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T. INTRODUCTION

Water quality standards were adopted for San Francisco Bay and its
tributaries by the California State Water Quallity Control Board in 1967,
and accepted by the Secretary of the Interijor in January 1969, in accor-
dance with the Federal Water Quality Act of 1965. Pollution of these
waters 1is subject to the provisions of Section 10, Federal Water Pollution
Control Act, as amended (33 U.S.C. 466 et seq.). Section 10(a) of the
Act provides that the pollution, of navigable waters in or adjacent to
any State, that endangers the health or welfare of any persons shall be
subject to abatement.

Section 10(d) of the Act further provides that a Federal-State con-
ference shall be called whenever, on the basis of reports, surveys, or
studies, Chere is reason to believe rthat substantial economic iniurv
results from the inability to market shellfish or shellfish products in
interstate commerce because of pollution of such waters, and called
because of action of Federal, State, or local authorities.

This report summarizes presently available information pertaining
to the water quality in the San Francisco Bay system; evailuates that
information with respect to applicable standards, statutes, regulations,
or criteria; and recommends a program that will lead to compliance with
established water quality uses.

Specific objectives of the report are:

A. To evaluate the water quality in San Francisco Bay.

B. To determine whether a commercial shellfish industry or

other beneficial uses of the bay are being Impaired by

pollution of the waters.
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C. To determine whether shellfish or other economically important

bay species are heing adversely affected by water pollution.

D. To ascertain if existing and scheduled pollution abatement

measures for major municipal and industrial waste sqches
are satisfactory in light of existing and pending federal
responsibilities.

E. To ascertain if violations of water quality standards are

occurring in San TFrancisco Bay.

F. To develop recommendations for appropriate enforcement

action(s).

Sources of information contained in this report include: The
California State Water Resources Control Board; the California Statce
Department of Health; the California Department of Fish and Came;
California Academy of Science; San Francisco Regional Water Quality
Board; National Marine Fisheries Service; National Oceanic and Atmos-
pheric Administratiorn (NOAA); Marine Minerals Technical Center; U. S.
Geological Survey; the University of California; the United State
Public llealth Service; Food and Drug Administration (FDA); and the
Environmental Protection Agency (EPA). Limited field studies were also
conducted by the EPA National Fileld Investigjutions Center-Denver
(NFIC-D), Office of Enforcement, and by EPA Region IX personnel in
San Francisco. The cooperation and contribution of the various state,

local, and private organizations arc gratefully appreciated.
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IT. SUMMARY AND CONCLUSIONS

Despite continued attempts at implementing disinfection practices in
order to control coliform bacteria densities in San Francisco Bay, as
well as abatement and control programs for reducing other deliterious
contaminants, the EPA investigation, in the spring of 1972, indicated that

bacterial and other contamination interferes with the propagation o
————, v

harvest of commercially important shellfish.

Repecated bacteriological analyses of water samples from thrdughout
the bay system reveal that, except for in Carquinez Strait and Suisun Bay,
mid-channel waéers contain relatively low coliform bacteria densities,

In contrast, more than fifty percent of the waters directly over knowun
ch teds, ova the periphery of the Bay. contained coliform bacteria
densities in excess of state and federal criteria for "approved" shell-
fish growing waters.

The occurrence of these unacceptably high concentrations of coliform
bacteria were in the western and southwestern sectors of South Bay and in
the vicinity of the densely populated area of Oakland and Alameda. The
central area of the bay system contained two district localities of high
coliforin densities, one being the inner waters of Richardson Bay and the
other the waters adjacent to Point Richmond on the northeastern shore.
0f several shellfish areas in San Pablo Bay only Molate Point, north of
the castern sicde of the San Rafael-Richmond Bridge, was, surrounded by
waters of an unsatisfactory bacteriological quality. One shellfish
growing area in Carquinez Strait also contained overlying waters of poor

quality.
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Shellfish quality standards adopted by the State of California and
the National Shellfish Sanitation Program were exceeded in most shellfish
samples collected from the intertidal zone throughout the bay.

At one time or another, all shellfish collected from Central and
South Bays showed coliform bacteria densities in excess of adopted market
standards. Samples collected from four of the seven locations in San
Pablo Bay were in excess of bacteriological standards, and the only
obtainable sample from Carquinez Strait also proved to be of unsatis-
factory bacteriological quality.

In addition to the analyses for the accepted coliform indicator
organisms each shellfish sample was cxaminad for enteric pathogens. Two
species of Salmonella were found; S. kentucky was recovered from a sample
collected at Burlingame (on the western side of South Bay), and S. typhi-
murium was isolated from a sample collected in San Leandro Bay. These
findings indicate contamination of shellfish by inadequatcly treated sewage
and, consequently, a severe health hazard to anyone consuming the sea food.

Shellfish from the San Francisco Bay area were {ound to be contami-

nated with heavy metals, notably cadmium, chromium, copper, mercury, lead,

———

~and zine. At many bay locations heavy metal concentrations in the shell-
fish were substantially greater than the background levels, Alert levels
of heavy mctals that have been proposed by the FDA as indicators of
mggigizgl_ﬂgg_zggystrial_pqllutiqn in shellfish were_ggceeded in eighteen
differeqt cases. Zinc and lead werc the most widespread contaminants

observed during the study.

In Carquinez Strait mercury concentraticons in soft clams exceeded
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the FDA recommended levels for fish and shellfish,

Chlorinated inseccticides and polychlorinated biphenyls were found
in the shellfish and sediments sampled at most stations. Although the
concentrations exceeded backgrnund levels, they were not sufficiently
h;gh at this time to warrant regulatory action according to presently
accepted alert levels.

Shellfish in San Francisco Bay were found to be contaminated with
petroleum related hydrocarbons of industrial origin.

The propagation and harvesting of shellfish is impaired, to a major
degree, by water pellution resulting from the discharge to the bay system
of inadequately treated municipal and industrial wvastes and by dredging,
landfill, and spoil disposal practices. The potcntial exists for re-‘
cstablishment of a major shellfishery in the bay, should existing water
quality constraints be eliminated.

A sizeable standing crop of clams and native oysters is present in
the bay system. Research has shown that using modern cultural methods,
Pacific and Eastern oysters can be grown.

Estimates of the oyster productive potential of the San Francisco
Day system range from 1 to 13 million pounds of oyster meats annually.
At a dockside price of $0.40 per pound, thic production would have an
annual value of $400,000 to $5,200,000. The large supply associated
with the upper limit of potential production would probably result in
reduced prices, making an unper limit of $2,600,000 a more realistic
potential value of the fishery.

The total economic impact, on the economy of the San Francisco area,
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as the result of the loss of the oyster fishery, cadused by water pollution
is in the range of $820,000 to $10,200,000. This estimate considers only
the economic effect of the harvested oysters. The additional economic
impact produced by the importation of seed oysters to supply cultural
requirements is unknown.

The San Francisco Bay system exhibits evidence of enrichment at
various locations, mainly alonpg the shores and in tidal reaches of some
tributaries. Nitrogen and phosph@@ﬁs concent rations in the waters of the

bay system are substantially higher than traditional growth-limiting

S

levels. Decaying of aquatic vegetation has reached nuisance proportions
in the Albany tide flats, by producing hydrogen sulfide odcrs and by
causing blackening of the lead-based paints found on surrounding shore-
line homes.

Agricultural drainage from the Ceatral Valley, cntering the bay
system through the Delta, is one main source of nitrogen and phosphrous.
Municipal and industrial waste discharges also contribute substantlial
nutrient loads to the bay.

Fish kills have occurred annually in San Francisco Bay, particularly
in the Suisun Bay and Carquinez Strait area. These kills have generally
occurred durine the spring and summecr in the vicinity of muricipzl waste
treatment plants and industrial waste discharges and involve thousands of

fish [Appendix F]. More than 56 percent of the reported fish kills were

v \
from unknown causes; however, of thosc from known causes about 20 percent él' hm}

resulted from low dissolved oxygen, 7 percent from scwage, 9 percent from
e —— 4 = - = aa - - -

- Nl
an industrial pollutant, and §8 percent? from other causes. Most of these
/

<\

kills were investigaté& by the California Department of Fish and Game.
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SUMMARY AND CONCLUSIONS ON WASTE SOURCES

TO BE ADDED IIERE.
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Substantial success has been achieved by the State of California in
eliminating conditions of gross pollution; however, dischargers not com-
plying with state requirements still exist. Many dischargers have delayed
construction of necessary treatment facilities.

o™

No enforcement measures against pollution of interstate on navigable
waters have been taken by the Federal Government in the bay area pursuant
to the provisions of the Federal Water Pollution Control Act. Refuse

Act prosecutions have been limited.
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ITI. RECOMMENDATIONS
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1V. DESCRIPTION OF TIE AREA

A. PUYSICAL DESCRIPTION

San Francisco Bay is a distinctive geographical feature in the
Northern California area; unusual hills, striking in appearance, lic
on the outer periphery of the bay area. It covers approximately 435
square miles. San Francisco Bay ranges from 3 to 12 miles in width and
is about 50 miles in length.

Westernmost of the numerous large metropolitan arcas is the City of
San Francisco, situated on a land mass immediately south of the strait,
Golden Gate, that is the bay connection with the Pacific Ocean. The
cities of Richmond, Oakland, and Berkeley are east of San Francisco
acreoze the Bay from Golden Gace. To the norcheasc are Martinez, Vallejo,
Pittsburg, and Antioch. South of the San Francisco area lie the cities
of San Mateo, Burlingame, Redwood City, San Jose, Hayward, San Leandro,
and Palo Alto. North of the area are Rodeo, San Rafael, Walnut Creek,
Napa, Pctaluma, and Antioch.

The periphery of the bay is characterized by flatlands and tidal
marshland. Approximately 80 percent of this marshland has been "re-
claimed,”" chiefly for agricultural use and salt ponds. A great amount of
these lands, or shoreline, has a flat slope. As a result, the area
between mean high and lov water is relatively large; it totals 64 square
miles. Anothers result of the effect of this flat-slope topography is the
shallow depth of the bay. Average depths are about 20 feet. Immediately

east of the Golden Gate, which is only several miles wide, the average
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depth of the bay increases to 43 feet, while at the northern and southern
reaches the average depth remains 18 to 20 feet. 1In contrast, the scouring
action of high-velocity currents through the Carquinez Strait maintains

a maximum depth of 90 feet.

The San Francisco Bay estuarine svstem lies on a northeast-southwest
orientation and consists of South, San Francisco, San Pablo, and Suisun
Bays, the Carquincz Straits, and the Delta of the San Joaquin and Sacramento
Rivers. Within the boundaries of San Francisco Bay there are several
islands including Angel 1sland, Alcatraz, Yerba Buena, and the man-made
Treasurc Island.

For purposes of later discussion, the San Francisco Bay system has
been divided into four hydrographic units. These are: South Bay, Central
a7, 8an Pablo Day and Suisun say. South Bay is the portion of San Francisco
Bay lyving south of the San Francisco-Oakland Bay Bridge. Central Bay
boundarics are from the Richmond-San Rafael Bridge south to the San
Francisco-Oakland Bay Bridee. San Pabhlo Bay lies between the Richmond-

San Rafael Bridge and the Carquinez Strait Bridge. Suisun Bay extends
easterly from the Carquinez Strait Bridge to the west end of the Chipps

Island (including Grizzly and Honker Bays) [Figure IV-1].

B. CLIMATE

The San Francisco Bay area is characterized by a mild and temperate
climate, The warmest weather occurs in the late spring and early autumn,
Average temperatures in the City of San Francisco are about 50°F in
January and about 60°F in July. This slight variation in annual temper-
ature in the vicinity of the ocean contrasts to much wider ranges in the

inland areas.
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The rainy season extends from November through April, with maximums
occurring in December and January. Mean annual rainfall varies geogra-
phically, with a high of 22 inche; in the City of San Francisco to a low
of about 13 inches in the southern and eastern sections of the Bay system.
The average annual rainfall for the general Bay area is about 19 inches.

In contrast to precipitation, the average annual evaporation is about
48 inches which is more than twice the annual precipitation. This exten-

sive rate of cvaporation, highest in July, accounts for a loss of more

than 650,000 acre feet of water annually from the Bay system.

C. HYDROLOGY

Along the Pacific Coast, including San Francisco Bay, one of the
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or low water heights differ. The largest inequality is usually found in

the low waters, The mean tidal 7¥ange at Golden Gate is about 4 fcet. At
the Dumbarton Bridge, in South Bay, the mean tidal range increases to

7.5 feet, a noticeable change. Tn the northern section, the mean tidal
range gradually decreases from 4.6 feet in upper San Pablo Bay to 3.1

feet at Antioch in Suisun Bay. These tidal differences in the northern
section are attributed to a progressively dampencd tidal surge. In addition
to affecting the tidal range, this restrained tidal surge causes conspicucus
variations in times of tidal peaks within the system. Tidal delays, using
the Golden Gate as reference, are about 50 minutes at Dumbarton Bridge,

one to two hours in eastern San Pablo Bay and nearly four hours at Antioch

in Suisun Bay. Tidal velocities are variabie in the Bay system and are

influenced by winds and run-off from the Sacrameuto and San Joaquin Rivers.



