limited shoreline
areas suitable for basic industry are allowed to be
used for housing, pressures will develop to provide
new industrial land by filling the Bay. Clearly,
what happens to the shoreline helps determine what
happens to the Bay.

Nevertheless, in the interest of clarity, this re-
port will deal separately with Bay conservation and
with shoreline development. First, the report will
discuss the money and powers needed to carry out
the parts of a Bay plan that relate to Bay filling
and dredging., Then the report will discuss the
money and powers needed to carry out the parts of a
Bay plan that relate to shoreline development.

As previous BCDC reports have noted, much of the Bay
is shallow and relatively easy to fill. About 22
per cent of the Bay is privately owned (this in-
cludes many of the most shallow areas) and about 23
per cent has been granted to cities and counties.
Pressures for Bay filling to create new, flat land
close to the centers of population will grow as the
population of the Bay Area continues to grow.

Some filling for purposes that provide substantial
public benefits will undoubtedly be included in the
BCDC plan. But pressures for additional filling
will still exist. Cities, counties and other public
agencies may wish to fill their lands to enlarge a
property tax base or to provide new land for devel-
opments important to them. And the holders of
privately-owned lands in the Bay may want to fill
because of the many profitable uses that can be made
of new land created through filling.

1. Legal Basis of Present Fill Controlse

The controls on Bay filling and dredging now exer-
cised by the BCDC are temporary; they cannot be
extended indefinitely.
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HOW BAY
FILLING
CAN BE
CONTROLLED

The controls -- requiring that anyone who wishes to
£ill or dredge in the Bay must first obtain a permit
from the BCDC ~-- were established by the Legislature to
protect the Bay while the BCDC is preparing its plan.
Without such controls, piecemeal Bay filling could have
rendered the plan useless before it had even been
completed. The courts have frequently up-held the
rights of government to prohibit develop-ment of lands
for a reasonable period of time while

a plan is belng prepared.

But the present BCDC powers will ultimately expire.

What can then be done to control Bay filling in ac-

cordance with the rights and needs of the public and
in fairness to the owners of lands in the Bay?

2.e Future Fill Controls: Shared Jurisdiction

If the BCDC plan is to be carried out effectively,
the principle of shared jurisdiction over the Bay
should be continued. This principle, involving the
cooperative management of the Bay by local govern-
ment, has worked successfully during the lifetime of
the BCDC.

Applying this principle, any public agency or pri-vate
developer wishing in the future to place fill,pilings,
or any other structures in the Bay, or todredge in the
Bay, would be required to obtain apermit from the
governmental agency designated to carry out the BCDC
plan.

This agency would have, just as BCDC has, consider-
able jurisdiction over the Bay, but it would
never-theless share Jjurisdiction, Jjust as BCDC does,
with local governments and with other agencies such as
the State Lands Commission, the Regional Water Quality
Control Board, and the Army Corps of Engineers.

As an example of the way shared jurisdiction would
work in practice, an applicant -- either a govern-
mental agency or a private developer -- would first
submit his fill or dredging proposal to the city or
county having local control over the area in which
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the work is proposed. The agency carrying out the
BCDC plan would not act on the proposal until it had
received the views and recommendations of the local
government, just as is now the case with BCDC oper-
ations under the McAteer-Petris Act. (The only
exception would be failure of the local govermment
to provide its comments within a reasonable period
of time.)

The principal basis for the Bay agency's determining
whether to grant or deny an application would be the
extent to which the work proposed complies -- or
fails to comply -- with the Bay plan. (As under the
present BCDC law, public hearings should be required
on permit applications, except that provision should
be made for administrative approval of applications
for emergency work or for minor repairs or improve-
ments. )

For example, if the Bay plan proposes filling for
industrial expansion in a certain area, then pre-
sumably an application for industrial fill in this
area would be approved, if the application met the
other standards of the Bay plan. Even in such cases,
however, a permit should still be required; control
over filling should not be delegated to other gov-
ernmental agencies.,

This is necessary to prevent confusion and disputes
over filling, Why? Because the Bay plan can rarely
be specific; the plan will state, for example, that
some filling for industrial expansion in a certain
area would provide substantial public benefits --
but in few if any cases will the plan be able to
specify precisely how many acres should be filled,
or how the fill should be designed. Thus, careful
review of each fill proposal is necessary. If the
agency carrying out the Bay plan is to be truly
responsible for the welfare of the Bay and shoreline
as a whole, it must be responsible for approval or
denial of all fill and dredging applications.
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HOW BAY
FILLING
CAN BE
CONTROLLED

In short, therefore, under Alternative 3, the
agency carrying out the BCDC plan would be re-
quired to make one of two specific findings
before approving a fill application:

a.e The proposed filling is in accordance withe
the BCDC plan and should therefore be per-
mitted, ore

b.e The proposed filling is not in accordancee
with the BCDC plan, but provides only fore
the amount of filling necessary to enablee
the property owner to receive some economice
return and should therefore be permitted.e

Fill applications would be denied if they did not
meet either of these two criteria.

Alternative 3 would leave much discretion to the
agency carrying out the plan for the Bay, but

this seems necessary because of the complexity of
the problems involved with each application. Be-
cause of the necessity for dealing with each appli-
cation separately, the success of the Bay plan
would depend in large measure on the caliber of

the agency that administers it. The Bay agency
should thus be designed to attract highly-qualified
persons.

An important check on the discretionary power
given to the Bay agency would be the right of any
citizen, local government, or State agency to
appeal to the courts any permit action that was
believed to violate the Bay plan and its statutory
criteria,

Possible Arguments for Alternative 3: This alter-

native 1s a compromise between the desires of the
public to prevent fill and of the tideland owners
to make a profit from fill. It is also a compro-
mise between total fill prevention (by regulation
in Alternative 1 or purchase in Alternative 2)
and unrestricted filling.
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Possible Arguments against Alternative 3: ‘It

would allow some filling that does not provide
substantial public benefits and which, therefore,
from the public point of view, should not be
allowed. On the qther hand, from the point of
view of the land owner, it might reduce the
profit he expected to receive from filling.

l.e The Bay, Shoreline, and Inland Arease

Planning for the Bay involves proposals to meet
two principal objectives: (1) to conserve the
Bay as a natural resource and (2) to develop the
Bay and shoreline to their highest potential.
Necessary economic development -- when coupled
with necessary Bay conservation -- requires that
an adequate amount of land on the shores of the
Bay be provided for industries that must have
water frontage, and for ports. Interesting,
attractive shoreline development and maximum
public access to the Bay for recreation and
enjoyment are also important in making the Bay
Area a more attractive place to live. (Of course,
this in turn helps attract new industry.)

The total amount of shoreline is relatively fixed,
and optimum economic development thus requires

that sufficient shoreline areas be reserved to

meet the long-range needs of each use. Failure

to reserve the needed lands will result in either
(1l)ereduction in the amount of waterfront industry,e
ports, airport facilities, or waterfront recreatione
that the Bay Area can eventually accommodate, withe
resulting damage to the overall economy, or (2)e
pressure to fill the Bay to provide the needede
land.e

Because economic pressures generally seem to pre-
vail over park and conservation needs, more filling
of the Bay appears to be the likely consequence

if lands needed for water-related industry, ports,
and airports are not reserved in advance. For
example, failure to reserve adequate inland space
for airports will virtually insure more Bay fills
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the total cost of developing shoreline parks,
marinas, fishing piers, and beaches. The cost

of shoreline land varies widely and the cost of
developing a variety of recreation facilities
over a period of time cannot be accurately pre-
dicted. One current guide has been provided by
the Army Corps of Engineers, which estimates that
when the population of the Bay Area reaches 10
million, the region as a whole will need more
than 100,000 acres of recreational land at an
estimated cost of about $1 billion dollars.

The Corps also estimates that the cost of needed
recreational facilities will equal the cost of
the land. All of this recreational land will not
be provided on the shores of the Bay, of course,
but a large amount of it should be located on the
waterfront.

Private investment in Bay and shoreline
recreation -- such as pleasure boat service,
boatels, and restaurants -- should be encouraged
wherever possible.

Recreational facilities can often be provided as
by-products of other public projects. For
example, necessary investment in flood control
projects can often be used to provide improved
recreational opportunities -- as in the "Three
Finger Lakes" proposal in Palo Alto, Sunnyvale,
and Mountain View, and the Alameda Creek-Coyote
Hills Aquatic Park in southern Alameda County.

Under shared jurisdiction, some of the necessary
money for shoreline recreational development
would be provided by local governments., One
desirable step to increase the amount of money
available to local governments for recreational
projects would be to relieve their reliance upon
the heavily overburdened property tax. This
could be done by (l) shifting major industrial
and coumercial properties to a regional tax roll,
with the proceeds to be distributed to local
governments on an equitable basis, or (2)
developing new region-wide taxes to relieve
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In any c a s e , the extent of any fiscal
bur-dens caused by special tax treatment of
open space lands can be determined only on
a case-by-case basis. In some cases, the
effects might be slight, because preserva-
tion of open space in a community may add
to the assessed value of nearby land that
is already developed or is scheduled to be
developed for urban uses. In other cases,
however, the effects may be substantial so
that alternate sources of tax revenues
would be needed to finance local govern-
mental services at the desired level.

Clearly, the heavy dependence of local
governments on the property tax limits the
use of tax policy as a method of protecting
open space. This problem can best be re-
solved by substantially reducing the depen-
dence of local governments on the property
tax.

This is not, of course, an exhaustive 1list of possi-
bilities, but rather an indication of some of the
methods of holding open space and potential park
lands in the face of increasing pressures for urban
development.

Salt Ponds: The salt ponds of the Leslie Salt Co.,
totaling some 36,000 acres in the South Bay and some
10,000 acres in the North Bay, represent a special
shoreline use. The future of the salt ponds is a
matter of considerable concern. While Leslie has
said it has no specific long-range plans for its
holdings, urban development of some or all of the
ponds is likely to receive increasing consideration.
Already, ponds totaling some 4,200 acres have been
removed from salt production and are now being con-
verted into the Redwood Shores community, which will
ultimately house some 60,000 persons.

What is the regional interest in the salt ponds?
First, the ponds represent an economically important
and productive use of the waters of the Bay (for
extracting salt) and the salt is an important raw
material for the Bay Area chemical industry.
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Second, the ponds provide some of the open space
character of the Bay. Third, the shallow ponds are
used as habitat by shorebirds. And fourth, the
ponds provide an extensive area of water surface
that helps to combat smog and maintain the climate
in the Bay Areaj filling the ponds (i.e., turning
a water surface into a land surface, and then
developing the land into housing, factories, roads,
etc.) would tend to increase the amount of smog
and also tend to raise summertime temperatures in
parts of the Bay Area.

Thus, although the salt ponds are diked off from
the tides of the Bay and therefore are not under
the permit Jurisdiction of the BCDC, the ponds are
of major importance in any plan for the Bay.