DRAFT REPORT

R INT -
OR INTERNAL USE ONLY IV=d

Velocities exceeding five knots per hour occur in some reaches of the Bay.
Despite its shallow depths, San Francisco Bay (435 sq mi) contains
a relatively large volume of water; at mean tide the volume is approxi-
mately 5.4 million acre feet. The tidal prism (the volume of water between
mean high and low tides) is about 1.1 million acre feet or 21 percent of
the average total volume of water in the Bay. On each tidal cycle about
4 percent of the total volume of the Bay is replaced by new ocean water,
serving ;gé remove pollutants from the Bay. However, most of this replace-
ment occurs near Golden Gate, with progressively decregsigg amount of
flushing in the Bay system's interior.
Water transport within the Bay complex is controlled by tides and
advective flow (flow or movement of water resulting from causes other
than the tldes). In the northern section of the Bay system the advective
flow is basically the result of river discharge from the Delta region.
However, in the southern section there 1s very little discharge from
natural streams. The result is that the advective flow is minor and is
governed by waste discharges and evaporation. In general, dominant control
of Bay water transport is achieved by the effects of tides which far out-
weigh the effects of waste discharges, precipitation, groundwater move-

ment, or stream flows, includirgz even the large flow from the Delta.

D. WATER USES

The San Francisco Bay system providcs a wide variety of beneficial
uses, recreational and economical, to people in the area. Some of the
most important ones include water supplies for industrial, agricultural,

and municipal use; a natural habitacr for fish and wildlife; a vast,
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water-oriented recreational area; accessibility to ocean-going water
transport; and an aesthetically pleasing environment.

In order to protect these beneficial uses the California State Water
Quality Control Board has established water quality standards that have
bgen subsequently approved by the United States Environmental Protection
Agency. (These different uses and the water qualitykcriteéié)will be

discussed more thoroughly later in the text.)
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V. WATER QUALITY CONDITIONS

A. APPLICABLE WATER QUALITY REGULATIONS

Federal-State Water Quality Standards

The waters of the San Francisco Bayv system and tributary streams
are contained entirely within California. The tidal portions, affected
by the ebb and flow of the tides, are subject to the provisions of the
Federal Water Pollution Control Act as amended by the Water Quality Act
of 1965. In 1967, the California State Water Quality Control Board
established Standards for the tidal waters of the Bay system pursuant to
the 1965 amendments of the Act.l/ These Standards subsequently were ap-

proved as Federal Standards, except for the temperature criteria, in

The Standards consist of three components: 1) a designation of
beneficial water uses to be protected, 2) water quality objectives
(criteria) which specify limits on various water quality parameters,
and 3) an implementation plan that sets forth enforcement procedures
and time schedules for abatement of pollution.

Waters of the San Francisco Bay system are used for a wide variety
of purposcs. The staadards designate that the following beneficial uses
are to be protected:

1. Whole or limited body water-contact recreation.

2. The historic usability of domestic, industrial and agricultural

water supplies, east of the westerly end of Chipps Island, to
the extent that it is reasonably practicable until alternate

supplies arc provided.
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3. Industrial water supplies, westerly of Chipps Island at the
times with respect to al% water quality factors except salinity
incursion,

4. Fishing, hunting, fish and wildlife propagation and sustenance
(as shown in Figures V-1 and V-2).

5. Shellfish

6. Pleasure boating, marinas and navigation.

7. Esfhetic appeal.

8. Dispersion and assimilation of wastes.

Water quality criteria were established to protect the designated

beneficial uses. These criteria [Appendix A] specify numerical or nar-
rative limits for important water quality parameters. Criteria of special

interest are discussed in the following sections.

B. BACTERIOLOGICAL CONDITIONS

The Standards established in 1967 did not designate specific areas
to be protected for shellfish harvesting but indicated such areas would
be designated when studies by the State Department of Fish and Game
and Public Health had been completed. A total of 42 potential shellfish
harvesting areas were subsequently indentified in 1908 by the Department
of Fish and Game [Figure V-3]). Bacteriological quality of waters over-
lying these shellfish beds was found to be unacceptable for safe con-
sumption of shellfish when evaluated by the lepartment of Public Health
during the period 1966 to 1970. These waters failed to meet the require-
ments based upon criteria contained in the U. S, Public Health Service

manual, "Sanitation of Shellfish Growing Areas," 1965, revised. The



DRAFT REPORT
OR INTERNAL USE ONLY

n RICHIOND

& - 4.“—f-14+4183ﬁ’

'f. FCENTRAL 22
_BAY_

|v‘| (%00 0uREEET :;

RICKMOMND-
SAN RAFAEL~
BRIDGE

SOLGEN oA <
LT g e

™ REGIONAL BOUNDARY
P
: P, VALLESD Jagitis
e E:J-\ B
L of ‘&
& H FHTE. CHIPPS ISLAND
L] 4§ | “\5 % e RN
D N B
EE SAN ks T 1( 3 i ¢ ':'IA. s ifé}-lir—' -+ o "»..-;
HPABLO BAYHH T \ g e
§ 2 aEasseay Fe CARQUINEZ BEKICIA BRIDGE
! 19 BRIDGE
ey
1T i = )
Tt i AKTIOCH
} CARQUINEZ STRAIT BRIDGE
i i
SAN JOAQUIN RIVER

N
zﬁe———ﬁ%mmn mﬂ]
‘ % | FISH HIGRATION (AKADROMOUS)

_.N_

BELIEATION OF BEREFICIAL
USES OF TiDAL WATERS
18 BE PRUTECTED ]

[._“ __AFISH SPAWNING

%FISH. SHRIMP, CRAB AND

SHELLFISH HABITAT

PACIFIC OCEAN

u““‘
‘\L_
e \LSAN MATED
= { SRIDGE
cl‘::& —

5 0 5 10
SCALE IN MILES

Figure V-1 Beneficial Uses of Tidal Waters to be Frotected-Fish Migration; Fish Spawning;

Fish, Shrimp, Crab and Shelifish Rabitat



DRAFT REPORT
OR INTERNAL USE ONLY

y 7P

&
VALLEJO

wh

CARQUINEZ
BRIDGE

//'SAN
/PABLO BAY

' ///////// ;
e
7 & 7

ol
|
© 2 Sl
[ A / I (/ SO TLLL
2 7, /*,,(,.:3/. s
BENICIA BRIDGE Ry

L/
?,
K]

ANTIOCH £
ANTIOCH

CARQUINEZ STRAIT .’ BRIDGE
* REGIONAL BOUNDARY

RICKMOND-
SAN RAFAEL
BRIDGE

7

A SAN JOAQUIN RIVER

-N_

|

taeld ] y DELINERTION GF BENEFICIAL USES OF
GOLDEN GATE™ACLhintic Tioal WATERS 70 BL PROTISTIR

BRIDGE
% WATERFOWL AND OTHER WATER
ASSOCIATED BIRES HABITAT

MAEKMAL ROCKERY AND
HAULIKG GROUKDS

//4 BRIDEE
%
%

v

2 e
« . wDUMBARTON BRIDGE
LR,

/ ”
HanO®
9t
SH
»h‘“/ég’/skli MATED
g
&

PACIFIC OCEAN

5 0 5 10
SCALE IN MILES

Figure V-2 Beneficial Uses of Tidal Waters to be Protected-Waterfow! and Other Water
Associated Birds Habitat; Mammal Rookery and Hauling Grounds



DRAFT REPORT
OR INTERNAL USE ONLY

SAN
PABLO BAY

31-33

36-38

40":” L0 )30
RICHKOKD Cz’;}',"n"uu"uuu RICHMUND
SAH RAFAEL
BRIDGE 290 {128
&/
CENTRAL
BAY s;;
€

BRIGCE (

g L

PACIFIC OCEAN

325
& UAKLAKD BAY'
-v

VALLEJD

35 CARTUINEZ % ~BENICIA BRIDGE

BRIDEE

CARQUINEZ STRAIT

27

26

24

/L()u“‘“ﬁﬂ.‘gﬁo

CHIPPS ISLAKD

ANTIOCH

BRIDGE

SAN JOAQUIN RIVER

=
!

LEGEND
@ CALIFORNIA DEPARTHENT

OF FISH AND GAME
SHELLFISH BED NUMBER

1968

SCALE IN MILES

Figure V-3 Shellfish Bed Locations, San Francisco Bay System




DRAFT REPORT
OR INTERNAL USE ONLY

criteria for approved shellfish arcas are, in summary form:
1. The area is not so contaminated with fecal material that
consumption of shellfish might be hazardous,
2. The area is not so contaminated with radionuclides or industrial
wastes that the consumption of the shellfish might be hazardous.
3. The coliform median MPN of the water does not exceed 70/100 ml,
and not more than 10 percent of the samples ordinarily exceed
an MPN of 230/100 ml (5 tube decimal dilution test) measured
under the most unfavorable hydrographic and pollution conditions.
In addition to the above criteria, which were formulated to safely
classify shellfish growing waters, the State of California also complies
with standards adopted by the National Shellfish Sanitation Program for
all spccies of fresh and frozen oysters (includes all shellfish within
the Program) at the wholesale market level. Shellfish at the wholesale

market level are considered "satisfactory" when a fecal coliform density

g

of not more than 230 MPN per 100 grams of meat or a 35°C plate count of/
f

not more than 299:299,R££n§£2?ﬁi§_e¥°e°9??1

Prior to the 1972 EPA investigations, the most recent comprehensive
water quality study covering the entire San Francisco Bay system was
conducted from 1260 to 1964 by the University of California.zl During
this earlier study, samples were collected from a total of 51 stationms
distributed among six main areas of the Bay system. Coliform density
characteristics observed during the study are summarized below, Table V-1,

according to the areas of the Bay designated by the University as shown

in Figure V-4.



TABLE V-1
AVERAGE COLIFORM BACTERIA
(MPN/100 ml)
IN SAN FRANCISCO BAY, CALIFORNIA

1960-1961

South Bay Lower Bay Central Bay North Bay San Pablo Bay

Suisun Bay

20,000 500 1,000 500 1,000

Source: Extracts from Final Report, A Comprehensivz Study of San Francisco Bay,
Volume V, SERL Report No. 67-2,

2,000

ATINO 3SN TYNYILNT ¥0
LY0d3y L4vda
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Improvements in waste treatment practices since the 1960-1964
University of California study period (installation of secondary treat-
ment facilities by several municipal waste sources, including the large
City of San Jose facility, and disinfection of essentially all municipal
wastes) have resulted in some water quality enhancement.

Prior to the implementation of these disinfection practices by all
municipal waste treatment facilities, bacterial cencentrations through-
out the Bay system were generally in excess of acceptable limits for
water-contact recreation and far in excess of allowable levels for shell-
fish harvesting. Improved disinfection has resulted in a major reduction
in average bacterial levels in open water areas. Water quality at sev-
eral bathing beaches is now acceptable for water-contact sports during
much of the recreation season.é/ Sanitary surveys of a number of shell-
fish beds during 1969 and 1970 by the State of California Department of
Health showed that water overlying several beds was of suitable bacterial
quality to meet the U. S. Public Health Service limits for "Approved or
Conditionally Approved" shellfish harvesting areas.ﬂj However, bacterial
levels near most shellfish beds still posed‘a health hazard to human
consumption of shellfish. Also, shellfish from beds with acceptable
water quality were found to have unaceeptabiy high bacterial levels in
their meat;i/ Froximity to waste outfalls, unreliability of disinfection
facilities at waste treatment plants, and uncontrolled sources of
bacterial contaminatior were factors ccntributing to unacceptable levels
of bacteria near shellfish beds during this survey period.

Despite ccuatinued attempts at implementing disinfection practices
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to control coliform bacterial densities in San Francisco Bay as well as
abatement and control programs to reduce other deleterious contaminants,
investigations by the Environmental Protection Agency indicates that
bacterial and other contamination interferes with the propagation or
harvest of commercially impeortant shellfish,

These recent bacteriological studies were conducted in the spring
of 1972 and included all of the waters of the San Francisco Bay system
as well as shellfish from certain sections of the surrounding shoreline.

To determine bacteriological quality, water samples were collected
for examinations twice daily during the peak of each tidal phase for the
open waters and once a day, for a ten-day period, for water immediately
over shellfish beds. All coliform analyses were performed according to

methods prescribed im the 15th Edition, Standard Metrhods for the Fxami-

nation of Water and Wastewater, 1971, using the Most Probable Number

technique;il Results of these bacteriological determinations are presented
in Tables V-2 through V-5. Isolation of pathogenic (Salmonella) bacteria

from shellfish meats was attempted at 33 locations.

At 12 of the 24 samples stations in this section of the Bay, viola-
tions of the National Shellfish Sanitation Program bacteriological criteriu
for shellfish harvesting waters occurred [Table V-2, Figure V-5a). At
station 1 20 percent of the samples were greater than 230 during high
tide and 38 percent were greater than 230 for the low tide period.

Station 2 had 50 percent of the samples greater than 230 during high tide
and 62 percent for the low tide period, the wzdian value was 240 coli-

forms per 100 ml. Stations 11 and 15 also showed violations during both
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tidal phases with more than 10 percent of the samples grcater than 230
coliforms per 100 ml. Stations 4 and 8 showed violations during low
tide only. Of the waters directly overlying known shellfish beds vio-
lations occurred at 6 of the 10 sampling stations [Table V-4]. The
majority of these stations are located on the western shoreline in the
vicinity of major sewage discharges. All shellfish samples (13) col-
lected in the South Bay were in violation of sanitary quality criteria
(fecal coliforms in excess of 230/100 gm shellfish meat with values as
high as 46,000 fecal coliforms per 100 gm [Tables V-3, V-5, Figure V-6al.
In contrast, shellfish samples collected from Drakes Estero, for control
purposes, were not in violation of sanitary quality criteria.

Pathogenic bacteria were isolated from shellfish meats at two
locations in South Bay. Salmorella kentucky was isolated from shellfish
taken from the Burlingame (9) beds and S. typhimuriun from samples taken
at San Leandro Bay (20) [Table V-5]. The presence of pathogenic Salmonella
constitutes a severe health hazard to anyone consuming or cven contacting
the shellfish. The lack of recovery of similar organisms from other
shellfish beds dees not necessarily mean that the organisms are absent

but that the recovery technique used was unsuccessful [Appendix BJ.

Central Bay

Five sampling stations located in this section of San Francisco Bay
did not meet thc N.S.S.P. bacteriological requircments for waters over-
lying shellfish growing areas [Table V-2, Figure V-5b]. Stations 19 and
24, located near the San Francisco North Point plant, had bacterial

counts which were in violation duirng high tide only, both with 25 percent
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of the samples greater than 230 coliforms per 100 ml. Station 24 had a
median value of 90 coliforms per 100 ml. Also, waters in the vicinity

of Point Richmond, Strawberry Point, and Richardson Bay contained
excessive amounts of coliform bacteria [Table V-4]. Shellfish samples
collected from the intertidal zone near Richmond, Albany Hill, Strawberry
Point, and Richardson Bay [Table V-5] had bacterial densities which

were in violation of the established market standard for shellfish

meats [Figure V-6b].

San Pablo Bay

Results of bacteriological analyses of water samples from San Pablo
Bay show that sampling station%; 42 and 44 had bacterial counts which
were in vinlation during both tidal rhases., During the low tide periocads
100 percent of the water samples from both stations were greater than
230 coliforms per 100 ml. with median values of 900 and 700 coliforms
respectively. Station 42, at high tide, had a median value of 1,500
with 75 percent of the samples greater than 230 coliforms per 100 ml,
Station 44, at high tide, had a median value of 100. Water samples
from station 41 were in violation during low tide only having 28.6 percent
greater than 230 coliforms per 100 ml. Stations 33 and 35 through 39
vere of good quality [Table V-2, Figure V-5b].

Shellfish samples collected at China Camp, Tara Hills (33), and
Pinole in San Pablo Bay were within the U. S. Public Health Service
bacteriological requirements [Table V-3, V-5, Figure V-6b]. Samples

from Point Pinole, Tara Hills (32) and Molatc Point were in excess of
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required standards. A shellfish sample collected near Rodeo (13,000
fecal coliforms/100 gms of meat) greatly excecded the U, S. Public Health
Service bacteriological standards as did water from sampling stations

41, 42, and 44 located nearby. High coliform counts in all of the water
samples collected at low tide from stations 42 and 44 demonstrate the
poor water quality flowing into San Pablo Bay from Suisun Bay and Car-
quinez Strait. Contributing sources of pollution to these areas include
several sewage outfalls such as the Maritime Academy, Mare Island Naval
Ship Yard, Vallejo County Sanitation Plant, and numerous commercial

vessels which periodically dock in the arca.

Carquinez Strait, Suisun Bay and the Sacramento-San Joaquin Delta

All sampling stations from Carquiner Strait and Suisun Bay exceeded
N.S.S.P. bacteriological requirements for shellfish harvesting areas
[Table V-2, Figure V-5c¢]. The shellfish sample collected from the
shoreline of Carquinez Strait near Benicia exceeded N.S.S.P. bacterio-
logical requirements for market shellfish [Table V-3 and Figure V-6c].
High coliform bacterial densities in the Delta and Suisun Bay are’
attributable to agricultural wastewaters, inadequately treated effluents
from municipal sewage treatment plants and industrial complexes, and
untreated sewage from U. S. Naval ships, freighters, and pleasure boats.
In addition, lower salinities in these locations are less toxic to
bacteria.

Bacterial densities in water samples from stations located in the

Sacramento-San Joaquin Delta (No.'s 51 and 52); San Pablo Bay (No.'s 42
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and 44); South Bay (No.'s 1 and 2, Oakland Airport-19, and San Leandro
Bay-20) excceded California Water .Quality Standards for water-contact
sports areas which state that, "20 percent of samples not to exceed an
MPN of 1,000 total coliforms/100 ml in any 30-day sampling period

[Tables V-2, V-4].
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C. CHEMICAL CONDITIONS

Selected samples of bay water, bottom sediment, and of shellfish
were collected, during the spring of 1972, in an effort to determine
whether or not shellfish in San Francisco Bay were being exposed to the
effects of chemical pollution., The EPA laboratory staff analyzed these
samples for the prescnce of heavy metals, chlorinated insecticides,
polychlorinated biphenyls, petroleum hydrocarbons, and hexane-extractable
materials. [Sampling locations are shown in Figures V-7, 8, and 9.]

Results of these analyses are discussed in the following sections.

Heavy Metals

During this investigation, samples were analyzed for the heavy
metals, cadmium, chromium, copper, lead, zinc, and mercury. Individual
results are summarized by sample type: water [Table V-6]; bottom sediment
[Table V-7]; and shellfish [Table V-8, V-8a]}. As noted [Table V-6)], water
samples were collected and analyzed from each station during ebb (para-
meters No. 01 and No. 03) and flood tides (parameters No. 02 and No. 04).

Contamination by heavy metals can be a serious pollution problem
in an estuarine environment. Heavy metals are persistent and can often
be accumulated by living organisms to levels that are may times greater
than those in t.e surrounding environment. The metals identified in this
investigation are all relatively toxic to aquatic life. Combinations of
these clements, notably copper and zinc or cadmium and copper, etc., can
produce synergistic effects which greatly increase the toxicity of the
individual elements. [Toxicological effects of metals and other pollu-

tants are discussed in more detail in Appendix E.]}
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In San Francisco Bay the concentrations of cadmium in the water and

in bottom sediments were found to be below detectable concentrations.

Only trace amounts wvere observed in clams throughout the bay; however, 6
oysters collected near Redwood City (Station No. 78) and San Leandro d

— e . 7 ]
(Station No. 73) contained from 2.0 to 4.5 mg/kg of cadmium. These con-|

) f
centrations are in excess of the alert levels [Appendix J] for heavy ;

“

Eigels proposed by the FDA in 1968, as well as of the levels_proposed
?n 1971 which recommended that cadmium not exceed the range 1.5 to 3.5
mg/kg in oysters.ﬁ/ The source of these high concentrations of cadmium
are presently unknown and warrant further investigation.

Chromium concentrations in the waters of San Francisco Bay were below
detectable levels (0.01 mg/l) at all hut one station (located at the far
end of South Bay) where a concentration of U:QE_mﬁl} was observed. In
the bottom sediments the chromium concentrations ranged from less than 1
to QO_TQ/RQ: In general, the highest levels of chromium were found in the
upper end of South Bay. Oysters from both San Francisco and Drake's Bays
(Control Station No. 79) contained less-than-detectable concentrations.

Several of the clam samples contained low levels of chromium (0.9 to 1.5

mg/kg); however, a sample from Oyster Point (Station No. 77) contained

Qe
_<0 mg/kg, a value that is four times greater than the proposed FDA ale

level (5 mg/kg) for chromium in soft clams. Although bottom sediments

at this station did not contain excessive chromium (25 mg/kg), contami-
nation of the shecllfish by soluble chromium salts may occur. One other
sample in San Pablo Bay, Tara Hills (No. 32), was also in excess of the

FDA alert level with a concentration of 6.65 mg/kg.
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The State of California has set a threshold limit of 0.05 mg/l for
the concentration of copper in fresh water but does not have a standard
value applicable to saline waters. Levels in excess of 0.1 mg/l are con-
sidered sufficient for oysters to accumulate excessive amounts, while
copper concentrations above 0.5 mg/l become toxic to shellfish upon
chronic cxposure.ltg/

In most of the San Francisco Bay waters tested copper concentrations
were below detectable levels (<0.01 mg/l). In South Bay measurable con-
centrations ranged from 0.0l to 0.60 mg/l. With the exception of the
highest value (0.60 @g/;), observed just northwest of the San Mateo Bridge
(Station No. 4), little variation was detected between high and low tide,
and into the south end of the bay the values generally increased. The
significantly higher concentration of Station No. &4 is likely caused by

a poigg:igiycg_q;§gharge.
Concentrations of copper in the bottom sediments ranged widely, from
less than 1 to 88 mg/kg, but showed no apparent trends nor appeared to
have any direct relationship to the concentration observed in shellfish.
Oysters collected near Redwood City (Station No. 78) and San Leandro
(Station No. 73) contained copper concentrations from 60 to 140 times
greater than in those from uncentaminated locations in Drakeés Bay (Station
No. 79). These greater concentrations approached the proposed FDA alert
level of 100 mg/kg. Soft clams from near Redwood City (Station No. 78)
did not contain detectable copper (<0.5 mg/kg). Gross copper contamination

was observed near Molate Point (Station No. 92) where clams contained

34 mg/kg and observed to a lesser extent near the Dumbarton Bridge
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No. 71). The proposed FDA alert level for soft clams is 25 mg/kg.
Previous work by the U. S. Geological Survey had shown that mercury

contamination was not a serious problem in the bottom sediments from

San Francisco Bay.gl During this study EPA investigators detected
concentrations of mercury in edible tissue samples for shellfish col-
lected at various parts of the Bay [Table V-8, 8a]. Although most of

the mercury levels were low, one sample of soft calms from Carquinez
Strait (Station No. 60) contained 0.79 mg/kg, or significantly more than
the FDA recommended limit (0.5 mg/kg) of mercury in fish and shellfish.lg/
Another sample of soft clams from San Pablo Bay (Station No., 91) contained
mercury concentrations of 0.42 mg/kg the value that is approaching the
recommended limit. The sources of this contamination are not known but
may be from industrial discharges within thec area.

Concentrations of lead in San Francisco Bay waters were found to be

.very low. Samples of water collected south of the Bay Bridge all con-
tained less than 0.1 mg/l of lead. Water samples collected further north,
in Suisun Bay, contained less than 0.01 mg/l of lead. Bottom sediment
samples contained variable amounts of lead, ranging from less than 5 mg/kg
(at all open water sampling stations south of San Leandro (Stations No. 1
to No. 10) tc ¢/ mg/kg (at the mouth of Carquinez Strait (Station No. 43)).
Sediment samples collected along the periphery of the bay were found to
contain significantly higher levels of lead than samples collected from
deeper waters., Sediments from many of the shellfish sampling stations
were found to contain high concentrations of lead in the sediments, notably

Stations No. 71 and No. 75.
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At a number of shellfish sampling stations the concentration of lead
in soft clams exceeded the proposed FDA alert levels that call for less
than 2.0 mg/kg lead, cadmium, chromium, and mercury combined. The most
seriously contaminated stations were: Albany Hills, No. 27 with 19 mg/kg;
Bay View Park, No. 3 with 11 mg/kg; No, 91 with 4.2 mg/kg; Oakland Inner
Harbor, No. 23 with 3.8 mp/kg; Richardson Bay, No. 42 with 2.9 mg/kg;
Tara Hills, No. 33 with 2.2 mg/kg; and Molate Point, No. 92 with 2.0 mg/kg
of lead. At stations No. 91 and No. 92 the scdiment concentrations of
lead were relatively low (18 and 25 mg/kg, respectively); even greater
shellfish contamination may occur at stations with greater lead concen-
trations in the bottom sediments. Unfortunately, the detection limit of
lead in many shellfish samples was not sufficiently low to determine
whether significant uptaken of this toxic element was occurring.