The primary regional goal should be maintenance of
the ponds in salt production. To do this, some
form of special tax treatment may be needed so that
rising property taxes are not allowed to force
conversion of the ponds to urban development,
Furthermore, this means that the integrity of the
salt production system must be respected; Leslie
cannot be asked to surrender its ponds at random
for various purposes, because this would jeopardize
the production system (in which brine is pumped
from one pond to another during the salt-production
cycle, with the ponds functioning in clusters of
4L-5,000 acres).e

Maintaining the salt ponds need not prevent greater
public access to the South Bay. Park and marina
development can be planned for sloughs in the South
Bay, and, as has been demonstrated by the plans for
the Alameda Creek~Coyote Hills Park in southern
Alameda County, major recreational development can
be achieved without seriously Jeopardizing the salt
ponds.

If, despite favorable tax treatment, Leslie desires
in the future to withdraw any of its ponds from
salt production, then full consideration should be
given to opening up some or all of the Leslie
dikes. This would represent the last substantial
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opportunity for man to enlarge -- rather than
shrink -- the Bay. Opening the Leslie dikes might
require some construction of new dikes on the
landward side of the ponds if the present dikes
have been serving to protect an inland area in
addition to salt ponds.

Public purchase of the salt ponds for this purpose
might be expensive, but one possible source of
funds would be the fill charge discussed elsewhere
in this report. Moreover, the possibility of con-
verting salt ponds to urban uses could be avoided
through public purchase soon of "development
rights'" -- the rights to use the ponds for any-
thing but salt production. (Thus, as noted above,
the agency designated to carry out the Bay plan
should have the power to purchase development
rights or possibly to condemn them.) If the
public acquired these rights, Leslie would retain
ownership of the ponds, and would retain unlimited
rights to continue using them for salt production;
Leslie would have given up only the possibility of
filling the ponds for urban development.

Other Shoreline Uses: Uses of particular regional

importance, i.e., ports, airports, waterfront
industry or recreation, will not require the entire
shoreline., But clearly there is a general regional
interest in having the remainder of the shoreline
limited to purposes that make a positive use of the
Bay, and do not in any way adversely affect it.

It is proposed that the Bay plan limit uses of the
shore to those meeting this criterion. Such uses
include residential development, recreation making
no use of the Bay, and special commercial, educa-
tional and cultural facilities and industrial parks
(all of which can be made more enjoyable to the
user by incorporation of the waterfront asset into
the site design), plus sand and shell processing,
and certain public utility installations (e.g.,

AM radio stations, sewage treatment plants, etc.).
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HOW THE Activities that do not make positive use of the Bay

SHORELINE or that would adversely affect it would be specifi-
(AND THE BAY) cally prohibited. Such uses include refuse dis-
CAN BE posal or dredged spoils disposal (unless part of an
DEVELOPED approved shoreline development project), disposal
TO THEIR of untreated wastes, and industrial uses that make
HIGHEST no use of the waterfront, e.g., junk yards and
POTENTTAL industries located on the waterfront simply to

obtain low rent.

Existing shoreline uses that meet the criterion
would be accepted by the Bay plan (e.g., housing on
Tiburon Peninsula). Those that do not meet the
criterion would generally be proposed to be phased
out over time and replaced by more appropriate
activities,

L4 .o Appearance and Accesso

Two aspects of all shoreline development directly
affect the economy of the Bay Area and the attrac-
tiveness of the Bay Area environment. These are
the design of each development and the incorpora-
tion in each, to the maximum extent feasible, of
some kind of public access to the Bay.

Attractive appearance. Attractive development,
particularly on a large scale, generates signifi-
cant economic return. This is amply indicated by
the large tourist and convention income derived in
part from the attractiveness of the Bay Area today.
A regional design review system is desirable to
evaluate all developments that affect the appear-
ance of the Bay and shoreline. The BCDC report on
Appearance and Design suggests that the agency
designated to carry out the Bay plan establish a
Design Review Board composed of design professionals.
The Board could refine the design criteria proposed
in the plan for the Bay and publish them in a form
usable by developers and local governments.

Under the shared jurisdiction principle, design
control should remain with local government. But
all proposed development should be required to be
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submitted to the Regional Review Board for com-
ments that might serve to improve the overall
quality of design.

General public access to the waterfront. In addi-

tion to the waterfront access that can be provided
in public parks, marinas, and fishing piers,
openings to the Bay should be provided wherever
feasible in all waterfront developments. The goal
should be making as much of the shoreline as pos-
sible accessible to the public; access to the Bay
should thus be included in residential and indus-
trial sites, and in port and airport areas to the
extent that it can be safely provided.

The agency designated to carry out the Bay plan
should model regulations involving waterfront
zoning, subdivisions, tax arrangements, etc.,, so
as to encourage the maximum amount of public
access to the Bay.

Under the principle of shared jurisdiction, local
governments would adopt and administer the access
requirements. If this proved insufficient, how-
ever, the agency carrying out the plan should be
empowered to enforce the public access provisions.

These provisions would generally suffice to insure
public access in new Bayfront developments. But
increased access should also be provided wherever
feasible in existing developments, for example,
through purchase of vacant lots; the agency desig-
nated to carry out the Bay plan may therefore need
sufficient powers and funds to provide for such
access points to supplement the efforts of cities
and counties.

5.0 Extent of Bay Agency Jurisdiction on the Shoreo

If the Bay and its shoreline are to be developed
to their highest potential, and if pressures for
filling are to be minimized, then the agency carry-
ing out the Bay plan will need the kinds of Jjuris-
diction over the waterfront that have been
described in the preceding sections.
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If the alternative of varying width is chosen,
the boundaries should be fixed as of a specific
date, perhaps September 17, 1965 (the date on
which the BCDC came into existence), or perhaps
April 19, 1968 (the publication date of this
report). In this way, the band of shared juris-
diction would be established without regard to
future sales or subdivision of property within
the band, and both buyers and sellers of property
would be aware of whether their lands were in-
cluded or excluded. A map showing boundary lines
could be prepared from the records of county
assessors; no surveys would be needed.

Within the shoreline band, the Bay agency would
help insure provision of public access to the
Bay, would work to insure attractive shoreline
development, and, of perhaps greatest importance,
would insure use of the shoreline by activities
that make a positive use of the Bay and do not in
any way adversely affect it.

Shared Jjurisdiction within the shoreline band as
described above would not, however, guarantee an
adequate supply of land for specific purposes
that are of regional importance and that require
access to the Bay. These include waterfront
industry, ports, airports, and waterfront recrea-
tion. Therefore, as indicated on preceding pages,
the shoreline band should extend sufficiently far
inland to encompass all areas planned for these
specific uses, which are directly related to the
Bay. The extent of jurisdiction in these areas
would have to be mapped in detail.

It is important to emphasize that within the
shoreline area of shared Jurisdiction, the agency
carrying out the Bay plan would have a limited
role: 1t would determine only general character
and development standards and local governments
could continue to exercise all their present
powers within regional guidelines.
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AMOUNT
OF MONEY
NEEDED

(which has averaged about $225,000 per year)
because the BCDC budget has not included funds
for engineering inspection of fill projects,

for negotiation and other legal steps to acquire
Bay lands for public ownership, or for extensive
assistance to cities, counties, and other govern-
mental bodies with regard to detailed planning

of specific shoreline areas.

Some of the expenses of the new agency will be
offset, however, by the fees for permit appli-
cants that are proposed to cover the costs of
permit processing (as discussed on p. 7). No
processing fees are now required of applicants
for BCDC permits.

3. Sources of Administrative Funds

The general costs of the Bay agency could be
financed from a number of sources. The sources
would vary depending on whether the Bay agency
were a special Bay agency or part of a limited
regional government.

A special Bay agency, if it were a State agency,
would presumably receive State appropriations
annually. If it were an independent special
district like the Bay Area Air Pollution Control
District, it could be empowered to levy a small
property tax. If, on the other hand, the Bay
agency were part of a limited regional govern-
ment, it would receive at least most of its sup-
port from the regional government. A broader
range of taxes might be available to a limited
Bay Area regional government than to a separate
Bay district, because a multipurpose government
would have more chance of obtaining political
approval of new kinds of taxes, and because

some taxes would return more revenues than
needed for a Bay agency's operating budget.
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SAN FRANCISCO BAY CONSERVATION AND DEVELOPMENT COMMISSION
507 Polk St., San Francisco 94102 557-3686

Possible Bay PlanniggkConclusions
Based on the Regort on Powers

1, The principal objectives of the BCDC plan --to safeguard San Francisco Bay
as a Bay and to enhance development of the Bay and shoreline to their highest

potential --can be achieved orly if the agency designated to carry out the planisgiven
adequate funds and adequate powers.

2. The powers needed to carry out a Bay plan with regard to the Bay are as
follows: h

a. Permit. The agency designated to carry out the Bay plan should be em-
Eowered to grant or deny permits for all filling or dredging in the Bay.
ny public agency or any owner of private lands wishing to fill or dredgea
in the Bay should be required to first obtain a permit.a

b, Permit procedures, Permit procedures are based on the following find-
ings and assumptions:a

(1) The primary objectives of the Bay plan are to develop the Bay anda
its shoreline to provide maximum public benefits with a wminimum ofa
Bay filling, and to protect the Bay as a great natural resource fora
the benefit of present and future generations.a

(2) The Bay plan will have as its foundation a statement of policies toa
guide future conservation and development of the Bay and shoreline.a
These policies will include the following:a

(a) Bay and shoreline development should be directly related to usesa
of the Bay as a Bay. The Bay should no longer be treated asa
ordinary real estate, but should be regarded as the single mosta
valuable natural asset of the Bay region.a

(b)§gm§ Bay filling may be Jjustified for purposes providing sub-
stantial public benefits that are directly related to the Bay ifa
these same benefits could not be achieved equally well in aa
necarby location without fill, These purposes are: (1) providing
adequate port terminals to enable the Bay to continue as one ofa
the world's great harbors; (2) providing adequate land fora
industry that requires access to deep-water shipping; (3) pro-
viding for expanded airport facilities, if regional airporta
studies demonstrate that there are no feasible sites for airport
expansion away from the Bay; and (4) providing greatly expandeda

public access to the Bay and public recreational areas along thea
shoreline.a

(c)Minor amounts of filling may be permitted i1f necessary (1) to
improve the attractiveness of shoreline developments, (2) toa
make possible additional public access to the Bay, or (3) to makea

possible additional recreational use of the waterfront, if these
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improvements to shorecline developments could not be achieved
without filling.

(d) Bay filling should clearly be limited to these purposes, however,
because Bay fillingoof any sort is harmful to the Bay,oand thusto
present and future residents of the Bay Area, Bay filling
threatens toodestroy the habitat of fish and wildlife, threatens
to destroy theoscenic beauty of the Bay, threatens tooincrease
water pollution, and threatens to increase air pollution.o

(e) For purposes of sound Bay and shoreline planning, all Bay and
shoreline holdings inoa single ownership should be consideredas a
unit, (This is common in local government, where planning
and zoning laws provide for planned unit developments that can
cover large areas in a single ownership.)o

(3) The policies that are the foundation of the Bay plan will probably
be changed infrequently, if at all, Provision should be made for
amending the policies, but only after public hearings and only on the
basis of new information that justifies change. Application and
interpretation of the policies as they would affect particular Bay and
shoreline areas may be expected to shift somewhat as times change,
however, and this would be reflected in the plan maps.