During this investigation of the waters of San Francisco Bay the
levels of zinc found [Table V-6] were lgw: Concentrations in the bay
south of the City of San Francisco ranged from 0,02 to 0.15 mg/l. 1In
general, the amounts of zinc tended to increase in concentration toward
the south end of the bay. North of the Citv zinc concentrations in the
wvater were lower. In Suisun Bay all but one wvater sample contained less
than 0.0l mg/l which is the zinc concentration normally found in the
open ocean.-Z

Measurable quantities of zinc werc found in all bottom sediments
collected from the bay. Acid-extractable zinc ranged, in the sediments,

from 18 to 152 mg/kg., Tor comparison, a control station in Drake's Bay

(Station No. 79) contained 18 mg[kg of zinc “n the sediments. Such an
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abundance of zinc throughout the Bay indicates multiple sources of con-
tamination. In addition, it is evident that zinc is readily incorporated
into the sediments and is therefore transported primarily in the parti-
culate phase.

Oysters tend to concentrate zinc from the environment in their
tissues to a greater extent than do clams. Eastern and Pacific oysters
collected at Station No. 78, near Redwood City, contained 608 and 336 mg/kg
zinc, respectively, while clams contained only 25 mg/kg. At the Control
Station (No. 79) Pacific oysters contained 111 mg/kg, or one-third the
concentration found in the bay. The proposed FDA alert levels of zinc in
oysters in 1500 mg/kg which is three times greater than the highest con-
centracion found.

Although the zinc concentrations were lowver in clams, these organisms
were apparently exposed to more zinc contamination than were the oysters.
Most clam samples in the bay contained more zinc than the 14 mg/kg in
soft clams observed at Control Station No. 79. Serious contamination was
evident near Foster City (Station No. 71) where clams contained 59 mg/kg
zinc and, to a lesser extent, near Carqinez Strait (Station No. 60),

Palo Alto (Sterionm No. 75), and Oakland Inner Harbor (No. 23) where zinc
concentrations in soft calms were 35, 30, and 35 mg/kg,respectively.

Each of these camples contained more zinc than recommended by the proposed
FDA alert levels (30 mg/kg) in soft clams. Therefore, this finding demon-
strates that zinc contamination of shellfish is definitely a problem in

San Francisco Bay.
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Chlorinated Insecticides and Polychlorinated Biphenyls

During this investigation samples of bottom sediment, shellfish
tissue, and plankton were tested for the more common chlorinated insecti-
cides, as well as for the polychlorinated biphenyl (PCB) mixtures (known
by their Monsanto trade name of Aroclor). [Results of these analyses
are summarized in Table V-9, 9a.]

Chlorinated pesticides are highly toxic chemicals. Typically, they
are persistent compounds, though some may be degraded by living systems
into less toxic metabolities. As residues in the aquatic environment
they may persist unchanged for many years and, consequently, present a
continuing threat to animal communities. Shellfish have the ability to
accumulate these residues in their body fats when only minute amounts
exist in the surrounding environment. As a general rule, the acute
toxicity of these pesticides increases with metabolic activity, being
two or three times more toxic in the summer than in the winter;zj More
subtle changes, such as reduced growth, reproduction changes, altered
physiology, and induced abnormal behavior patterns, can occur at much
lower levels of exposure than those which cause acute toxicity. [See
Appendix E for a more detailed discussion.]

Polychlorinated biphenyls (PCB's) are also very stable compounds
which have only Sétgﬁi{y been found to be widespread in the environment.
The higher levels of contamination can usually be traced directly to
industrial activity where they are used for a variety of purp.ses. These
materials are similar to the chlorinated insecticides in their impact on

the environment. To many organisms, they ax. nearly as toxic as the
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chlorinated insecticides, and, through food chain magnification can
rapidly reach acute levels,

All samples collected in San Francisco Bay contained some chlorinated
hydrocarbon residues; the exception is plankton, for too little sample was
available for analysis. Of the more common chlorinated insecticides only
chlordane, dieldrin, DDT, DDD, and DDE were detected. Four different
polychlorinated biphenyls were observed: namely, Aroclors 1242, 1248,
1254, and 1260, which differ primarily by the degree of chlorination.

The bottom sediments contained only very low concentrations of
chlorinated insecticides. Because of biological magnification the shell-
fish contained greater concentrations.

Oysters in samples from San Leandro (Station No. 73) and Redwood City
{Station No. 78) contained the highest levels of insecticides, even
though sediments at the same location'contained no detectable residues.
The observed concentrations were from one to two orxders of magnitude less
than those reported in past years for the Bay system.zj However, while
the current levels dﬁ not presently require regulatory action, they do
indicate that contamination levels are at borderline values with regard
to the onset of deléterious effects on growth, reproduction, and bechavior

to aquatic life. Thus, they represent a cause of concern.

In general, concentrations of PCB were higher than those of the
insecticides. Sediment samples contained from less than one to 275 ng/g
of Aroclor 1254, as observed at Redwood City (Station No. 78). Arain,
the shellfish containcd more PCB than did the sediments. Oysters at

Redwood City (Station No. 78), San Leandro (Station No. 73), and Coyote Pt.
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(No. 10) were the most grossly contaminated. These levels of PCBs, while
below levels necessitating regulatory action, are of sufficient magnitude

to demonstrate definite industrial contamination.

0il and Petrochemical Residues

Samples of soft-shell clams, Mya arenaria, vere tested for petroleum
contamination by analyzing each sample for aliphatic hydrocarbons. Using
gas chromatography, hydrocarbons of petroleum origin can be easily differ-
entiated from the small amount of aliphatic hydrocarbons that occur
naturally in most aquatic organisms.

The clam samples (6 to 10 organisms/sample) were collected along the
eastern short of Central and San Pablo Bays betwvecn the Oakland Bay Bridge
and Carquinez Bridge. All of the samples tested contained measurable
amounts of petreleum contamination. llydrocachons vesiducs iun iLhe slell-
fish ranged from 14 to 29 ug/g [Table V-10].

Although the levels of petroleum contamination appear lov as comparcd

to values found in oyster samples from Galveston Bay, Texas, the defi-

- VT 3 - -
—— ==y -

ciency of information relative to petroleum uptake by softshell clams is
such that the degree of contamination is undeterminable. lowever, the
lack of a clearly defined, homologous series of n-alkanes, as determined
by gas chromatographic analysis, supggests that petroleum contamination
of the samples is not of recent origin.

Still presently unknown is the magnitude of health hazard of these
petroleum residues for the consumption of shellfish; however, it is clear
that shellfish in San Francisco Bay are definitely contaminated by
petrolcum that originates from industrial sources, such as discharges
from petrochemical and related industries, leakage or spills from oil

carrying transport vessels, ctc.
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D. BIQSTIMULANTS AND ALGAL POPULATIONS

In 1954 in order to protect water quality throughout the San Joaquin
Valley the U. S. Bureau of Reclamation recommended that an agricultural
waste drainage system be constructed throughout this California valley.
With the enactment, in 1960, of the Burns-Porter Act and Public Law 86-488
construction of a "Master Drain" was authorized as part of the California
State Water Facilities. A feasibility study, conducted by the California
Department of Water Resources, concluded, among other things, that the
most practicable and economical method of agricultural waste disposal
was, by way of the western Sacramento-San Joaquin Delta, into San Fran-
cisco Bay.ll

Preliminary data compiled in 1968 by the Federal Water Pollution
Control Administration (FUPCA, now part of EPA) indicated that the drainage
water would be high in nitrogen (30 mg/l1 N-NO3), and in 1967, the agency,
conducted further studies to determine the effect (on biostimulation) of
discharging such water into the Bay-Delta system.lg/ In summary, the

investigation revealed that "

untreated" drainage water could have signi-
ficant adverse effects upon the fish and recreation benefits of the
receiving waters.

Subsequent studies by various State, Fcearal, and private agencies
have substantiated earlier findings. A 1969 study concluded that nitrate-
rich agricultural drainage, when mixed with San Joaquin River Declta water,
stimulated algal growth and recommended nitrogen removal from wastewater;ll/

Also, another study in 1969 found that nitrogen and phosphorus were 10

to 100 times greater in the Delta than those reported necessary for a
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substantial growth of algae. This same study found that these two
nutrients have increased significantly over the past 4 to 6 years and

that algal blooms were occurring in certain areas. The blooms are both

4/

. . . s . . . 1
highly undesirable and indicative of excessive enrichment of Delta waters.—

Further investigations of algal growths found that certain of these
excessive blooms occur along the shore and sloughs in South Bay recceiving

. 15/ . .
wastewater dischargers.—~" Highest measurements of algal growth are being

; , . 18,19
consistently found in Suisun Bayc——*——/

In contrast to the stimulatory effects of agricultural wastewaters
there appears to be acting, in the bay waters, both industrial-municipal
and natural inhibatory variables that have a locally limiting effect on
excessive algal growth. Past studies have shown that efflucntc from
municipal treatment plants and industrial complexes containing high con-
centrations of ammonia and chlorine convey a toxic effect on algae by

e e . . , 16,18/ .
limiting their growth and reproduction.~~"=—  Productivity mecasurcments
throughout San Francisco Bay have shown that the natural phenomona of
high turbidity or low concentrations of silica may also be important
18/
factors limiting algal growth.—

Extensive studies, conducted for water auality management purposes,
have recommended that waste discharges be removed from tidal sloughs and
from the southern and eastern extremities of the Bay system as a means

of reducing the adverse effects of biostimulants in these arecas of

limited tidal interchange.—
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E. RELATIVE TOXICITY

A parameter that has come into common usage is describing the water
quality condition of the San Francisco Bay system is relative toxicity.
This parameter takes into account both the amount and strength of the
waste and, thus, allows comparison of the reclative effects of many dis-
cAarges. The relative toxicity of a wastewater discharge is defined as
the volumetric flow of the discharge divided by the 48-hour median
tolerance limit (expressed as a decimal fraction) determined from a
bioassay using fish.

In the University of California Comprehensive Study of San Francisco
Bay it was concluded that the most significant pollutant discharged to
the bay appeared to be acute toxicity.——/ The occurrence of toxicity may
be found to a greater or lesser degiec in selected areas througnout the
Bay system. Relative toxicity has been of particular concern in the
South Bay south of Dumbarton Bridge and in Suisun Bay and the Sacramento,
San Joaquin delta upstream from Carquinez Bridge.

The source of toxicity in the San Francisco Bay system has been
shown, by one study, to be approximately 56 percent from municipal sources
anq_ﬁﬁ_percent from industrial sourccs;l/ Evaluation of the toxicity of
many municipal and industrial sources has shown that almost all of these
wastes are togig in varying degrees to fish. Moreover, the toxicity of
wastewater has been shown to vary with the degree of treatment provided.

Municipal end industrial discharges receiving only primary or marginal-

secondary treatment are the major sources of toxicity. Many of the

_/ Bay Delta manual,
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constituents of wastewaters are toxic to aquatic life either occurring
alone or as a result of synergistic effects with other compounds. [Some
of these constituents exhibiting toxicity are tabulated in Appendix F.]

Studies on the San Francisco Bay system have shown a direct relation
between relative toxicity and serious reductions of the variety of bottom
dﬁelling organisms which are an essential link in the natural food chain.
The benthic animals in the food chain represent about 85 percent of the
total protein in the bay waters. The effect of toxicity on fish may be
far more serious than what the value, measured by the relative toxicity
test, would indicate. Problems of long~term, chronic damage (occurring
at low toxicant concentrations) cannot be measured by the relative
toxicity determination.

Therefore, it is evident that the =olution to the toxicity preoblem
in San Francisce Bay is not a simple one. Three aspects of the problem
should be attacked. Firat, higher levels of treatment should be pro-
vided to those waste discharges that are high in relative toxicity.
Secondly, waste effluents wvhich discharpge in areas of minimal tidal
wvater interchange should be removed to arcas wherc rapid dilution is
possible. Thirdly, because certain toxic materials are not amenable to

treatment, source control should be required.

F. DISSOLVED OXYGEN

Throughout most of the San Francisco Bay system dissolved oxygen
concentrations are consistently about 80 percent of saturatioun; however,
significant dissolved-oxygen depletions occur in several critical areas

of the bay. Depression of dissolved-oxygen l2vels to below acceptable
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limits occur in tidal strecams and sloughs along the westerly shore of
South Bay south of Dumbarton Bridge and the northerly shore of San Pablo
and Suisun Bays. This problem is most severe in Coyote Creek, Guadalupe
River, Mountain View Slough, Redwood Creek, Petaluma River, and Sonoma
and Suisun Sloughs.

The primary factor contributing to dissolved-oxygen depletions is
the discharge of organic materials from municipal waste sources. Waste
sources discharging to somewhat confined areas where dilution water, and
thus assimilative capacity, is limited result in the largest dissolved
oxygen deficits. These discharges are the most damaging during the
canning season in late summer and early fall, when a number of plants
receive large loads of organic wastes from food processing plants.

The low dissolved oxygen levels have resulted in the elimination
or reduction of fish and other aquatic life populations in several areas
of the bay, espccially the South Bay. Some of this exhaustion of aquatic
life may be caused by toxic materials as well as by dissolved-oxygen
depletions.

Dissolved-oxygen depletions are expected to continue and increase in
magnitude as waste volumes increase. This trend could be reversed by re-~
moval of these ulscharges from areas of minimal tidal water interchange

to arcas where large volumes of dilution water are available.



TABIE V-2
BACTERIOLOGICAL DERSITIES - SAN FRANCISCO BAY SURVEY
WATER SAMPLES
SPRIN., 1672

tation Ho. of Total Coliforms, Fen/100 al % Samples % Samples tecal Coliforms, MPN/100m]
Kumoer Station Description Tide Samples Maximum  Minimum  Medy n Log Mean  >230 >1,000 Maximum  Minimum  Median  Log Mean
1 Ton2rs Opposite Beards Creek High 10 920 8 20 37 20* 0 700 2 8 12
Low 8 3,560 33 120 210 38* 25%* 1,700 8 79 94
2 Buoy FIR 4 High 10 3,500 14 240* 250 50* 30%* 350 2 31 29
Low_ 8 540 7 21t 140 62* 0 130 7 41 36
3 Hortheast cf Mcuth of kigh 10 1,100 2 5 6 10 10 170 <2 2 4
Redwood Creek
Low 8 5 <2 K4 <2 0 0 5 <2 2 <2
4 Buoy FI 2.5 Sec High 10 920 <2 41 <33 10 0 49 <2 <2 <4
Low 8 350 14 95*% 72 25% v 170 2 13 10
6 Just South of San Mateo High 9 49 <2 -2 <4 0 0 13 <2 <2 <2
Bridge
Low 8 5 <2 <2 <2 0 0 2 <2 <2 <2
7 Baoy FI 4.0 Sec #3 High 9 2 <2 <2 <2 0 0 <2 <2 <2 <2
Low 9 70 <2 <2 <4 0 0 5 <2 <2 <2
8 Buoy FI 4.0 Sec #5 High 9 8 <2 -2 <3 0 0 <2 <2 <2 <2
Lo 9 240 5 %6 54 22* 1] 13 <2 4 <5
9 West of Point San Bruno digh 6 2 <2 -2 <2 0 0 <2 <2 <2 <@
Low 6 <2 <2 2 <2 0 0 <2 <2 <2 <2
10 Buoy F14 Sec #1 High 9 110 <2 2 <3 0 0 110 <2 <2 <3
Low 9 8 <2 2 <2 0 0 2 <2 <2 <2
11 Half Point OFf Sierra Point High 9 540 2 49 27 11+ e 14 <2 <2 <4
Low 7 330 <2 7 <Z3 14~ 0 23 <2 <17 <8
13 Buoy FI 6 Sec Ex-A High 9 17 <2 7 <6 0 0 1 <2 <2 <3
Lov 8 33 <2 -2 <3 0 0 5 <2 <2 <2
14 West of Grounded Hulks High 8 5 <2 < <2 0 0 <2 <2 <2 <2
Low 8 2 <2 ~2 <2 0 0 2 <2 <2 <2
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ABLE
BhuieraulGSIvene wedSiTizcd - AN FranusdCO bar SuxVEY
LATER SAlFLES
SPRING, 1672

()

Station No. of Total Coliforms, 12 {/10C w1 % Samples % Ssamplies Fecal Coliforms, MPN/ 100 m1
Numder tation Description Tide Samples HMaximem  Minimun Medien  Log lean >230 »>1,000 Maximun _ Minimun _ Median _ Log Mean
15 Half Mile East of Potrero Figh 9 1,600 22 70 75 11 1.1 79 2 17 13
Point ;
Low 8 1,100 8 79~ 75 12.5* 12.5 140 <2 8 <12
17 Buoy FIR 4 Sec #2 hign 9 27 2 13 8 0 0 8 <2 F4 <3
Low 8 23 <2 -2 <3 0 0 2 <2 <2 <2
19 Mid-channel Off High 8 330 <2 41 <47 25* 0 22 <2 13 <8
North Point Buoy
“BR Low 8 33 4 10 9 0 0 8 <2 2 <3
21  End of Berkeley High 8 33 <2 5 <4 0 0 5 <2 <@ <2
Fier
Low 8 49 <2 3 <6 0 0 33 2 2 3
23 Off Berkeley ”er Hign 8 79 <2 <2 <3 <3
Kear Yacht hkarbor
Low 8 49 <2 5 <6 1] 0 5 <2 <2 <3
24 Biack Point Cuoy A High 8 490 17 9 89 25* 0 27 5 12 12
Lo« 8 34 2 14 12 0 0 13 <2 4 <4
26 Richardscn Bay High 8 70 <2 5 <7 0 0 8 <2 2 <3
Buoy 6
Low 8 49 2 7 8 0 0 17 <2 4 <4
29 OFff Pt Pichmond High 8 23 <2 ° <6 0 0 5 <2 3 <3
hd-channel Buoy #2
Lovw 8 49 <2 4 <4 1] 0 5 <2 2 <2
31  Buoy FIR 46 High 8 23 <2 <2 <3 [¢] 0 8 <2 <2 <2
Ricnmond Channel .
OW 8 13 <2 3 <4 0 0 4 <2 2 <2
33 27 Ft. ¥White Marker, High 8 5 <2 2 <3 0 0 5 <2 <2 <2
Left Side of Channel
Low 8 11 <2 «? <3 0 0 5 <2 <2 <2
35 Off Pier at Pt. Orient High 8 79 <2 8 <6 0 0 33 <2 2 <4
Low 8 17 <2 4 <4 0 0 <2 <2 <2
36 Buoy FIG 4, Sec #3 High 8 23 2 8 6 0 0 8 <2 2 <3
sluma R h 1
Petaluma River Channe Low . 2 @ " @ 0 0 < < < <
37 Mid-San Pablo Bay High 8 49 <2 6 <8 0 0 11 <2 <2 <3
Off Pinole Point
Low 7 23 2 5 6 0 0 8 <2 <2 <2
38 Off Pinole Point High 8 49 <2 4 <6 0 0 8 <2 <2 <3
Channel Buoy i35
) Low 8 10 7 33 32 0 0 33 2 10 9
39 Off Pier at Pianole High 8 33 <2 8 <7 0 0 8 <2 2 <3
Point )
Low 8 13 2 8 9 0 0 8 2 4 3
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BACTERIOLOSICAL DENSITIES - SAN FRANCISCO BAY SURVEY

TABLE V-2 (CONTINUED)

WATER SAMFLES

SPRINS, 1872

Station No. of Total Coliforms, #PN/1CO mi % Samples 3% Samples Fecal Coliforms, MPN/1G0 ml
Nugber Station Description Tide  Samples  Maximum _ Minimum _ Mecian  Log Mean > 230 >1,000 Maximum _ Minimum___ Median _ Log Mean
4i  Off Lone Tree Point High 6 130 11 64 54 0 0 23 5 18 14
Mid-Channel
Low 7 330 79 130* 150 28 6 0 79 22 33 33
42 Marina Right Side of Hign 8 13,000 130 1,500* 1,400 75* 75%* 2,300 33 570 330
Caracuinez Stra~t
Low, 8 3,500 330 900* 930 100* 50%« 330 8 150 95
43  d-Cnannel I-80 Bridge high 6 110 33 74* 89 0 0 49 2 17 14
Lod 7 490 49 130* 150 42.8* 0 84 22 33 40
4% Dike Nine Entrance to High 6 130 33 110* 78 0 0 70 17 46 37
Napa River
Lovw 7 2,200 330 700+ 850 100* 42 .9%* 330 63 220 170
45 Buoy FIG 4, Sec #7 High 6 490 33 140 130 16.7* 0 220 22 54 54
Gff Bemicia
Low 7 130 70 79* 90 0 0 79 13 33 38
46 Mra-Channel High 6 330 49 1i0* 130 33* 0 79 17 48 45
Benicia Bridge Buoy 2
Low 7 330 33 10+ 110 14.3*% 0 110 33 49 58
&7 Buoy #4 High 6 330 33 1907 150 33 0 79 33 60 53
Suisun Bay .
Low 7 220 70 130* 120 0 0 140 23 49 61
48 Buoy FI 4 Sec »l Aign 6 * 230 70 160~ 140 0 0 130 23 48 53
Low 7 130 70 110" 100 0 0 94 22 79 54
49  Buoy FIR 4 Sec #8 High 6 790 70 280~ 260 50* 0 230 33 79 71
0ff Point Eaith
Low 7 490 79 1707 150 14.3* 0 130 23 49 52
50 8uyoy FIG 4 Sec #17 High 7 750 79 170+ 180 14.3* 0 330 46 49 77
0ff Middie Point
Low 7 1,300 79 230~ 300 42.8* 14. 700 33 49 99

LT~A
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TABLE V-2 (COWTINLED)
BACTZRIOLOGICAL DENSITIES - SAN FRANCISCO BAY SURVEY
HATER SANMPLES
SPRING, 1972

Station No. of Total Coliiforms, M2il/100 ml % Samples Fecal Coliforms, MPI/100 mi
Rumcer Station Description Tide Samples Meximum _ Minimum _ Megian  Leg Mean > 1,000 Maximum  Minimun Median_ Log iiean
51 Buoy rIG 4, Sec #25 High 7 2,300 79 330 440 42.8%* 490 17 49 70
0f Sammons Point *
- Low 7 700 79 230 240 110 13 49 48
52 Euoy LY High 7 2,300 49 490 390 14.3 690 8 49 47
Off New Yo»k Foint
Low 7 1,300 70 430 350 28.6%* 330 13 110 80
54 Buoy #16, Sacramento Hign 7 1,300 33 220 160 i4.3 70 4 13 12
Ship Cnarrel
Low 7 119 27 49 55 n <2 5 5
55 Cff Antioch digh 7 2,300 79 230 290 14.3 1,300 13 i7 36
Point, Bu.cy 4
Low 7 1,700 220 330 470 14.3 330 17 46 44
£7 Mid-Channel High 7 1,700 49 170 220 14.3 94 2 13 14
Fntioch Bridge
Bugv =12 Low 7 230 110 130 140 33 5 13 12

*Violaetion of U. S. Public Health Water Quality Recommendations for Sheilfish Growiig Areas (Median KPN of water not to exceed 70 Total Coliforms/100 ml
eand not more than 10 percent of samples to orcinarily exceed an MPN of 230/1C0 ml)

**Violation of California Water Qualit, Bacterial Standards for Water-Contact Sports area (20 percent of samples not to exceed 1,000 Coliforms/100 ml1).
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TABLE V-3
BACTERIOLOGICAL DENSITILS~-SAN FRANCISCO BAY SURVEY

SHELLFISH SAIPLES

SPRING, 1972

Total Coliforms Fecal Coliforms
Station Number (s) Date Shellfish MPN/100 gms MPN/100 gms
Coyote Pointi o 10-11 ! 3/30/72 Soft-snell Ciam 63,000 46 ,000*
Coyote Point 10-11 3/30/72 Olympla Oyster 1,800 630*
Forster City 14 3/30/72 Soft-shell Clan 5,400 3,500*
San Leandro 18 v 3/31772 Olympia Oyster 3,500 790%
Dumparton Bridge{East Side) 17 3/31772 Soft-snell Clam 3,500 490%
Dunbarton Braidge(West Side) 16 3/31/72 Soft-shell Clan 1,300 490%
Candlestick 1-6 4/2/72 Soft-shell Clam 160,000 1,300%
0,ster Poant 7 4727172 Soft-snell Clam 3,500 330*
Recwood Creex 15 4/3/72 Soft-shell Clan 2,200 400*
Pinole Point 34 4/29/72 Soft-snell Clan 330 50
Molate Point 30 4/29/72 Soft~shell Clam 790 490*
Rodeo 35 4/29/72 Soft-shell Clam 49,000 13,000*
Cnina Camp 36-38 4/30/72 Soft-shell Cian 170 20
Benicia 43 4/23/72 Soft-shell Cian 3,300 1,100%
Drakes Estero Control 413772 Pacific Oystrr 50 <20
Drakes Estero Control 4/3/72 Eastern Oyster 230 230

*Vi1olation of Federal Shellfish Standard "Not to exceed 230 Fecal Colifcrns/100 gms”.
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TABLE V-4
TOTAL COLIFORMS IN WATER OVERLAYING SHELLFISH BEDS:
MEDIAN VALUES PER 100 m1 AND PERCENT EXCEEDING
230 PER 100 ml, BY STATION

Total Coliforms

L1¥0d3Y 14v¥d

Station Station Description Number of Median Percent Above Percent Above
Number Observations per 100 ml 230 per 100 ml 1,000 per 100 ml