(4) All of the Bay lands and shoreline areas planned for recreational use,

i.e., as parks or marinas, should be bought by the public., While
precise estimates are not now available, it appears that purchasing

these lands would cost many millions of dollars., It is reasonable to
expect that some, but not all, of these lands will be bought by cities,
counties, and other units of local govermment. If the public were to
purchase all the rewmaining Bay lands that are now in private ownership,
the cost could be as great as $285 million or more, A program of
public purchases of this magnitude does not appear to bewithin the
realm of economic possibility.

Permit procedures would operate as follows:

(1) An ovmer wishing to fill would apply for a permit in the manner
described in the Summary report. As part of his application, the
ovmer must show that:o

(a) He had a valid title to the property proposed for filling.

(b) Either the public trust for commerce, navigation, and fishing
did not apply to the property, or the filling would be consistent

ith the trust, (In Some ¢ “th blic trust 14
HER RS, S Y ol iy e w95 g public trust wou

(c) The proposed filling was clearly in accordance with the Bay plan
policies, i.e., (1) as to use, and (2) safety, appearance, public
access, and fill charge as described on pp. 7-10 of the Summary
report,o

(2) Each application for a fill permit would be reviewed by the agency
designated to carry out the Bay plan. If the proposal were found to
be in accordance with the Bay plan policies (i.e., if it were found to
provide substantial public benefits as defined in the Bay plan
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policies and to meet the standards of safety, appearance, public
access and fill charge), a fill permit would be issued.

(3) If the proposal were found not to be in accordance with the Bay plan
policies, a fill permit would not be issued. In such cases, an
ovner might be able to change his proposal to conform to the Bay
plan policies, and could then reapply.

3.c The powers needed to carry out a Bay plan with regard to the shoreline arec
those described on pp. 26-41 of the Summary report. These are as follows:

a.c Priority shoreline uses, The agency designated to carry out the Bay planc
shall have the power to designate, reserve, and, where necessary,

establish development standards for, shoreline areas required for priorityc
uses,c

(1)cPriority shoreline uses (not necessarily in order of priority) are:c

(a) Waterfront industry

(b)cPortsc

(¢) Airports

(d)cShoreline recreation -- parks, marinas, piers, etc.c
(e)cSalt pondsc

(2)cThis power is necessary because the total amount of shoreline isc
relatively fixed, and optimum development requires that sufficientc
shoreline area be reserved to meet the long-range needs of eachc
priority use. Fallure to reserve the needed shoreline land will re-
sult in either (a) reduction in the amount of waterfront industry,
ports, airport facilities, or waterfront recreation that the Bay
Area can eventually accommodate, with resulting demage to the region':c
economy, or (b) pressure to fill the Bay to provide more land forc
these priority uses.c

(3)cThe areas reserved for these priority shoreline uses should extendc
sufficiently far inland to encompass the entire areas plamnned forc
each use (all the uses are, of course, directly related to the Bay).c

(4) Local govermments should continue to control shoreline developmentc
as at present, subject only to the requirement that the development
be in accordance with the Bay plan's designation of the general usec
and development standards for the area.c

b.c General shoreline improvement, The agency designated to carry out thec
Bay plan should have the power to insure that all of the Bay shorelinec
not needed for priority uses is maintained or developed in ways thatc
make g positive use of the Bay and do not affect it adversely.c

(1)cPlans for all proposed shoreline developments should be submitted toc
a regional Design Review Board for comments that might serve to im-
prove the overall quality of design.c
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(2)nAs rmuch of the shoreline as feasible should be made accessible ton
the public, Access to the Bay should thus be included in as many
shoreline developments as possible, including residential andn
industrial sites wherever feasible, and in port and airport areas ton
the extent that it can be provided safely.n

(3)nThe area of concern for general shoreline improvement should extendn
inland from the shoreline a varying distance, encompassing eachn
parcel of land on the shoreline and also contiguous inland parcelsn
in the same ownership and use, or 100 feet, whichever is greater.n

¢.n Inland advisory role. The agency designated to carry out the Bay plann
should have the power to advise on those measures, such as reserving
inland industrial sites and developing new or expanded inland airports,
that could relieve pressures for Bay fill. In addition, it should haven
the power to advise on steps necessary to preserve and enhance scenicn
views of the Bay from public roads and vista points.n

Adopted by the Commission at its meeting of 5/17/68
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San Francisco Bay is a single, indivisible body of
water. But existing governments in the Bay Area
have, in the past, used the parts of the Bay under
their control as each thought best. Much of the

Bay was thus filled or diked off, and 1little thought
was given to the effects of this piecemeal filling
on the Bay as a whole.

As the population of the Bay Area grows, and as
pressures mount for competing and conflicting uses of
the Bay, an effective governmental agency is needed
to carry out a plan that will provide for the wise
use of the Bay in the best interests of the region as
a whole,

The California ILegislature, in creating the BCDC, has
required it to recommend "the appropriate agency to
maintain and carry out” its plan for the Bay.

Past experience has demonstrated that fragmented con-
trol by many individual governments is ineffective.
And complete control by State or Federal governments
would not be acceptable to the residents of the Bay
Area. So a regional agency appears to be necessary;
but what kind of agency?

A special district could be created for the Bay,
perhaps along the lines of the Bay Area Air Pollution
Control District or the Bay Area Rapid Transit
District.

Such a district could be created easily by the Legis-
lature. The district would cause minimum disturbance
to existing units of government. It could focus
attention on the Bay, and this concern for the Bay
would not be diluted by concern with other regional
problems,

But such a district would have problems common to all
special-purpose govermmental agencies: It would be
difficult to create a governing body truly responsible
to the regional public., It would be difficult to

give the district adequate financial powers, particu-
larly if it had to depend on the property tax. And
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such a district would continue the proliferation of governmental
agencies in the Bay Area, bringing further fragmentation of
public authority and increasing an unnecessary competition
among governments for funds and power?.

Alternatively, a multi-purpose governmental agency could be
created that would have responsibility not only for carrying out
Bay plans, but also for solving other regional problems, such as
solid waste disposal, acquisition and operation of regional parks
and open space, control of air and water pollution, and meeting
area-wide transportation needs.

A comprehensive agency could weigh the various needs of
the region, allocating priorities to the regional programs of
the greatest importance and striving for a balance among
them. Because most problems affecting the Bay do not stop
at the water's edge (e.g., ports, airports, freeway routes,
industrial sites), a multipurpose agency could do a better
job of coordinating and accommodating competing uses. A
comprehensive agency in place of many competing special
districts would have higher political” visibility” --i.e., as a
major governmental agency, there would be greater voter
interest in election campaigns or policy proposals
concerning it. But such an agency would be more difficult to
create than a single-purpose district because it would incur
resistance from agencies or units of government that might
be modified or absorbed into the comprehensive agency.
(However, existing regional districts created by-the State
Legislature could be combined by the Legislature; and none
of the functions of cities and counties would need to be
affected except those that were determined to be of
regional importance.) Another obstacle is that
comprehensive regional agencies are still relatively new in
the United States, and therefore feared in some quarters
because they are too little understood.

1 As used in this report, “the Bay Area” means the nine counties bordering the Bay,
because any agency formed to carry out plans for the Bay must include all of them.
However, suggestions have been made by others that the geographic area included
be either smaller or larger.
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Either a single- or multi-purpose approach would be

adequate for the purpose of carrying out a plan for

the Bay. To be effective, either one would need the
following powers as a minimum:

l.e Planning - authority to continue the research ande
planning necessary for informed decision-making.e

2.e Regulation - continuation of the present power toe
grant or withhold permits for Bay fill and, ine
addition, some authority to require that landse
adjoining the Bay be used for purposes compatible
with the overall Bay plan.e

3.e Acquisition and eminent domain - authority to buy
lands where public ownership is necessary toe
carry out the plan, and to acquire such landse
through condemnation if necessary.e

L, Development - authority to provide, eithere
directly or by arrangement with another govern-
mental agency, such public facilities as beaches.,e
marinas, and other waterfront developments, thate
may be required to carry out the plan for the Bay
but may not logically be the responsibility ofe
another agency.e

5. Financing - ability to raise enough money toe
carry out the above activities.e

Clearly, these powers could be exercised by a single-
purpose Bay district. And it may be, even if a more
comprehensive governmental agency were to be created,
that a single-purpose district will prove to be an
essential temporary expedient until the comprehensive
agency comes into existence. The governing body of
such a single-purpose district could be like the cur-
rent Bay Commission, consisting of appointees from
cities, counties, State agencies, and the public, or
the governing body could be chosen by direct election.

Many of the decisions that affect the Bay are now
being made by a wide variety of local and State
agencies that build bridges, freeways, ports, air-
ports, sewage treatment plants, etc. A multi-purpose
government that embraces all or a substantial share
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of such development activities probably would be
desirable, to obtain the best use of limited natural
resources and funds (this is the reason for the Fed-
eral requirement that an increasingly wide variety of
Federal grants be reviewed by a single regional

agency).

The continuation of a wide variety of "independent"
agencies would also be confusing to both voters and
policy-makers., The multitude of independent policies
and programs would be extremely difficult to coordi-
nate successfully., Therefore, a comprehensive multi-
purpose agency should be an early objective for the
good of the Bay and the Bay region.

A satisfactory comprehensive agency is more difficult
to construct that a single-purpose agency, because so
many more factors are involved. The following are
basic objectives for either a single-purpose or a
multi-purpose agency:

l.e Limited Govermment - a regional agency shoulde
deal only with problems requiring area-widee
solutions. Local governments should continue toe
control local matters.e

2. Responsive Governing Body - a regional agency
should have a governing body that is responsivee
to the regional interests and needs of the Bay
Area public,e

3.e Effective Leadership and Performance - a regionale
agency should be organized in a manner that en-
courages effective leadership and performance.
This requires that the agency have (1) a governing
body that can attract highly qualified memberse
and can operate efficiently, (2) a strong chiefe
executive, and (3) an efficient staff.e

L, Sufficient Money and Powers - a regional agency
should be granted enough, but no more than enough,e
money and powers to do the jobs assigned to it.e
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Dade County experiences relevant to the Bay Area
include: (1) cities can delegate some powers to a
regional agency and still retain many others; (2)
direct election of a regional governing body is work-
able; (3) effective leadership for a regional
govern-ment suggests that the chief executive should
be elected by and be responsible to the voters of the
entire region; and (4) a new govermment should have
some protection from excessively-debilitating legal
harassment, at least during its initial period of
operation,

3.e Federation

In federation, local governments are linked in an
overall govermment, roughly comparable to the United
States government and its federal system of states.
Powers are allocated between the regional and the
local levels of government., The members of the
regional governing body are chosen from local areas
(not necessarily cities). Federation plans have been
considered in many areas of the United States --
in-cluding a plan to link San Francisco and San Mateo
counties in the late 1920's. However, two legal
obstacles have generally been fatal: (1) necessary
amendments of a state constitution could not be
ob-tained, and (2) often a majority vote of approval
in each city was required and could not be obtained.

The major North American example of metropolitan
fed-eration is Toronto, Canada, established in 1953.
The Toronto federation was recommended by a provincial
(state) commission and enacted by the Provincial
Legislature without local referendum, but after
ex-tensive local hearings. The new government
embraced all 13 cities in the metropolitan area and
was assigned those functions judged to be essential for
the entire area; the central city of Toronto and its1?2
suburbs continued to deal with matters not dele-gated
to the metropolitan govermment. FEach city was
represented in the metropolitan governing body. In
response to demonstrated needs, the powers of the
metropolitan government were increased in 1957. 1In
1967 several of the member municipalities were
con-solidated, and the metropolitan governing body was
reapportioned to conform closely to changed population
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distribution. The governing council was enlarged
from 24 to 32 members. The powerful executive com-
mittee -- which was enlarged from 7 to 11 members --
prepares the annual budget, awards all contracts,
nominates department heads and initiates policy. A
two-thirds vote of the whole council is needed to
overrule the executive committee.

Toronto experiences of relevance to the Bay Area are:
(1)emetropolitan reform can be accomplished through
federation by direct action of the provincial (state)
legislature without a popular referendum; (2) ae
strong executive committee is essential if the govern-
ing body is so constituted as to be unwieldy; (3)
periodic review of the organization plus the abilitye
to reorganize it in the light of changing circum-
stances are necessary to keep the regional governmente
up-to-date; and (4) local functions can be sorted oute
from areawide responsibilities, enabling local gov-
ernments to continue providing those services beste
dealt with at their level.e

4, Regional Special-Purpose Districtse

Regional special-purpose districts, sometimes called
"commissions" and "authorities," are common in metro-
politan areas throughout the United States. They
operate ports, airports, sewage disposal facilities,
mass transit, regional parks, public housing, water
supply systems, bridges, and engage in many other
activities., Two Bay Area examples are the air pollu-
tion control and rapid transit districts. The reason
for the popularity of special districts has already
been described: they are the easiest to create and
the type of regional agency least resisted by existing
units of government., In most instances, members of a
district's governing board are selected by appointment
rather than through direct election by the voters.

The appointment method has been criticized because
powerful districts so constituted may be insuffic-
iently accountable to the public,

Of obvious relevance to the Bay Area 1s the demon-
strated fact that regional special-purpose districts
have proven to be the "easiest" solution to various
Bay Area problems (though not every attempt to create
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bodies are neither coordinated nor effectively ac-
countable to the metropolitan public,

5. Councils of Governmentse

Metropolitan or regional "councils of governments"
are associations of existing city and county govern-
ments. Unlike the preceding alternatives, a council
of govermments (COG) has no power, providing only for
voluntary cooperation of its member cities and
counties. A COG is a "continuing forum" for the dis-
cussion of regional problems, and thus has no
authority to enforce its decisions.

Although the COG approach attempts to build on the
existing situation without disturbing the legal
status of cities and counties, until recently it has
been slow to catch hold in the United States. The
Association of Bay Area Governments (ABAG), formed in
1961, was one of the first. By 1964, only nine met-
ropolitan areas had COGs. Now, however, the COG idea
is being widely adopted because new federal legis-
lation requires some such regional organization to
screen g wide variety of applications for federal
grants and loamns throughout the region, thus using
"local" regional agencies, instead of state or fed-
eral bureaus, to coordinate the flow of grants in the
hope of preventing duplication and waste.

a district has been successful). Formation of dis-
tricts by the State Legislature, without a popular
referendum, eases their birth, but a basic problem
remains, because the several district governing

The governing bodies of councils of governments are
usually composed of city councilmen and county super-
visors., Each city and county, regardless of size,
has one vote., Because the COG governing body is
often large, a small executive committee has proven
necessary to propose policy and to perform the review
functions required under the federal legislation.

One criticism of councilmen and supervisor "repre-
sentatives" is that they often tend to reflect and
defend their individual local interests. On the
other hand, exposure to regional problems tends to
help broaden their understanding of such problems,
even though their primary loyalty and responsibility
is to their home cities and counties.
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The workings of the Tahoe Regional Planning Agency
will be watched with great interest in the Bay Area,
since the Agency was formed specifically to regulate
man's use of an irreplaceable resource similar to the
Bay. The initial experiences of the Agency in at-
tempting to coordinate development throughout the
Tahoe region may be particularly relevant to the Bay
Area, which must deal with many of the same kinds of
problems. At the same time, however, there are a
number of complex problems involved in determining
the future of the Bay that do not exist with regard
to Lake Tahoe -- use of the Bay as a world port, for
example, or alrport expansion into the Bay -- so that
the concept of the Tahoe Regional Planning Agency
might not be precisely applicable to the Bay.

l.e Study Commission Reports on Bay Govermmente

Three of the current regional study programs created
by the State Legislature for the Bay Area are re-
quired to recommend the kind of regional agency or
agencies needed to carry out their plans. (In add-
ition to this requirement in the BCDC legislation,
the Bay Area Transportation Study Commission (BATSC),
which is preparing an overall transportation plan for
the region, and the Bay-Delta Water Quality Control
Program, which is preparing a comprehensive plan to
control pollution of the waters of San Francisco Bay
and the Delta, are both required to make such pro-
posals.) Implicit in the creation of the study com-
missions is the likelihood that some solutions to the
vast regional problems each is studying may be beyond
the power of any existing local govermments or
regional districts,

2. ABAG Proposal for Regional Goverunmente

As noted above, the Association of Bay Area Govern-
ments has proposed that 1t be converted into a formal
regional government for the Bay Area. If this were
done, ABAG would continue to perform advisory regional
planning, and would, in addition, assume responsibil-
ity for three functions not now adequately dealt with
on a regional basis: solid waste disposal, parks and
open space, and airports. ABAG proposes eventually

PAGE 512






















DETERMINING
THE MOST
DESIRABLE
APPROACH
TO BAY
GOVERNMENT

Page 17

tend to (1) reduce the voter's ability to "know"

the candidates, (2) increase the influence of mass
news media, (3) increase the effort and expense re-
quired in political campaigns, thus permitting more
influence by well-financed interests, (4) dilute the
influence of minority-group voters, and (5) encourage
candidates to give greater attention to regional mat-
ters as opposed to local interests.

Conversely, small election districts may (1) increase
the ability of voters to know the candidates, (2)
increase the influence of smaller community news-
papers and community pressure groups, (3) encourage
excessive local selfishness to the detriment of
broader regional interests, (4) reduce the effort

and expense required in campaigns, and (5) increase
the likelihood that concentrations of minority-group
voters will have an effective voice.

With minor adjustments in boundaries, either State
Senate or Assembly districts could form the basis
for electing a regional governing body. Such dis-
tricts would meet "one man, one vote" standards and
would be reapportioned automatically. The major
difference between the two sets of districts is
size, Assembly districts generally having half as
many voters as Senate districts. Because of the dif-
ferences in size, Assembly district campaigns cost
roughly half the expense and effort of Senate cam-
paigns and make it easier for a minority-group to
be represented. (The Bay Area's nine Senators are
all Caucasian, while the 18-member Assembly delega-
tion contains three non-Caucasians.)

As an alternative, electoral districts could be created
especially for balloting to choose members of the
regional governing body. Drawing the lines for such

a district might be time-consuming and controversial.
Nevertheless, special electoral districts for the
regional agency would avoid the confusion that might
result if the voters had to choose legislators for

both the regional agency and the State Legislature

from the same districts.
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3.Effective Leadership and Performance

A regional agency should be organized in a manner
that encourages effective leadership and performance.
This requires that the agency have (1) a governing
body that can attract highly qualified members and
can operate efficiently, (2) a strong chief executive,
and (3) an efficient staff.

An important factor affecting the efficiency of a
governing body is its size. The quality of members
it will attract is affected by the scope of its power
and responsibilities, the length of term of office,
and the salary.

Size of Legislature. There is no precise formula for
determining how large the governing body should be -~
one of almost any size can be made to work., The U. S.
House of Representatives, with 135 members, does work,
even though creakily on occasion, through an elaborate
comittee system. California's Assembly has 80 mem
bers and its Senate 4O, Except for San Francisco,.j
California counties have 5-member Boards of Super-
visors regardless of the size of the county (Los
Angeles County, with 7 million residents is thus
governed by a S-member legislative body). It appears
that a legislative body of between 20 and 40 members
would be effective, efficient and at the same time
large enough to represent the wide spectrum of
regional interests in the nine-county Bay Area, but
the optimum size can best be determined when an
actual agency is being designed.

Legislator: Scope of Power. It is readily apparent
that a regional govermment having many powers and em-
bracing nine counties would generate more interest and
thus, presumably, would attract more qualified candi-
dates than a smaller or single-purpose agency.

Legislator: Term of Office. The standard term of
office for most elected officials in California is
4 years, and this would be appropriate for a regional

g/ San Francisco has a combined city-and-county
government with an ll-member Board of Supervisors.
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agency. Terms should continue to be staggered,
to provide the continuity desirable for efficient
government.

Legislator: Salary. Legislators, responsible for
‘governing a multi-purpose regional agency, should
receive an adequate salary. Candidacy should not
be limited to those who have other incomes or to
those who may be obligated to special interests.
The salary of $16,000 per year now paid to State
Legislators appears appropriate for members of a
multi-purpose regional legislative body with major
powers and responsibilities.

Strong Chief Executive. If the regional government
is to be effective, it must have effective leader-
ship. One means of providing this would be direct
at-large election of the chief executive. Candi-
dates contending throughout the nine-county Bay
Area for this top regional office would go to the
electorate with alternative programs. At its best,
the campaign for this office would offer voters
reasonably clear choices concerning regional
policies. The victorious executive would have a
popular mandate to work for adoption of his program
and to devise new policles as needs arise. On the
other hand, an election campaign throughout the
entire nine-county region would be both expensive
and time-consuming, which would tend to reduce the
number of candidates willing to make the race.

As an alternative to direct election, the chief
executive could be chosen by vote of the regional
governing body. He could be chosen fram among the
membership of the regional body, but he would not
have to be. The chief executive should, however,
be appointed for a specified term -- probably four
years -- and should not be subject to removal by
the governing body (except for cause); this would
give him sufficient tenure and independence for
effective leadership. A chief executive either
directly elected or thus selected by the regional
governing body would have a much stronger base of
power from which to lead than would one appointed
on an annual-rotation, "musical chairs" basis, as
is done in many governmental agencies.
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Efficient Staff. Much of the ultimate effectiveness

of either an efficient legislature or a strong chief
executive would depend upon the quality and efficient
organization of the agency's staff. Precautions
should be taken to insure clear lines of authority
to the head of the staff.

L., sSufficient Money and Powerse

A regional agency should be granted enough, but no
more than enough, money and powers to do the jobs
assigned to it.

The powers needed to carry out a plan for the Bay --
or to carry out broader regional programs -- have
already been described (page 3). Of these, planning,
acquisition and eminent demain, and development
require no further explanation; regulation covers

a wide array of possibilities and is treated in a
separate BCDC report on methods of carrying out

Bay plans; but the question of adequate financing
needs further discussion.

The financial needs of a regional agency obviously
depend on the responsibilities assigned to it.

If a small single-purpose agency is only to carry
out a plan for the Bay through some kind of shore-
line use control and a system of fill permits, an
annual budget of a few hundred thousand dollars
would probably suffice. But if the plan requires
purchase of Bay lands, or development of shoreline
areas by the regional agency -- or if the plan is
being carried out by a multi-purpose regional gov-
ernment -~ then major financial resources would be
essential.