3 Bayview Park 27 4 7 3.7

9 Burlingame 29 59 21 6.9

10 Coyote Point (north of) 27 2 11 7.4

14 Foster City 27 13 15 0

19 Oakland Airport 24 79 29 25%

20 San Leandro Bay 30 134 40 36.7%

22 Alameda Beach 27 H 0 0

23 Oaktand Inner Harbor 30 50 17 0

27 Albany Hill 30 33 0 0

29 Point Richmond 30 25 13 0

30 Maiate Point 30 34 37 13

31 Tara Hills, Left 30 1 0 0

32 Tara Hills, Middle 30 2 0 0

33 Tara Hills, Right 30 2 0 0

41 Strawberry Point West Side 30 63 10 0
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TABLE V-4 (CONTINUED)
TOTAL COLIFORMS IN WATER OVERLAYING SHELLFISH BEDS:
MEDIAN VALUES PER 100 ml AND PERCENT EXCEEDING
230 PER 100 m1, BY STATION

Total Coliforms

Station Station Description Number of Median Percent Above Percent Above
Number Observations pe~ 100 m1 230 per 100 ml 1,000 per 100 ml

42 Richardson Bay, North End 30 170 40 16.7
Control Drake's Estero 3 <2 0 0

*Yjolation of California Water Quality Bacterial Standards for Water-Contact Sports Area (20 percent of
samples not to exceed 1,000 Coliforms/100 ml).
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FECAL COLIFORMS PER 100 gm SHELLFISH MEAT:

TABLE V-5

RANGE OF VALUES AND COMPARISON TO STANDARD, BY STATION

Sample Exceeds

Station Station Location No. Times Fecal Coliforms 230 FC per 100 gm
Number Sampled per 100 gm Range No. Times Percent
3 Bayview Park 3 230- 1,700 2 67

9 3uriingamc 3 490- 4,900 3 100*
10 Coyote Point (north of) 3 50~ 80 0 0
14 Foster City 3 490- 2,300 3 100
19 Oakland Airport 3 1,100-17,000 3 100
20 San Leandro Bay 3 170-23,000 2 67**
22 Alameda Beach 3 <20- 330 1 33
23 Oakland Inner Harbor 3 490- 1,100 3 100
27 Albany Hill 3 1,700-13,000 3 100
29 Point Richmond 3 <20- 1,400 2 67
30 Malate Point 3 110- 700 2 67
31 Tara Hills, Left 3 20- 330 1 33
32 Tara Hills, Middle 3 170- 1,700 1 33
33 Tara Hills, Right 3 20- 130 0 0
41 Strawberry Point West Side 3 330- 3,300 3 100
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TABLE V-5 (CONTINUED)
FECAL COLIFORMS PER 100 gm SHELLFISH MEAT:
RANGE OF VALUES AND COMPARISOM TO STANDARD, BY STATION

Sample Exceeds

Station Station Location No. Times Fecal Coliforms 230 FC per 100 gm
Number Sampled ~per 100 gn Range No. Times Percent
42 Richardson Bay, North End 3 <20-23,000 2 67

Control Druxe's Estero 3 <2- 13 0 0

*Salmonella kentucly isolated

**Satmonella typhirmurium isolated
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TABLE V -6

Results of Metals Analysis of San Francisco Bay
Area Water Samples

Concentration (mg/1)

Sample Number Cadmium Chromium Copper Lead Zinc
01-01-03-0327 <0.02 <0.01 0.17 <0.1 0.09
01—61—04—0327 <0.02 0.05 0.18 <0.1 0.15
01-02-03-0327 <0.02 <0.01 0.16 <0.1 0.06
01-02-04-0327 <0.02 <0.01 0.14 <0.1 0.07
01-03-03-0327 <0.02 <0.01 0.12 <0.1 0.04
01-03-04-0327 <0.02 <0.01 0.12 <0.1 0.06
01~-04-03-0327 <0.02 <0.01 0.11 <0.1 0.04
01-04-04-0327 <0.02 <0.01 0.60 <0.1 0.05
01-06-03-0227 <C.C2 <5.01 G.05 <0.1 G.04
01-06-04-0327 <0.02 <0.01 0.05 <0.1 0.04
01-07-03-0327 <0.02 <0.01 0.04 <0.1 0.06
01-07-04-0327 <0.02 <0.01 0.01 <0.1 0.04
01-08-04-0327 <0.02 <0.01 0.03 <0.1 0.04
01-08-04-0327 <0.02 <0.01 0.02 <0.1 0.05
01-10-03-0327 <0.02 <0.01 0.02 <0.1 0.04
01-10-04-0327 <0.02 <0.01 0.01 <0.1 0.07
01-11-03-0327 <0.02 - <0.01 <0.01 <0.1 0.05
01-11-04-0327 <0.02 <0.01 <0.01 <0.1 0.04
01-12-03-0327 <0.02 <0.01 <0.01 <0.1 0.03
01-12-04-0327 <0.02 <0.01 <0.01 <0.1 0.04

01-13-03-0327 <0.02 <0.01 <0.01 <0.1 0.03
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Results of Metals Analysis of San Francisco Bay
Area Water Samples
(continued)

Concentration (mg/l)

Sample Number* Cadmium Chromium Copper Lead Zinc

01-13-04-0327 <0.02 <0.01 <0.01 <0.1 0.03
01-14-03-0327 <0.02 <0.01 <0.01 <0.1 0.03
Ol—i4-04-0327 <0.02 <0.01 <0.01 <0.1 0.03
01-15-03-0327 <0.02 <0.01 <0.01 <0.1 0.03
01-15-04-0327 <0.02 <0.01 <0.01 <0.1 0.03
01-16-03-0327 <0.02 <0.01 <0.01 <0.1 0.03
01-16-04-0327 <0.02 <0.01 <0.01 <0.1 0.03
01-17-03-0327 <0.02 <0.01 <0.01 <0.1 0.02
01-17-04-0327 <0.02 <0.01 <0.01 <0.1 0.02
01~18-03~-0327 <C.02 <0.01 <C.C% <3.1 c.04
01-18-04-0327 <0.02 <0.01 <0.01 <0.1 0.02
01-41-01-0423 <0.01 <0.01 <0.01 <0.01 0.05
01-41-02-0423 <0.01 <0.01 <0.01 <0.01 <0.01
01-43-01-0423 <0.01 <0.01 <0.01 <0.01 <0.01
01-43-02-0423 <0.01 <0.01 <0.01 <0.01 <0.01
01-44-01-0423 <0.01 <0.01 <0.01 <0.01 <0.01
01-44-02-0423 <0.01 <0.01 <0.01 <0.01 <0.01
01-45-01-0423 <0.01 <0.01 <0.01 <0.01 <0.01
01-45-02-0423 <0.01 <0.01 <0.01 <0.01 <0.01
01-46-01-0423 <0.01 <0.01 <0.01 <0.01 <0.01
01-46-02-0423 <0.01 <0.01 <0.01 <0.01 <0.01

01-47-01-0423 <0.01 <0.01 <0.01 <0.01 0.02
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TABLE vy - 6 Focii T s O
Results of Metals Analysis of San Francisco Bay
Area Water Samples °
(continued)
Concentration (mg/l)

Sample Number:* Cadmium Chromium Copper Lead Zinc

01-47-02-0423 <0.01 <0.01 <0.01 <0.01 <0.01
01-48-01-0423 <0.01 <0.01 <0.01 <0.01 <0.01
01—48—02—0423 <0.01 <0.01 <0.01 <0.01 <0.01
01-49-01-0423 <0.01 <0.01 <0.01 <0.01 <0.01
01-49-02-0423 <0.01 <0.01 <0.01 <0.01 <0.01
01-50-01-0423 <0.01 <0.0L <0.01 <0.01 <0.01
01-50-02-0423 <0.01 <0.01 <0.01 <0.01 <0.01
01-51-01-0423 <0.01 <0.01 <0.01 <0.01 <0.01
01-51-02-0423 <0.01 <0.01 <0.01 <0.01 <0.01
01-52-01-0423 <0.01 <0.01 <0.01 <0.01 <0.01
01-52-02-0423 <0.01 <0.01 <0.01 <0.01 <0.01
01-54-01-0423 <0.01 <0.01 <0.01 <0.01 <0.01
01-54-02-0423 <0.01 <0.01 <0.01 <0.01 <0.01
01-55-01-0423 <0.01 <0.01 <0.01 <0.01 <0.01
01-55-02-0423 <0.01 <0.01 <0.01 <0.01 <0.01
01-57-01-0423 <0.01 <0.01 <0.01 <0.01 <0.01
01-57-02-0423 <0.01 <0.01 <0.01 <0.01 <0.01

*Sample Number = Survey Number - Station Number - Parameter Number -~ Date
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TABLE V -7

Results of Metals Analysis of San Francisco Bay
Bottom Sediment Samples

Concentration (mg/kg, dry weight)

Sample Number#* Cadmium Chromium Copper Lead Zinc
01-01-03-0326 <1 <1l 36 <5 98
01;02—03—0326 <1 31 31 <5 87
01~-03-03-0326 <1 26 NR HR 73
01-04-03-0326 <1 40 NR NR 66
01-05-03-0326 <1 31 26 <5 71
01-06-03-0326 <1 36 31 <5 82
01-07-03-0326 <1 47 37 <5 105
01-08-03-0326 <1 51 24 <5 92
91-09-02-03220 <1 27 22 <5 71
01-10-03-0326 <1 40 33 <5 119
01-11-03-0326 <1 90 44 29 137
01-12-03-0326 <1 77 39 23 127
01-13-03-0326 <1 72 41 <10 129
01-14-03-0326 <1l 82 43 . <11 144
01-15-03-0326 1 83 47 <10 140
01-17-03-0326 <1l 55 26 =~ 25 97
01-1.8-03-0326 <1 39 i5 <7 94
01-23-05-0501 <1 58 45 38 121
01-30-05-0501 <1 33 20 19 72
01-32-05-0501 1 71 68 41 140
01-35-05-0501 1 51 45 39 115
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sideonide UL U
Results of Metals Analysis of San Francisco Bay
Bottom Sediment Samples

(continued)

Concentration (mg/kg, dry weight)

Sample Number: Cadmium Chromium Copper Lead Zinc
01~39-05-0501 <1 54 32 20 70
01-43~05-0423 <1 12 59 87 134
01-45-05-0423 <1 <1 88 45 141
01-46-05-0423 <1 27 54 28 111
01-47-05-0423 <1 26 38 13 69
01-48-05-0423 <1 <1 59 29 58
01-49-05-0423 <1 17 11 11 32
01L-50-05-0423 <1 18 60 34 89
01-51-05-0423 <1 19 9 7 38
01-52-05-0423 <1 16 18 14 47
01-54-05-0423 <1 22 21 13 62
01-55-05-0423 1 <1 55 21 152
01-57-05-0423 <l <1 10 13 41
01-60-10-0423 <1 28 31 37 88
0L-71-09-0330 <1 55 17 <13 72
0L-72-09-0330 <l 23 27 42 102
01-73-08-0331 <1 12 12 <5 27
01-74-08-0331 <1 36 13 47 88
01~75-08-0331 <1 83 14 81 63
01-76-09-0402 <1 33 13 <9 49
01-77-15-0402 <1 25 59 <6 44

01L-78~08-0403 <1 49 33 38 78
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TABLE y-7 T S
Results of Metals Analysis of San Francisco Bay
Botiom Sediment Samples

(continued)

Concentration (mg/kg, dry weight)

Sample Number® Cadmium Chromium Copper Lead Zinc
01-79-20-0403 <1 9 <1 <4 18
01-90-06-0429 <1 22 19 26 57
01;91—06—0429 <1 29 23 18 49
01-92-06-0429 <1 21 17 60 25
01-93-06-0430 <1 39 33 81 28

<\*Sample Number = Survey Number - Station Number - Parameter Number - Date./)

NR = Not Requested.



Sample Number

01-60-08-0423
01-71-06-0330
01-72-06-0330
01-73-05-0331
01-73-11-0331
01-74-05-0331
01-75-05-0331
01-76--05-0402
01-77-.2-0402
01-78-05-0403
01-78-24-0330
01-78-22-0330
01-79-11-0403
01-79-14-0403
01-79-17-0403

01-90-03-0429

Results of Metals Analysis of San Francisco Bay

Shellfish Type

Soft Clam

Olympia Qyster

Soft Clam

" re

Eastera Oyster
Pacific Oyster
Soft Clam

Eastern Oyster
Pacific Oyster

Soft Clam

TABLE V-8

Area Shetlfish

Concentration (mg/kg, wet weight)

Cadmium Shromium
0.6 v 0.9
<0.5 <0.5
<0.5 <0.5
<0.5 <0.5
2.0 <0.5
<0.5 1.5
<0.5 1.0
<0.5 <0.5
<0.5 20.0 v
<0.5 <0.5
2.0 <0.5
4.5 v <0.5
<0.5 <0.5
KR NR
<0.5 <0.5
0.2 0.3

Copper Lead
4.8 0.8
8.0 <5

<0.5 <5
<0.5 <5
68.5 <5
<0.5 <5
<0.5 <5
<0.5 <5
<0.5 <5
<0.5 <5
30.0 <5
45.5 <5
<0.5 <5
NR NR
<0.5 <5
5.9 0.7

Mercury Zinc
0.79v
<0.1
<0.1 21
<0.1 20
<0.1 14
<0.1 25
<0.1 30
<0.1 16
<0.1 20
0.1 25
0.1 608
0.2 336
<0.1 14
<0.1 NR
<0.1 111
0.25v/ 25

35 7
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Sample Number

Results of Metals Analysis of San Francisco Bay

Shellfish Type

01-91-03-0429
01-92-03-0429

01-93-03-0429

Soft (Llam

Cadmium

0.6

0'9

40

T
!
-

TABLE v -8
Area Shellfish
(continued)
Concentration (mg/kg, wet weight)
Chromium Copper Lead Mercury Zinc
1.0 3.9 4.2V 0.42 Y 18
0.3 34 v 2.0 / 0.25 v« 29
0.4 3.5 1.0 <0.02 21

0.3

*#Sample Number = Survey Number - Station Number - Parameter Number - Date.