Inadeguacies and inequities in the property tax,
both real and imagined, do not make this long-
established source of public funds a likely candi-
date for raising large new sums of money. Further-
more, heavy reliance on the property tax exerts a
pressure for filling parts of the Bay. Local
govermments, hard pressed to meet their financial
needs, may find it attractive to fill tideland
areas in the belief they will benefit from property
tax revenues produced by new industries, businesses,
and apartment housing on the fill.
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While a new governmental agency for the Bay Area
could be authorized to add a few more cents to the
property tax rate, other sources of financing
should be found, especially if large sums of money
will be needed. Many possibilities should be ex-
plored:

a. A regional addition to the income tax, perhaps
computed as a flat percentage of the State ore
Federal incaome tax to simplify paperwork.e

b.e Taxes or charges specifically upon benefitse
derived from the Bay.e

c.e A long-term commitment of a portion of tollse
from bridges across the Bay.e

d.e A "property appreciation" tax (similar to thee
new British "betterment" charge by which ae
property owner pays a percentage -- in thee
British case, nearly 50 per cent -- of thee
increase in the value of his property thate
has resulted over a period of time from public
improvements or planning decisions, as opposede
to increased value resulting only fram thee
owner's own efforts).e

e.e A property transfer tax (levied on property
when it changes hands, the amount of the taxe
being based on the sale price).e

f.e A regional addition to one or more state taxes,e
such as the gasoline tax, cigarette tax,e
alcoholic beverage tax, general sales tax ore
other state levys.e

A regional addition to the income tax is one of
the most equitable and attractive possibilities,
but if a multi-purpose agency is established, a
whole "family" of taxes may have to be considered,
perhaps with the income tax as the most important
single source.

A new regional govermmental agency should be able

to obtain referendum approval of its general obliga-
tion bonds through a majority vote as i1s the case
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SAN FRANCISCO BAY CONSERVATION AND DEVELOPMENT
COMMISSION 5U7 Polk Street, S3an Francisco 9102

557-3686

Possible Bay Planning Conclusions
Based on the Report on Government

(These conclusions from the report on Government, as well as all conclusionsthus
far adopted by the Commission, are tentative and are subject to revision asthe
Commission considers and adopts its final plan for the Bay.)

1. The Legislature has directed the BCDC to prepare a "comprehensive and
enforceable" plan for the Bay and its shoreline, and, as part of the Commission's
final report, to recommend to the Legislature "the appropriate agency to maintainand
carry out the plan."

2. To carry out the Bay plan effectively, the successor to BCDC must be a
regional sagency that has the power to plan, analyze, and regulate the entire Bay and
shoreline as a unit. This 1s necessary because the Commission's plan will flect the
fact that the Bay is a single body of water in which actions affectingone part may
also affect other parts. The governmental agency carrying out the BCDC plan must thus
include the nine counties that border on the Bay.

3. The powers needed to carry out the BCDC plan for the Bay will be discussed
in a forthcoming report, but a tentative listing of responsibilities i3 necessary to
evaluate the most appropriate means of carrying out the plan. For purposes of these
conclusions, therefore, it is assumed that any governmental agency carrying out the
Commission's plan for the Bay would have the following responsibilities: (a) tokeep
the Bay plan current, reflecting future changes in the Bay Area and relating the needs
ofethe Bay to other regional needs,e (b) toregulate the uses of the Bayand shoreline
in accordance with the plan, (c) to see that lands showneby the planas being needed
for public purposes were acgulred through negotiated purchase or by eminent domain if
necessary, and (d) to insure that necessary shoreline developmentssuch as parks,
marinas, and water-related industrial sites were being provided inaccordance with
the plan.

4, The Commission's plan for the Bay can be carried out by either of two types
of governmental agency: (1) a single-purpose agency, concerned only with the Bay,or
(2) a multi-purpose, limited regional government, concerned with other regional
matters in addition to the Bay. (Carrying out a plan for the Bay would be an
appro-priate task for a regional government that was also concerned with such matters
as alr and water pollution, waste disposal, airport development, and regional surface
transportation, because they are all directly related to the Bay.)

5. The advantages of a limited regional government are that it would (a) aveid
further fragmentation of regional responsibility by forestalling the proliferaticn
of additional special-purpose districts, (b) be able to consider the overall needsof
theregionasa whole and thus minimize wasteful duplication in regional develop-ment,
(c) attract broad public attention and thus help to insure public awareness of
regional problems and needs, and (d) provide the necessary regional review of a wide
range of Federally-financed projects, such as airport, hospital, and sewer
construc-tion, and open-space grants.
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Therefore, the 1969 Legislature -- and the current Joint Committee on Bay Area
Regional Organization -- should be asked to create a limited regional government for
the Bay Area. As one of its principal assignments, limited regional government
should be required to carry out the BCDC plan for the Bay and shoreline.

If, however, for any reason a limited regional government is not created, the
1969 Legislature -- and the Joint Committee -- should be asked to authorize a special
agency to carry out the plan for the Bay. To the maximum extent feasible, the
special Bay agency should be structured so as to fit easily into a limited regional
government that might be created in the future.

6. Because the structure of a government helps determine its actions, eithere
a special Bay agency or a limited regional government that would carry out the Bay
plan should be authorized in accordance with four major objectives:

a.e Limited Function Government. Any regional agency should deal onlye
with problems requiring area-wide solutions. Local governments
should continue to contrcl local matters.e

A step toward achieving this objective would be that the
agency carrying out the BCDC plan might discharge part of
its responsibilities by delegation to cities, counties,
special districts, etc. (for example, some proposals that
are adequately detailed in the Bay plan might be admin-

istered locally), A forthcoming BCDC report will explore
these possibilities.

b. Responsive Governing Body. Any regional agency should have a
governing body that is responsive to the people of the Bay Area
in regard to their regional interests and needs.

Steps toward achieving this objective would be that:

(1)eMembers of the agency's governing body should servee
staggered L-year terms to provide continuity.e

(2)e The agency should have only as many members as aree
necessary to insure effective representation,
probably 20-40 members.e

(3)e If a limited regional government is to be authorized,
its governing body should be chosen by a combinatione
of direct election (i.e., in the same manner that thee
legislative bodies of cities, counties, states, ande
the Federal government are chosen) and appointment
by boards of supervisors and city councils, perhaps
with some of the members appointed and some directlye
elected, or with a two-house governing body, onee
house elected and the other appointed.e

(k)e If a special Bay agency is to be created or authorized,
the Commission should, in its final report to thee
Governor and Legislature, recommend a means ofe
selecting the governing body.
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c.e Effective Leadership and Performance. Any regional agency shoulde
be organized in a manner that encourages effective leadership ande
performance. This requires that the agency have (1) a governing
body that has sufficient responsibilities to attract highly
qualified members, and that is organized to operate efficiently,e

(2)ea strong chief executive to provide regional leadership, ande
(3)ean efficient staff.e

A step toward achieving this objective would be that if ae
limited regional government is chosen, its chief executive
should have a Y-year term, and should be chosen either
(1)eby election at large in the Bay Area, or (2) by votee
of the regional governing body.e

d.e Sufficient Money and Powers. Any regional agency should havee
adequate money and powers to do the jobs assigned to it.e

Steps toward achieving this objective would be that:

(1)eTo finance the day-to-day administrative costs ofe
carrying out a Bay plan (i.e., office rent, costse
of keeping the plan up-to-date, etc.), a relatively

small State appropriation or property tax would bee
adequate.e

(2)eTo finance the long-term needs to acquire lands fore
Bay conservation and to develop choreline facilities,e
the over-burdened property tax would be inadequate.
While the expenditures of local, State, and Federale
agencies will help to carry out the Bay plan, fundse
over and above those available through all existinge
sources may be needed for adequate conservation ofe
the Bay and development of its shoreline. A pre-
liminary study of possible sources of funds will bee
prepared as part of a forthcoming BCDC report.e

Adopted by the Commission at its meeting of 1/11/68
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Introductiont

The concept of constructing barriers to control the ebb and
flood of tidal waters in San Francisco Bay has been thetsubject of
discussion and study since the 1860's. Proposals have included
solid earth fills andtother impervious materials, all with the
intention of creating a dam to alter the natural flow of water for
the benefit of man. Many oftthe early plans were proposed to
prevent the high tides from pushing saline waters into the fresh
waters of the Sacramento-San Joaquin Delta. Othertplans were to
separate the salt water coming in fromtthe Golden Gate from fresh
water pools in the north and south portions of San Francisco Bay.
The mosttrecent group of barrier proposals have been conceilved
with the purpose of modifying the existing course of the river and
tidal currents,teither to prevent salinity intrusion or to increase
the circulation of water.

The first investigation of barriers was made in 1880 by State
Engineer W. H. Hall on the Carquinez Strait Barrier. The most
recent andtcomprehensive report was prepared bytthe U. S.tArmy
Engineer District, San Francisco in July 1963 and entitledt
"Technical Report on Barriers." Among the barrier plans
investigated by the Corps of Engineers were the Reber Plan, the
Savage Plan and the Modified Nishkian Tidal Barrier.

It is the purpose of this report to the San Francisco Bay
Conservation and Development Commission to settforth the status
of some oftthe proposals that have beentsuggested recently. It is
also the purpose to recommend whether the Commission should
include barriers in its planning for San Francisco Bay.
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Recent Proposals

In most cases where barrier proposals are made for theemain
bodyeof San Francisco Bay, they are proposed asemultiple purpose
projects, which when completed would solve a wide range of
problems. The primary purpose is generally the solution ofethe
pollution and saline water intrusion problems. Solving the basic
pollution problem willealso solve the myriad other problems that
result from pollution of the Bay waters. However, major secondary
benefits that are assigned toevarious barrier plans include
solutions to problems of transportation, recreation, flood control,
fish and game, and many others.

An analysis of these benefits and an appraisal of their
economic worth isenot the purpose of this brief report. Such an
analysis would require a more comprehensive investigation and
considerably more time. As will be reportedeherein, there aree
some agencies that are undertaking more detailed investigations
and are planning additional workein this area.e

To approach the task of summarizing theestatus of barrier
proposals, contacts were first madeewith theeU. S. Army Corps of
Engineers, which has made the most extensive barrier investigation
and has theehydraulic model of San Francisco Bay in Sausalito,

In addition, the Bay-Delta Water Quality Control Program, theeState
Division of Highways, the Contra Costa County Water Agency,eand
several others involved inevarious barrier proposals were contacted.

This report is the result of these contacts.

2
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Upper Bay Barriers

Several basic barrier plans have been proposed in recent
years. Not all of these proposals are within the limits of San
Francisco Bay as defined in the McAteer-Petris Act of 1965. The
first to be discussed is proposed by Contra Costa County and is
actually outside of the jurisdiction of the BCDC and has been
designated as the Parallel Barrier., Basically it is proposed to
construct a barrier along the southern bank of the Sacramento
River adjacent to Sherman Island to the western terminus of New
York Slough. Studies by the County indicate that this Parallel
Barrier, when used in conjunction with the proposed Peripheral
Canal and the San Joaquin Master Drain, would improve the water
quality of the Western Delta. Since this barrier is located
totally upstream from Stake Point, it is outside the area of
jurisdiction of the BCDC, but it is briefly discussed here since
it would affect San Francisco Bay. When the Corps of Engineers
has completed its expansion of the hydraulic model to include the Delta,
it is probable that this plan will be one that will be studied
early.