NR = Not Requested.
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TABLE V- 8a

Concentration of Selected Heavy Metals In Shellfish
Wet Weight by Stationa/
(In mg/xg)

EPA Lab Coll. Sample
Number Date Description Cadmium Chromium Copper Lead Mercury Zinc
165F042 417772 #3/Bayviaw 0.21 2.627 5.73 10.53V 0.03 i8.71
5SF042 4/7/72 #9/Burlingame ) 0.15 0.88 1.20 1.32 0.01 8.48
15SF042 &4/7/72 #10 Coyote Pt-N 1.41 0.79 48.19 1.75 0.15 156.63
6SF042 4/7/72 #14 Foster City 0.21 0.30 1.38 0.41 0.03 10.47
75F042 47172 #19 Cakland Airport 0.13 0.53 1.12 0.42 0.02 9.30
8SF042 4/7/72 #20 San Leandro Bay 0.33 0.56 1.34 1.22 0.02 10.62
14SF042 4/8/72 #22 Alameda Memorial 0.35 1.17 1.98 0.93 0.05 24.03
State Park
13SF042 417/72 #23 Oakland Inner 0.58 0.67 1.21 3.82‘/ 0.06 35.05
Harbor
28SF042 4/8/72 #27 Albany Hills 0.21 3.64 vV 6.60 18.70 VY 0.06 24.53
365F042 4/8/72 #29 Pt. Richmond 0.25 0.31 1.94 0.71 0.09 20.25
35SF042 4/8/72 #30 Castro Pt. et al. 0.06 0.84 1.25 0.23 0.03 9.11
295F042 4/8/72 #31 Tara Hills (L) 0.14 1.70 2.47 1.53 0.04 17.41
305F042 4/8/72 #32 Tara Hills (M) 0.09 6.65 v 4.66 1.84 0.09 14.93
31SF042 418772 #33 Tara Pills (R) 0.06 3.99 v 2.62 2.17 0.05 14.60
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TABLE V- 8a

Concentration of Selected Hesvy Metals In Shellfish
Wet Weight by Stationd/
(In mg;’kg)

EPA Lab Coll. Sample

Number - Date Description Cadmium Chromium Copper Lead Mercury Zi:z
3335F042 618772 *41 Strauberry Pt-W 0.29 1.47 4.05 1.79 0.06 19.32
328F042 4/8/72 #42 Richardson Bay 0.16 2.96 v 3.52 2.92 J 0.06 18.27
Contro1d/ 5/23,72 Johnson Oyster Company 0.33 0.10 2.03 0.93 0.04 57.57

a/ EpA, Region IX

Drakes Estero

b/ Control is sample from Johnson Oyster Company, Drake's Estero.
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TABLE V-3 g
Results of Analysis of San Francisco Bay Area Bottom Sediment, Shellfish, =
and Plankren Samples for Chlorinated Insecticides and Polychlorinated Biphenyls -
Polychlorinated Biphenyls (ng/g*) f
Chlorinated Insecticides (ng/g¥*) Aroclor Aroclor Aroclor =
Sample Numbers Sample Tvype Chlordane DDD DDE DDT Dieldrin 1248 1254 1260 —~<
01-01-02-0326 Sediment ND ND ND ND ND ND 40 ND
01-02-02-0326 " ND ND KD ND ND ND 38 ND
01-03-02-0326 " ND ND ND ND ND ND 18 ND
0i{-03-03-0329 Plankton ND ND ND ND ND ND ND ND
01-04-02-0326 Sediment ND ND ND ND ND ND 15 ND
01-C5-02-0326 " ND ND ND ND ND ND 17 ND
U1-06~-02-0326 " ND ND ND ND ND ND 18 ND
01-07-02-0326 " ND KD ND ND 8 ND 48 ND
01-07-03-0402 Plankton ND ND ND ND ND ND ND ND Z:;;
01-08-02-0326 Sediment ND ND ND ND ND ND 30 ND EE
01-09-02-0326 " ND ND ND ¥D 3 ND 22 ND - J_.‘
T
01-10-02-0326 " ND ) ND ND 3 ND 38 D Ex;_
01-11-02-0326 " ND ND ND ND ND ND 25 25 C’ ?
01-11-05-0327  Plankton ND ND D ND ND ND ND W =
01-12-02-0326 Sediment ND ND ND ND ND ND 89 ND ;'(': ’
01-13-02-0326 " ND ND ND ND ND ND 58 w

L0d3Y L4Wyd
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TABLE v--9

Results of Analysis of San Francisco Bay Area Bottom Sediment, Shellfish,
and Plankton Samples for Chlorinated Imnsect:icides and Polychleorinated Bipheanyls

(continued)
Polychlorinated Biphenyls (ng/g*)
Chlorinated Insecticides (ng/g*) Aroclor Aroclor Aroclor
Sample Number * Sample Tvpe Chlordane DDD DDE DDT Dieldrin 1248 1254 1260
01-14-02-0326 Sediment ND ¥D ND ND ND ND 69 ND
01-15-02-0326 " ND ND ND ND ND ND 74 ND
01-17-02-0326 " ND ND ND ND ND ND 48 ND
01-18-02-0326 " ND ND ND ND ND ND 33 ND
01-21-07-0502 Plankton ND ND ND ND ND ND ND ND
01-23-03-0501 Sediment ND 2 1 ND ND ND 20 ND
01-30-03-0501 " ND 1 1 2 ND 9 26 18
01-32-03-0501 " ND 1 1 4 ND 4 11 8
01-35-03-0501 " ND 2 ND 3 ND ND 25 ND -
01-39-03-0501 " ND ND WD 1 ND ND 10 w oL
01-43-03-0423 " ND 3 D ND 1 ND 10 ND r
01-45-03-0423 " ND ND ND 4 ND ND 8 ND ;
01—46—03—0453 " ND 1 ND ND ND ND 40 ND i
01-47-03-0423 . ND 1 ND ND ND ND ND ND ’
01-48-03-0423 " ND 7 KD 3 ND ND 20 ND ;,
01-49-03-0423 " ND D ND ND ND ND ND ND o

ATINO 3SN TYNYIINT YO
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and

Sample Number *

01-50-03-0423
01--51-)5-0423
01-52-03-0423
01-54-03-0423
01-54-03-0423
01-55-03-0423
01-55-03-0425
01-57-03-0423
01-60-09-0423
01-60-07-0423
01-71-08-0330
01-71-05-0330
01-72-11-0330
01-72-05-0330
01-73-07-0331
01-73-10-0331

01-73-04-0331

Results of Analysis of San Francisco Pay Area Bottom Sediment, Shellfish,

TABLE V-9

Plankton Samples for Chlorinated Insecticides and Polychlorinated Biphenyls

(continued)

Polychlorinated Biphenyls (ng/g*)

ATNO 3SN TUNYILINT ¥C

Chlorinated Insecticides (ng/g*) Arcclor Aroclor Aroclor

Sample Type Chlordane DDD DDE DDT Dieldrin 1248 1254 1260
Sediment ND 2 1 ; ND ND 14 ND

" ND ND ND ND ND ND ND ND

" ND ND ND ND ND ND ND ND

" ND ND ND ND 1 ND 12 ND
Plankton ND ND ND ND ND ND ND ND
Sediment ND 3 1 ND ND ND 22 ND
Plankton ND ND ND ND ND ND ND ND
Sediment ND ND ND ND ND ND 4 ND

" ND 1 ND 3 ND ND 6 ND
Soft Clam ND 8 3 8 2 ND 36 ND
Sediment ND ND ND ND ND ND ND ND oy
Soft Clam 30 8 4 5 7 ND 85 ND EQ

po-s
Sediment ND ND ND ND 4 ND 9 ND E_ ;:i_:f
%

Soft Clam ND 3 3 2 3 ND 41 - é‘:’
Sediment ND ND ND ND ND ND 45 w
Olympia Oyster 35 29 24 9 17 170 285 ND :Lrj
Soft Clam 132 33 16 4 1 200 120 o -

{
4
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TABLE v-9

Results of Analysis of San Francisco Bay Area Bottom Sediment, Shellfish,
and Plankton Samples for Chlorinated Insecticides and Polychlorinated Eiphenyls

14043y 14Wdd

(continued) )
Polychlorinated Biphenyls (ng/g*)
Aroclor Aroclor Aroclorx
Sample Number * Sample Tvpe Chlordane DDD DDE DDT Dieldrin 1248 1254 1260
01-74-07-0331 Sediment ND ND ND ND ND 50 50 ND
01-74-04-01331 Scft Clam 18 4 3 3 ND ND 38 ND
01-75-07-0331 Sediment ND ND ND ND ND ND 13 ND
01-75-04-0331 Soft Clam 25 6 3 3 6 15 25 ND
01-76-08-0402 Sediment ND ND ND ND ND ND 5 ND
01-76-05-0402 Soft Clam ND ND ND ND 2 ND 22 ND
01-77-14-0402 Sediment D ND ND ND ND ND ND ND
01-77-11-0402 Soft Clam 12 4 ND ND 4 43 43 ND
01-78-07-0403 Sediment ND ND XD ND ND ND 275 ND
01-78-04-0403 Soft Clam 26 5 2 4 7 ND 63 ND
01-78-21-0330 Pacific Oyster 99 4 9 11 25 ND 275 ND
01-78-23-0330 Eastern Oyster 33 10 9 6 11 ND 105 ND
01-79-19-0403 Sediment ND ND ND ND ND ND 21 21
01-79-10-0403 Soft Clam ND ND ND ND ND ND 3 ND
01-79-13-0403 Eastern Oyster ND ND ND ND ND ND 6 ND
01-79-16-0403 Pacific Oyster 7 5 6 2 2 ND 18 ND

™
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TABLE V-9

Results of Analysis of San Francisco Bay Area Bottom Sediment, Shellfish,

and Plankton Sarples for Chlorinared Insecticides and Polychlorinated Biphenyls
(continuec)

Sample Number*

01-90-04-0429
01-90-02-0429
01-91-04-0£29
C1-91-02-0429
01-92-04-0429
01-92-02-0429
01-93-04-0430

01-93-02-0430

Polychlorinated Biphenyls (ng/g*)

Aroclor Aroclor Aroclor
Sample Type Chlordane DDD DDE DDT Dieldrin 1248 1254 1260
Sediment ND 1 ND 3 ND ND 35 ND
Sof: Clam ND 8 2 3 1 ND 20 ND
Sediment ND 1 ND 4 ND ND 13 ND
Soft Clam ND 13 2 g 1 ND 4 XD
Sediment ND 2 ND 1 ND ND 13 ND
Soft Clam ND 8 1 3 1 ND 17 ND
Sediment ND 1 1 2 ND ND 33 13
Soft Clam ND 25 3 3 2 ND 36 ND

Sample Number = Survey Number - Station Number -~ Parameter Number - Date.

ND = None Detected.

Concentration in ng/g, dry weight for sediments, wet weigtt for shellfish and plankton.