The second barrier plan is one proposed by Don Hebert of the
United States Bureau of Reclamation. It is to be located parallel
to the navigation channel in Suisun Bay. The purpose of the barrier
is to regularize the channel and reduce salinity intrusion in the
upper Bay system. According to the Corps of Engineers, this

proposal is planned for testing in the hydraulic model.
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South Bay Barriers

A proposal for construction of diagonal baffles in the South
Bay has been suggested for consideration by the City of San Jose.
This plan involves the construction of several baffles at approx-
imately 45 degrees to the axis of the South Bay. The purpose
would be to deflect the incoming tidal currents to the outside
or edges of the Bay and to deflect the outgoing tidal currents
to the center of the Bay. In this manner it is hoped that new
current directions can be induced which would increase the
circulation of water in the South Bay and thus improve the quality
of South Bay water. The plan does not expect to cause the South
Bay waters to be moved out of the Bay, but it is hoped that it will
provide better mixing and elimination of some of the dead ends
where very poor quality waters accumulated. This particular plan
could readily be tested in the Army's Bay Model, since
the baffles could be easily added to the existing model and the
circulation compared to the existing conditions.,

By far the most elaborate barrier plan for San Francisco Bay
is one proposed by Walter Josephs and Dr. Joel Gustafson. Basically
this plan involves the construction of two channels on each side
of the South Bay with inlet and outlet gates at the ends of the
channels and at intermediate points. Between the channels and the
main body of the Bay, earth barriers would be constructed to
separate the waters. The basic purpose is to conduct the incoming

tidal currents through the main center body of the South Bay and
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exclude incoming flows from the side channels. When the tide
changes and begins to ebb, the flow would be conducted not only
through the center body of the Bay but also through the channels

on each side of the Bay. The result would be that flow through the
side channels would always be in a northern direction. By taking
advantage of the tidal cycles and the significant difference in

the elevations of the high tides at the Golden Gate and at the

south end of the Bay (3.4 feet at mean higher high water), it is
hoped that the circulation of water in the South Bay can be
improved. In addition to the primary benefit of better circulation
and the attendant benefits created by decreased pollution, many
other benefits are claimed. Among them are the use of one bank
of each chamnel for a freeway, development of marsh lands and
other wildlife sanctuaries, and the establishment of a firm
shoreline for South San Francisco Bay with complete public owner-
ship of that shoreline. The plan also includes the development
of a smaller scale circulatory system offshore from Emeryville,
Berkeley, Albany and Richmond which is independent of the South
Bay proposal.

In addition to the above-mentioned plan, additional concepts
for constructing barriers or channels to improve circulation in
the South Bay have been discussed or tested. The most recent is
a concept involving a channel down the east side of the Bay that
is physically separated from the main body of the Bay by a
longitudinal barrier that runs in a general north-south direction

parallel to the shoreline and the axis of the Bay. This plan has
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been tested by Water Resources Engineers Inc. for Kaiser Engineers
as a part of the Stateés Bay-Delta Water Quality Control Program.
At either end of the channel are tide gates which allow the water
to travel in only one direction through the channel: north fram
the south end. Water Resources Engineers have tested four specific
sizes of channels on their mathematical model of the Bay, and
while they have not completed their studies or report, it appears
that the plan can result in better circulation of South Bay waters,
and, therefore, better overall water quality. (See Figure 1)
During the course of studying the Sierra Point-Roberts
Landing Barrier, the Corps of Engineers tested a longitudinal
barrier extending southward beyond the San Mateo-Hayward Bridge.
The basic plan was to place batteries of conduits with tide gates
on either side of the longitudinal barrier and conduct the flood
tide through the eastern conduits and the ebb tide through the
western conduits. The Corps' tests indicated that improved
circulation patterns appeared to extend about 15,000 feet southerly
of the longitudinal barrier. Circulation was not improved south

of the Dumbarton Bridge. (See Figure 2)

Barrier Analysis

Of the barrier plans proposed, the most critical to the BCDC
are those in the South Bay. The others, while important in their
effect upon water quality, will not have a major effect upon the
basic planning of San Francisco Bay. Those proposed for the

South Bay have not been adequately tested to determine a camplete
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FIGURE 2

Sierra Point Roberts Landing
Barrier with Inlet and Outlet
Floodways and Longitudinal

Barrier

Source:

Technical Report on Barriers,
Appendix "H" Hydraulic Model
Studies, U.S. Army Corps of
Engineers

Prepared by: Bissell & Karn, Inc.
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analysis of their benefits or their relationship with other
problems of the South Bay.

If, as it has been tentatively established, the longitudinal
barrier in the South Bay can improve the water quality of the South
Bay, then it should be given serious consideration in planning for
the future of the South Bay and the cities bordering it. However,
there are other problems that may result from the construction of
such a barrier which should be studied thoroughly before such a

proposal can be accepted completely.

Sedimentation

The construction of a longitudinal barrier of earth in the
South Bay would result in considerable modification of the shape
of the Bay. The barrier would represent a large obstruction to
tidal currents and wind. The effect of these major modifications
upon sedimentation in the South Bay is presently unknown. From a
hydraulic standpoint, it appears that the presence of the barrier
would increase water circulation and would, therefore, also increase
the velocity of flow. However, the barrier would reduce the fetch
of winds along the surface of the Bay and affect the wave action.
Since both of these are factors affecting the rate and location of
sediment deposition in the Bay, it is reasonable to assume that the
existing patterns of sedimentation would be affected. The extent
of the effect has not been determined and should be subject to
further investigation. High sedimentation rates would cause high
maintenance costs and would affect the economic balance of a

proposal,
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Flood Control

Someoofothe plans claimobenefits for flood controloon the basis
that the receiving waters of the channel into which the streams
drain could be artificially controlled to maintain lowerolevels
and, subsequently, steeper hydraulic gradients in the stream channels.
Exactly what benefit may accrue to flood control is dependent upon
the physical features of the individual plan. Since the amount of
flood flowsoexpected is substantial ( Standard Project Flood for
Alameda Creek is 52,000 c.f.s.) any plan must provide that the water
level inothe receiving waters must be maintained at the existing
levels or lower., The critical nature of thisoproblem can be
realized when it is considered that in Union City,ofive miles
inland fromothe present shore of San Francisco Bay, the elevation
of the top of street curbs is set on a hydraulic slope that is only
11 inchesoabove the estimated highest tide oforecord at the shoreline.
In addition, the problems of land subsidence in the Santa Clara
Valley pose difficulties in providing proper land drainage and flood
control without the further complications of higher water levels
in the Bay. If a barrier plan is adopted, it must be thoroughly
checked to evaluate its effect on flood control and to determine
if it can be developed in a mannerothat would improve the existing

situation or atoleast not further complicate it.

Traffico
One of the major potential benefits that could be derived from

a longitudinal barrier is the use of such a barrier asoa freeway to
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carry traffic in a north-south direction. If such a use can be
Justified, it may be possible to use funds from the highway programs
to bear a portion of the total cost of the barrier. The Legislature
has adopted a statewide master plan that includes freeways bayward
of the existing freeways located on each side of the South Bay.

If one of the freeways could be shifted out into the Bay, it could
serve as the backbone of a longitudinal barrier. (See Figure 3)

The San Francisco office of the State Division of Highways
indicated that it has not considered such a proposal. Furthermore,
it indicates that a freeway located within San Francisco Bay would
have limited access and thus would not serve the major expressway
function that freeways on land serve, i.e. it cannot be used by
drivers that only want to travel a few miles on the freeway between
close points. Therefore, the highway engineers feel that the use of
a freeway in the Bay would be seriously restricted. However, they
point out that a traffic study would determine if such a freeway
would serve a Jjustifiable purpose. Such a study could be under-
taken by the Division of Highways 1f authorization were received.

Consideration should be given to the possibility of using such
a freeway in the petwork of the Bay Toll Crossings by making
connecting interchanges with the existing San Mateo and Dumbarton
Bridges and the proposed Hunters Point-Bay Farm Island crossing.
With this network, a motorist or commercial vehicle could enter the
system at Alameda, for example, and travel to any one of the

terminals of the interconnected bridges. The advantages of such a
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FIGURE 3

Longitudinal
Barrier
Connecting
South Bay
Crossings

Prepared by:
Bissell &
Karn, Inc.
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high speed interconnecting South Bay highway system may offset some
of the disadvantages in handling local traffic by relieving the
existing inland freeways of the through traffic, including large

trucks, that wishes to travel directly from one city to another.

Water Quality

The major benefit from a longitudinal barrier that improved
circulation in the South Bay would be the improved quality of the
waters within the Bay. It has been demonstrated by model tests
and by actual field observations that the waters in the Bay south
of Dumbarton Highway Bridge do not circulate readily and Jjust move
back and forth with the ebbing and flooding tides. At the
present time water quality problems in this area are apparent and
as the area surrounding the Bay continues to develop the problems
will increase,

One solution that has been proposed is to increase the degree
of treatment given to sewage wastes from these areas and, if
necessary, construct a conduit to convey the treated wastes to a
portion of the Bay where the tidal currents will circulate them and
eventually carry them out the Golden Gate. The outfall for such a
conduit could also be into the Pacific Ocean, completely by-passing
San Francisco Bay. These solutions would relieve the basic sewage
disposal problem, but do not solve the continuing problem of lack
of circulation in large portions of the South Bay. During storm

periods, the existing sewerage systems become completely overloaded
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by infiltration of storm waters and it becomes virtually impossible
to properly treat the large quantities ofewater that enter the system.
Consequently, the treatment facilities are by-passed or the sewerage
facilities overflow and raw sewage mixed with storm drainage flows
directly into the Bay.e In addition, the drainage from the lands

that are developed for urban uses contains wastes such aseoill and
chemicals which drain toethe Bay and are trapped in the static
conditioneof theeSouth Bay.

Therefore, it appears that better treatment and disposal of
sanitary sewage from the South Bay areas will not completely solve
the problems of poor water quality in the South Bay. In order toe
create a more healthfuleenvironment for fish andewildlife and permit
maximum recreational use of the waters, alleforms of pollution should

be removed.

Other Considerations

In addition toethe other matters discussed above, consideration
should be given to the effect of a barrier upon the existing land
and shoreline uses. Within the areas toebeeenclosed byesome of the
barrier proposals, there are located port facilities andemarinas.
The effect of a barrier upon these facilities should be thoroughly
analyzed. Access can beeprovided through the barrier separating
two bodies of water by means ofelocks. However, the effect of these
locks upon the barrier operation, theemaritime traffic and the

economic balance should be included in such an analysis.
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Consideration should also be given to the esthetic appeal of a
barrier proposal. Since this is largely a subjective matter, it may
become difficult to analyze accurately. One of the major advantages
stated by barrier proponents is that in a barrier project, the
shorelines of the Bay would be required to be fixed based upon
hydraulic requirements. Most of these shorelines could be held in
public ownership and the criteria for development of the edges of

the Bay could be established with consideration of esthetics.

Conclusions and Recommendations

l.e It is apparent, at this time, that the investigations ofe
potential barriers in San Francisco have not progressed to thee
point where it can be concluded that the construction of ae
barrier will represent the complete solution to the problems ofe
pollution that plague the South Bay. It appears that some ofe
the barrier proposals may have merit, but there are manye
potential problems that should be completely studied ande
evaluated before a decision can be reached.e

2. Investigations are currently underway by several public agencies.e
Completion of the current investigations should resolve some ofe
the problems and will probably raise additional questions ande
problems.e

3.e If the current investigations reveal that the development of ae
barrier in San Francisco Bay has potential, additional studye

should be undertaken to determine its hydraulic feasibility.e
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The Corps of Engineers has authorization and intends to model
test all significant water quality developments proposed if
preliminary analysis shows merit and Jjustification. Water
Resources Engineers, Inc. has indicated a willingness to test
proposals if authorization for additional studies is received.
If it is determined that a barrier plan is hydraulicallys
feasible and will improve water quality in the South Bay,s
experts in the fields of biology, traffic, sedimentation,s
health, recreation, navigation and economics should analyzes
the plan from the standpoint of their expertise.s

BCDC is facing a rapidly approaching deadline in its plannings
for San Francisco Bay. Because the investigations of the uses
of barriers in the Bay have not progressed to the point wheres
conclusive answers are available, BCDC should proceed with itss
planning without consideration of barriers. If BCDC cannots
develop a plan flexible enough for modification, portions ofs
the Bay and shoreline will require replanning if subsequents
investigations prove that a barrier in South San Francisco Bays
is not only technically feasible, but economically ands

esthetically desirable.s
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Appendix A

Possible Bay Planning Conclusions
Based on the Special Report on Barriers

1. Over the years, several proposals have been made for
barriers in San Francisco Bay to prevent salt water from intruding
into upstream areas or to improve the circulation of Bay waters.
Every barrier proposal has disadvantages as well as advantages
however; these include the effects of barriers on the ecology of
the Bay, effects on the appearance of the Bay, potential flood
control problems, potential sedimentation problems, and the
relatively high costs of construction.

2. Because further study is needed before any barrier
proposal can be considered acceptable, the Commission's plan should
not include any barrier anywhere in the Bay. If any serious
consideration is given to a barrier in the future, the agency
carrying out the BCDC plan will be required to replan all of the

affected shoreline and water area.
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Introduction

This report describes the possible effects of oil and gas
exploration and production on San Francisco Bay; and recommends
policies to help the Commission in reviewing exploration proposals
andein preparing its Bay plan.e Interest in the oil and gase
resources of the Bay Area, including possible reservoirs beneath
the Bay floor, isegrowing; whether the present interest will
result in large-scale production cannot beepredicted at this time.e

The report briefly discusses the factors leading to the
growingeinterest ineoil and gas resources under the Bay; the
exploration and drilling process and its possible effects on the
Bay andeshoreline; present controls onethis activity; andegaps ine
these controls from a Bay conservation standpoint. No attempt is
made to evaluate oil andegas resources, nor to calculate potential

regional economic effects of exploration and production.e

Interest in Tocal 0il and Gas Resources

Past exploration indicates that a major oileoregasefield may
yet be located in the Bay Area. Geologic conditions favorableefor
reservoirs of natural gas and petroleum existein rocks of sandstone
and shale that lie above the Franciscaneformation. TheeFranciscan
formation itself apparently is barren of any traceseof natural gas
or petroleum. The fact that the rock underlying most of San

Francisco Bay is the Franciscan formation, with no potentially-oil
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bearing sandstone or shale above it, makes it very unlikely there
are natural gas or petroleum reservoirs under the Bay.

Surface oil seeps were discovered during the early settlement
of the Bay Area and exploitation began early: the first oil wells
were drilling in San Mateo County in 1867. Since that time a few
wells have been located in Santa Clara, San Mateo, and Sonoma Counties.
However, most of these produced sporadically and eventually became
unproductive. A few of these older wells, particularly in southern
San Mateo County, still produce small amounts of petroleum. There have
been recent discoveries of oil in eastern Alameda and Contra Costa
Counties, which suggests that it may be possible to develop an oil
field of commercial importance in some parts of the San Francisco
Bay Area (but probably not near the Bay.)

1l.a Natural Gasa

The consumption of gas in the Bay Area far exceeds local
production.

According to the Pacific Gas and Electric Company, about 70
per cent of the natural gas consumed in California is imported from
Texas and Canada. The remaining 30 per cent is drawn from local
sources. With a local gas shortage and the possibility that abundant
gas 1s present, exploration and wildcat drilling should increase.
(Wildcat drilling is any well drilled for oil or gas in territory

which is not known to be productive).
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The principal local source of natural gas in the Bay region
is the Rio Vista Gas Field located in the Sacramento-San Joaguin
delta. This field has been producing natural gas for more than
thirty years. Its success has stimulated exploration of adjacent
areas. At present, several areas near the Rio Vista field have
producing wells and exploration continues through wildcat drilling
methods.

Although past exploration and drilling activities have
been conducted on land, studies by the petroleum companies
have concluded that gas reservoirs or 'pockets" may extend or
exist beneath the northern parts of San Francisco Bay and its
tributaries. Several companies are now planning to explore by
drilling in some of these areas, including Suisun Bay, Grizzly
Bay, Honker Bay, and parts of the Carquinez Straits northeast
of the Benicila-Martinez bridge. Exploration for gas and oil
is presently concentrated in the Suisun Bay area for two
reasons. First, the area is close to a proven production
field. Second, geologic investigations have shown that rock
units associated with successful gas exploration in northern
Contra Costa County extend beneath Suisun Bay. The favorable
rock conditions may extend into the eastern half of San Pablo
Bay, before the apparently unfavorable Franciscan rock formation

that underlies most of the rest of the Bay is encountered.
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2. Petroleume

0il may be located during the exploration for natural gas.
Possible reservoir rocks are widely distributed in the San
Francisco Bay region and, as mentioned previously, surface
seeps of oil have been known since the early 1850's. However,
in spite of these apparent favorable conditions, exploration for
oll met with little success until recently. Discoveries in
Brentwood in Contra Costa County (1963) and in the Livermore
area in Alameda County (1967) may lead to a more expansive
oil exploration program.

The possibility of oil being present beneath San Francisco
Bay below the east half of San Pablo Bay is highly remote; as
previously noted the "younger'" oil and gas bearing rocks found
beneath Suisun Bay do not appear to be present in these other

areas.

Exploration and Production of 0il and Gas

The exploration and drilling for oil and gas wells are very
precise operations. With the technology now available, the
drilling technique has become cleaner, less complicated and more
sophisticated as well as a much faster operation than in the past.
Exploration for the most part consists of an in-office study of
available geologic and geophysical data, past production of the
surrounding area, and then weighing the possibility of the
presence of an 0il or gas reservoir. If warranted, additional
geologic mapping is conducted and test borings made to supplement

available geological data.
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There are several ways of drilling underwater prospects. In
one method, a barge specially designed for very shallow water off-
shore drilling is floated to the site. The barge, approximately
110 feet long x 80 feet wide, is equipped with an assembled derrick
which may measure over 130 feet in height. The barge also contains
some cabin space for offices, a maintenance and repair shop, a
hoist, generators, and space for the equipment used during the
drilling process. The derrick rests upon a platform which is
mounted on several large pontoons or tanks. Once the barge is over
the drill site, the pontoons are slowly flooded so that the bottom
of the pontoons eventually rest on the Bay floor. Submerging the
barge in this manner can only be accomplished in shallow water of
not more than ten feet. TFor water depths of more than ten feet
drilling platforms on stilts are used.

Drilling commences when the barge is in place. Well drilling
today is a very rapid procedure. The amount of drilling time
required depends on the depth of the suspected oil or gas
reservoir. In the Bay Area the average well produces at about
4500 feet. Barring complications, a 5000-foot well can be drilled
in less than 20 days.

If the well proves productive, it is equipped with the necessary
pipelines, valves,and gauges to regulate the flow of gas or oil.
This apparatus is called the "christmas tree.” The barge is then
refloated by expelling the water from the pontoons and the drilling
rig is taken away. With the "christmas tree" installed, the well is

almost ready for production. Other equipment necessary for
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production is then located near the "christmas tree" and connected to
the well: a choke to reduce the pressure of the gas to a production

1/
level, a heater to prevent blockage of pipes by hydrates, a tank

to separate waste water drawn up with the gas, and a condensing tank
for collecting certain liquid hydro-carbons for storing and transport.
The gas is then transported by pipeline to a central collection point

on land.

A well that has been drilled at an off-shore shallow water site
requires that equipment be installed above the water level at the well-
site on a "production platform'" supported by pilings driven into the
Bay mud. While it is possible to transport the "dried" gas long
distances after it has been heated and liquids removed, the heating
and liquid separation must be accomplished as near to the well aperture
as possible because of the aforementioned high pressure blockage. TFor
this reason, it is not possible to transport high-pressure unheated
gas through a pipeline to a liquid separation area on land.

Standard 01l Company recently proposed the construction of
three production platforms in Suisun Bay. Each platform will support
a two-well operation, and measures about 65x87 feet and rises about

20 feet above the surface of the water. This is the minimum size

1"

i7 Hydrates are water-hydrocarbon "ice'" which form near the well
aperture due to pressure reduction. Heating must be accomplished
near the well aperture to prevent blockage in the flowline.

6
PAGE 560



platform for a two-well operation (a one-well operation would be
smaller), but up to six other wells drilled from the same site can
utilize the same platform.

Drilling methods that take place on land are identical to off-
shore operations, except that a portable drilling rig is used. If
the well is productive, the entire complex of equipment for
production can be installed below ground level in a covered concrete

enclosure where it will not be seen.

The Effects on the Bay of 0il and Gas Exploration and Production

The exploring and drilling of oil and gas wells can affect
several aspects of San Francisco Bay: its ecology; its appearance;
and other activities that it supports, such as navigation and water-
oriented sports.

1.t Ecologyt

The effects on Bay ecology are relatively minor, consisting of
temporary increases in turbidity, possible attraction of marine
life, and possible increases in shoaling.

After the drilling barge is floated to the selected site,
anchors are positioned to maintain the position of the barge as the
pontoons are flooded., When the pontoons are submerged and the
anchors are dropped there is a slight compaction of the bottom
mud., Also, there is some disturbance of mud around the sides of
the barge, resulting in cloudy water for several hours.

Neither the Bay floor nor waters are adversely affected during

the drilling process. To prevent possible siltation and pollution
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problems, spoils brought up by the drill are placed on a barge and
taken to a land disposal site. Some Bay water is used for cooling
and lubricating, but it is removed with the spoils.

The preceding indicates that exploration and drilling probably
doesenot affect theenatural ecologyeof the Bay. However, a
structure built for an indefinite duration on pilings, such as a
production platform, may cause minor changes on the Bay floor in
the immediate area. Also, certain marine animals may be affected.

Structures builteon pilings may provide shelter and feeding
areas for various types of marine life., According to BCDC report

on Fish and Wildlife surfaceedwelling ocean species concentrate

around offshore oil platforms positioned on the continental shelf.
Some fish in the Bay also cluster around wharves and piers: fine
catches ofestriped bass and perch by anglers from the Berkeley
fishing pier attest to this fact.

Pilingsealso provide suitable habitatefor barnacles upon which
various fish feed, especially the California sturgeon. An increase
of such a food supply would probably increase the population of
these fishes. There isea scarcity of suitable firm substrata for
developing artificial reefs in the Bay to provide feeding and
shelter areas foremarine species, as mentioned in the BCDC Fish and
Wildlife report. Clusters of pilings such as those under a
production platform may serveea similar function.

According to the BCDC report on Sedimentation, if the platform

is built in an area where Bay currents are interrupted, the pilings
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can reduce the wvelocity of the current and thereby induce sediment
deposition (shoaling). Where waters are shallow and currents are
slow, a structure on pilings would probably have little effect on
shoaling. Where currents are weak and shoaling is already a
problem it is unlikely that a group of pilings would further
aggravate the situation.

2.s Bay Appearances

The exploration for and the production of oil and gas wells may
adversely affect the appearance of the Bay. An ungainly-looking
derrick on a drilling rig or barge could be an eyesore for persons
viewing the Bay from the hills and shoreline. Also, persons living
near the shore might experience noises both day and night if
drilling is within hearing range. (Sound carries long distances
over water).

The BCDC report on Appearance and Design notes that the Bay's

value as a scenic resource is due in large measure to its openness,
and recommends that structures, such as bridges and towers, in
broad expanses of open water be avoided whenever possible. This
recommendation would also apply to oil and gas platforms.

Although a derrick would be temporary, a production platform
would be a fairly permanent fixture on the Bay. Painting and screen-
ing can partly subdue its presence, but the platform would be an
intrusion on the surface of the Bay. Because of this, drilling

off Santa Barbara County is now required to be five miles offshore.
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3.e Other Bay Activitiese

If present in large numbers, production platforms might
interfere with the use of a water area for recreation. However,
the degree of interference depends on the location and spacing of
the platforms. The three platforms proposed by Standard 0il in
Suisun Bay would have no significant effect on recreation activities
there.

Although wells may be located near major shipping channels,
it is unlikely that they would be a serious navigation hazard. If
a gas well or oil reservoir is suspected below a channel, the
actual drilling can be accomplished 1,000 to 1,500 feet away from
the channel by slant drilling at an angle. If a production
platform is built near a channel, the Coast Guard regulates and
enforces the lighting requirements necessary for navigation.

k.e Conclusions Concerning Effects on the Baye

For BCDC planning purposes, the major problem of oil and gas
resource development is the effect on the Bay's appearance. With
the controls already in effect on such development, there appears
to be little damage to the ecology of the Bay and some possibility
of enhancing it.

By their very nature, the appearance of the drilling and
production equipment sharply contrasts with the natural environment.
Efforts to minimize adverse effects by screening and other devices
have been somewhat successful., In Los Angeles, for example,
zoning laws require screening of derricks and other structures,
both on land and offshore. The resulting "artificial islands"
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and other disguises have not met with unanimous praise, but they
represent the most comprehensive attempt so far to make the

structures compatible with their surroundings. Fortunately, the
prospects for oil and gas production in the Bay Area indicate the

Los Angeles situation will not be repeated here.

Existing Controls Over Gas and Oil Operations

Several agencies at all levels of government regulate explora-
tion and production activities, for purposes ranging from resource
conservation to esthetics. The regulations most relevant to
BCDC planning are described in this section.

l.e Federal Regulationse

If a drilling operation is not on Federally-owned lands, the
U.eS. government imposes very few restrictions. As mentioned
above, the Coast Guard regulates the necessary lighting of
platforms to protect navigation. Also, all proposed platforms to
be located outside of established harbor lines must secure a
permit from the U. S. Army Corps of Engineers. Where no harbor
lines exist (as is the case in much of the Bay Area) Corps
jurisdiction extends to the higher high water line including water
navigable by the smallest boats. However, there are still large
areas of the Bay that are not under Corps control.

Under terms of a recent policy agreement with the Department
of the Interior, the Corps of Engineers may now more fully consider
the effects of proposed filling, dredging or placing of structures, on

the esthetic and ecological value of the environment. For example,
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the Corps may require screening and painting of structures. The
geographic area of Jurisdiction is not extended, however,

2. State Agenciesa

The California State agencies that have control over oil and
gasaoperations are the State Lands Commission andathe Division of
Oilaand Gas.

If the potential oll or gas producing site is on land under
the jurisdiction of theaStateaLands Commission, the site must be
leased from the Commission. Asaa matter of law and Commission
policy the Lands Commission ascertains the requirements of the
affected local political subdivisions as well asaof State and
Federal agencies and incorporates such requirements, insofar as
possible, into the operating conditions of the lease forms in each
case, While the lease is pending, theaCommission notifies thea
Department of Parks and Recreation and requests comment concerning
possible interference with recreational usesaof shorelines,
tidelands andasubmerged lands. Also, the Department of Fish and
Game is asked to comment on possible adverse effectsaon fish and
wildlife., Regional Water Quality Control Boards are notified
so that the lessee may be apprised ofatheir requirements. The
Regional Water Quality Control Board protects the quality of water
in water courses as well as water on privately or publicly owned
marshes from theaeffects of oil and gas well wastesaby prescribing
and enforcing waste discharge requirements as appropriate in each
case.a The Regional Water Quality Control Board's jurisdiction is
not limited toastate-owned lands.
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The State Lands Commission may also schedule a public hearing
on the affected area if requested to do so. If the Commission
decides that issuing the lease would interfere with or destroy the
esthetic or scenic value of residential, recreational, or scenic
areas or otherwise be contrary to the public interest, the lease
will be denied. If local restrictions can adequately overcame
these problems, they are written into the lease and exploration and
development is permitted.

The Division of 0il and Gas is primarily concerned with the
conservation of natural resources. The division supervises all
drilling operations, maintenance, and abandonment of oil and gas
wells whether on publicly-or privately-owned land. This super-
vision is concerned only with the subsurface: the protection of
fresh water aquifers and the oil and gas bearing strata. If fresh
water aquifers are encountered during the drilling process, the
petroleum company is required by law to seal with cement the
stratum in which the water is flowing in order to protect the
quality of the aquifer. The Division of 0il and Gas reports that
the sealing is done as a matter of procedure by the petroleum
companies, because water in a gas or oil well is not desirable from
an economic standpoint. If the petroleum company can eliminate
the water at its source, it will not have to remove it from the
petroleun product after it comes from the well, which is a far more
costly process.

There are no provisions in the law that allow the Division of 0il
and Gas to enforce esthetic and ecological controls at the well site.
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3. Local Controlse

Some counties do not have specific regulations governing oil
and gas wells. If a petroleum company wants to explore for gas
and oil they must secure a conditional use permit from the local
government having jurisdiction. Communities not having specific
regulations are covered under provisions already written in the
0il and gas lease of the State Lands Commission. These provisions
which are often as stringent as many local regulations, cover most
of the necessary site requirements including well spacing,
esthetics, spoils dumping, and pollution control.

4, Conclusionse

The principal conclusions that can be drawn from this review
are:

a.e Existing State, Federal, and local agencies have thee
authority to regulate the location, appearance, and operation of
0il and gas facilities. Although none of these is primarily
concerned with San Francisco as a Bay, there is no need for
additional controls to supplement the authority of these agencies
although there may be a need to focus authority on the Bay.

b. Some parts of the Bay are not under the jurisdiction of
all agencies. The State Lands Commission, for example, has no
control over activities on privately-owned marshes and tidelands
which comprise a substantial part of the Bay. The Corps of
Engineers' control includes only "navigable" waters. Local
governments have zoning power over the other areas, but not all
of them have policies pertaining to oil and gas exploration and
drilling. 14
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Therefore, if an agency such as BCDC chooses to adopt policies
regarding these activities, it should be done with the intention
of (a) extending the control intoaareas of the Bay not presently
under the jurisdiction of other State or Federal agencies, and (b)

focusing attention on Bay conservation.

Recommendationsa

The principal conclusions from the preceding analysis
concerned the appearance of oil and gas structures and the
extension of adequate controls toaareas of the Bay where they
are now lacking.

1. Appearance of Structuresa

The following conditions areaproposed to guide theadesign of
0oil and gas structures in andanear the Bay:

a.a For onshore sites near the Bay, production andapumping
equipment should be fully enclosedaby either a building or natural
screening that is appropriate to the area in which it is located.
But prime scenic areas should not be intruded upon; instead,
drilling equipment should either be placedaunderground or else
installed outside the scenicaarea.

b. The valueaof San Francisco Bay as a regional scenic
resource outweighs the potential public benefits thatamight result
from oil and gas exploration. Therefore, no drilling or production
platforms should be permitted to adversely affect the scenic values

ofathe Bay. 1In areas where drilling or production platforms are
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permitted, only the minimum number of platforms necessary to
recover the oil or gas should be permitted. Theoplatforms and
structures on them should beono larger than necessary.

c. All production platforms permitted in any part of the Bay,
and all equipment on such platforms, should be painted or screened
so as to be compatible with the surrounding open water, mudflat,
marsh, or shore area. (The Los Angeles "South Sea Island"
motif complete with palm trees is not considered to be the solution
for the BayoArea).

d. Under no circumstances should fill be used for the
foundation of drilling or production sites on the Bayshore marshes,
mudflats, or in the water.

e. No sign shouldobe constructed or erected, maintained or
placed on the premises except those required by law or ordinance
to be displayed inoconnection with the drilling or maintenance of
the well.o

f.o 0il or gas should be transported through underground oro
underwater pipelines.

2. Extension of Controlso

To implement the foregoing design proposals and to extend
necessary controls to areas now lacking them, the following steps
are proposed:o

a. For exploration and development onoState-ownedolands, the
Bay conservation controls could be incorporated into State Lands

Commission leases.
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b. TFor all exploration and development, the agency designated
to carry out the BCDC plan could develop model policies concerning
location, design, and other precautions, for possible adoption by
cities and counties.

c. In areas outside the control of the State Lands Commission
and within cities and counties that do not implement the model
design policies, the BCDC and its successor agency could enforce
the regulations as part of its conditions upon the issuance of the

necessary pile drilling permits.
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SAN FRANCISCO BAY CONSERVATION AND DEVELOPMENT COMMISSION
507 Polk St., San Francisco 94102 557-3686

Possible Bay Planning Conclusions
Based on the Report on Oil and Gas

1.t Although some gas exploration is now under way in Suisun Bay,t
and although some drilling for oil and gas is theoretically possible in
eny part of the Bay, the best geological evidence currently available
indicates that such drilling will be confined to Suisun Bay and the
eastern part of San Pablo Bay.

2.t The principal Bay planning concerns about exploration and produc-
tion are its effects upon the ecology and appearance of the Bay. Ecological
considerations are now adequately provided for by existing regulatory
agencies, but aesthetic considerations are not. Therefore, each proposed
exploration or development in or on the shores of the Bay should be reviewed
as regards its effect upon the scenic values of the Bay and modified to the

extent that may be necessary and feasible to minimize adverse effects.

Adopted by the Commission at its meeting of 5/17/68
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