Detection limit = 1 ng/g.
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TABLE V--Qa

Concentration, in ppb, of Selected Chlorinated Hydrocarbons

by Station - San Frarcisco Bay StudyZ

Chlorinated

Hydrocarbon 3 9 10 14 19 20 22 23 27 29 30 31 32 33 41 42 -
Aroclor

1242-125426.5 10.5 446.0 23.8 91.0 75.0 64.7 119. 88.0 252.0 25.92 25.4 37.8 39.4 18. 29.1 7
Dieldrin - 0.9 2.8 2.9 1.2 1.0 1.0 0.4 4.0 - - 1.0 1.2 0.8 - 0.6

op” DDE 4.2 7.2 28.0 1.9 4.3 5.5 5.8 4.0 7.2 1.6 1.4 2.2 7.0 3.4 2 1.8 .2
pp” DDE 1.3 4.4 13.0 0.8 2,0 3.5 2.9 2.1 2,0 1.2 1.3 0.8 1.7 2.0 2. 1.9 .6
op” DDD tr - - - - - - 1.2 tr tr tr - tr - tr

op” DDT 1.2 3.6 22.0 0.8 2.3 8.0 2.4 1.0 1.6 0.4 0.5 0.4 - 1.2 0. 0.7 .8
pp”~ DDD 1.1 3.6 7.0 0.5 1.7 2.5 1.4 2.0 2.8 1.2 1.2 1.2 1.7 2.2 0 0.7 .2
pp~ DDT 2.3 4.8 24.0 1.1 3.0 3.5 2.4 2.0 3.6 1.0 1.2 0.6 0.8 1.6 0 1.3
Unknown - - - - - - - - - - - - - - - - .8

a/ EPA - Region IX
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TABLE V-11

RESULTS OF ANALYSIS OF SAN FRANCTSCO AREA
SIELLFISH FOR PETROLEUM HYDROCARBONS

Petroleum Hydrocarbons, ug/g*

Sample No. Shel}fish Bed (Station) gas chromatography (gravimetric)
01-01-01-0811 _jg%erkeley (25) 18 (17)
01-01-02-0812 Emeryville (24) 22 (17)
01-01-03-0812 Pt. Isabel (28) 13
01-01-04-0813 Pt. Pinole (31) 29 (20)
01-01-05-0813 Pt. Pinole (34) 14 (14)
01-01-06-0813 Rodeo (35) 15 (21)

*Wet weight based on drained meats.
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VI. WASTE SOURCES
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VII. IMPACT OF POLLUTION ON WATER USES

A. COMMERCIAL SHELLIISH UARVESTING

The State of California Regional Water Quality Control Board has
designated propagation and harvesting of shellfish a beneficial use to
be protected in the San Francisco Bay system.l/ This beneficial use is
impaired, to a major degrec, by water pollution resulting from the dis-
charge, to the bay system, of inadequately treated municipal and indus-
trial wastes, by combined sewer overflows, by urban runoff, and by
dredging, landfill, and spoil disposal practices.

A century ago, a major commercial shellfishing industry was centered
on San Francisco Bay. Harvests of oysters and clams reached a peak in
the 1890's and then declined sharply after 1900. Presently, this industry
is non-existent. Water pollution, resulting primarily from discharges
of untreated sewage, has been the most important cause of the elimination
of shellfish harvesting from the Bay systcm;gl

If existing water quality constraints are eliminated, the potential
exists for reestablishment of a major shellfishery in the Bay. Although
illegal -- owing to the closure of shellfisﬁ beds because of bacterial
contamination, some harvesting of shellfish, by individuals, for food
presently occurs. A sizeable standing crop of clams and native oysters
is present in the bay system. Research has shown that Pacific and Eastern
oysters can be grown using modern cultural methods.

The following sections discuss the history, present status, and
potentizl develapment of the cyster and clam fisheries in the bay system

and the estimz:tad economic impact of pollution eon the shellfish industry.
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Oyster Fishery
History —- The native western oyster (Ostrea lurida) was present in

San Francisco Bay in proﬂigious quantities before the 1890's, and clams
and mussels wcre plcn£iful, too. Extensive beds of the oysters were
located in shallow areas along the west side of the South Bay. The extent
to which the shell deposits were built up by the native oysters is re-
flected by the more than 50 million cubic yards of shell that have been
dredged from the hay over the past 30 ycars; an estimated 75 million cubic
yards still remain in the hay.

The native oyster was exploited commercially by simply harvesting
oysters from the natural beds. No attcmpt at oyster culture was made.
The introduction cf other commercially important ovster species combined
wvith destruction of oyster beds by siltation and pollution rapidly de-
creased the importance of the native oyster. Since 1945, there has been
little or no commercial harvest of the native oyster in California;!/

In 1869, the eastern oyster (Crassostrea virginica) was introduced
to San Francisco Bay. This oyster thrived under culture and provided a
major source of oysters during the next 30 years. The method of culture
was simple. Seed oysters (spat) were imported from East-coast locations.
The spat attaci:ed to shell pieces were set out in suitable beds and allow-
ed to reach market size., The adult oysters were then harvested by hand.,

The first commercial beds were located at Sausalito, Point San
Quantin, Sheep Tsland, Oakland Creek, and Alameda Creek.gg/ These beds
were soon abandoned owing to bacterial contamination or adverse physical

conditions and, by 1875, all beds were located only in the southern portionc
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22/

of San Francisco Bay.—~— [Historical locations of commercial oyster beds

are shown in Figure VII-1.] The Oakland and Alameda Crcek beds were

22/

abandoned because of sewape and traffic on the bay.—~ The Alvarado beds
were abandoned because of adverse hydrographic conditions.

Betwecn 1880 and 1900 the culture of eastern oysters in San Francisco
Bay and the importing of seed oysters from the East Coast was a million-
dollar-a—-year business. Durinpg the 1890's the oyster industry of San
Francisco Bay was the single most valuable fishery in California. Recouds
of oyster harvests during this peak periocd are incomplete and conflicting,
but they do provide an idea of the major oyster production then existing.
Between the ycars 1888 and 1895 the annual oyster production (whole oysters
including shells) was estimated to range from 9 to L5 million pounds, with
a value of 3200 ro 700 thousana doliars.zgl Other records of oyster har-
vests (meats only) indicated that a peak production of 3,060,000 pounds
of oyster meat, valued at $867,000, vas reached in 1899.22/ During the
1887 to 1895 period imports of seed oysters ranged from 1.0 to 3.3 million
pounds annually. Most of the oyster harvest was obtained from commercial
beds, totalling 3,000 to 4,000 acres in area.gg/

About 1900 in the southern end of San Francisco Bay, unknown events
caused a radicasl change that adversely affected the growth rate and
market condition of oysters grown there. Pollution also affected condi-
tions in much of the bay. The choicest oyster growing locations were
heavily contaminated, yielding oysters of poor quality. As a result, the
oyster industry was short-lived. DBy 1908, ovster production had decreased

23/

95 percent from reported landings in 1892.—

A M &= T %
D



DRAFT REPORT

OR INTERNAL USE ONLY

(
%

36494

23
- Basin 7 \
\ e
LY Pl lselil “eg 2
o~

Flivate 2

G @Berkeley

Py
75 \")

| femeemmnef Oakland
Orkiznd e

2 3

o 4 !

= i l\ e

o ) 4
; \ %
a

Alzmetv Ecd o
Francisco 2
\;
B . e,

Q.
) -
e )
| S I e— ‘e
& :\ iy 0
o i\ ko,
© <
) i : N o
1 g I‘ﬂwm Freed R o °o
i HETRTL \
o A
e . i
& suth Sn Frorgiszo € 23~ Pruny Sed

San Brund €4

o Mitorae e
N

2 e
i Y
& N Burhrgan
3 = T 5 v
i S3amg

San Francisco ay

0)'SI er Beds

J
: Fenced Qyster Beds, 1£51-1869 Henlc Pk @
i Feaced Oysior beds, 1870-1910
4% Oyster House

Pale Alte €
D, Shellmound

Coag ol Hnw SIE

Figure VII-1,

2 Previee Lecation of Sad Unknown

S N N A G A NS T I TR T TS ST T AV R

/

P BT HERY, S RVEE eUE R TAERT €AY s o
/

Historic Commercial Shelifish Bed Locations



DRAFT REPORT

OR INTERNAL USE ONLY VII-4

At;empts were made to grow eastern oysters in other California
waters, but met with little success. Shellfish harvests in California
continued a long decline until 1931, vhen the pacific oyster (Crassosirea
gigas) was imported from Japan. Commercial beds were successfully estab-
lished in Bodega Lagoon, Tomales Bay, and Drakes Estero, small bayvs on
the coast a short distance north of Sam Francisco Bay. Culture of the
Pacific oyster was also successful in coastal Humboldt and Morro Bays.
Pacific oysters were not cultured in San Francisco Bay,: owing to the
vater pollution still being present.

The culture of Pacific oysters revived the California oyster industry
and statewide landings steadily increased except during and immediately
after World War II when imports of sced oysters from Japan were stopped.
At the same timez the San Francisco Bay oyster fishery steadily declined

and is, at present, non-existent.

Present Status —- A survey of the intertidal zone of the Bay system

in 1967 located 42 shellfish beds containing sizeable standing crops of
shellfish.zﬂj Native oysters were present in half these beds and numerous
at 11 locations. Five beds contained an abﬁndance of native oysters. No
recent survey has been made of the distribution and populations of native
oysters in areas of the bay lying below low tide elevation,

Eastern and Pacific oysters do not spawn well in the bay system
because water temperatures are unfavorable. These oysters are thus
rarely found except vhere artifically cultured.

There arz no existing commercial oyster beds in the bay system. A

state allotmen., for oyster cultural purposes, of 3,000 acreas in San
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Pablo Bay, was held by an oyster company during the 1960's, but was
abandoned without development. Oystermen express an interest in devel-
oping an oyster fishery in the bay system if restrictions on harvesting
are lifted.gy

Since 1960 the State Department of Fish and Game has been conducting
studies of the rack culture of Eastern and Pacific oysters in Redwood
Creck (in southern San Francisco Bay). The Leslie Salt Company also
experimented with oyster culture in the same area. These studies indi-
cated favorable growth rates can be achieved under present water quallty
conditions.

All of the bay system is closed to commercial harvesting of shell-
fish for human consumption because of the bacterial contaminatlon of
shellfish grouving areas. In addition, the Statc Department of Health has
recommended, to local health departments, the posting of most lknown shell-
fish beds in order to prevent sport harvesting of shellfish for human con-
sumption. A number of beds have been posted. 1In spite of these prohibi-
tions and postings, illegal harvesting of shelliish has been observed.

In most cases, the shellfish tcoken were clams; the extent of illegal
harvesting of native oysters is unknown. The State of California Depart-
ment of Health studiecs have shown that shellfish from many of the beds

are contaminated with bacteria, and, in some cascs, with hecavy metals and
pesticides, to a depgree that poses a health hazard to human consumption;zé,

Studies, conducted during 1969 and 1Y70 by the State Department of
Health, showed that, in several limited arcas, bacterial concentrations

in waters overlving shellfish beds met applicable limits for "Approved"
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26/

or "Conditionally Approved" shellfish harvesting areas;géh—— In most
cases, however, shellfish taken from these beds had unacceptable levels
of bacterial contamination. Waste disposal and disinfection practices

at nearby municipal waste sources were also found to be inadequate for
gqaranteeing the continued safety of shellfish harvesting, even if
acceptable water quality existed over the beds., Thus, improvement in
both water quality conditions and waste disposal practices will bLe needed

before acceptable conditions will exist for approval of any shellfish

harvesting areas.

Potential Development =- In viev of the physical conditicns of the

bay system and of the capability for high oyster production that has been
demonstrated in the past, it is possible that an cveter fichery ¢
tional proportions could be developed using rack culture techniques.
About 175,000 acres of the bay system are potential oyster grounds, based
on physical conditions;gé/ In the past about 3,000 to 4,000 acres of
oyster beds wecre commercially maintained. Thus, development of at least
4,000 acres of oyster beds in the bay system would appear to be readily
achievable.

During the 1890's., oyster production was in the range of 2,500 to
5,000 pounds of oysters per acre per year.zgl This corresponds to an
oyster meat production of 400 to 750 pounds per acre. From 1958 to 1967
oyster meat production in California averaged about one million pounds
annually. If it is assumed that this harvest was taken from the 4,400

acres of registered shellfish areas, the avecame oyster meat production

was about 230 pounds per acre. Thic compares favorably vith a California
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Department of Filsh and Game cstimate of yields of 150 to 300 pounds per
acre for culture of Pacific oysters.ZZ/ The oysters harvested in the
1890's were eastern oysters, while recent harvests in California were
primarily Pacific oysters.

A yield of 250 pounds of oyster meat per acre, from 4,000 acres,
would produce an annual harvest of about ] million pounds of oyster meat.
Thus San Francisco Bay has the potential to match or exceed the oyster
production of all other California growing areas combined.

The oyster production figures just mentioned are based on bottom
culture methods historically used in San TFrancisco Day. Modarn rack
culturc methods hold the promise of even greater production levels. State
Department of Fish and Game biologists have estimated that it would be
possible to produce, using rack culture for about 80 percent of the pro-
duction,zgl a total of about 13 millions pounds of oyster meat annually
from the bay system. About 70 percent of the oysters would be grown in the

southern portions of San Francisco Bay and the remainder in San Pablo Bay.

Clam Fisherv

listory -~ The early shellfish fauna of the Bay system was extensive,
but few species were of commercial importance. The most common edible
species was the bent-nose clam (ifacoma nasuta). Large quantities of
these clams were probably dug from the South Bay for the market prior

to 1876.28/

The soft~shelled clam was accidentally introduced in oyster shipments
about 1870. It soon displaced some native species and became widely dis-

tributed. 1t is an excellent food clam and formed the bulk of the San
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Francisco clam trade. The mud flats of San Pablo Bay and the southern
portions of San Francisco Bay were particularly favorable locatlons.
Harvests of clams from the bay system exhibited the same rise and
fall as did oyster fishery. Betwcen 1830 and 1900 clam production ranged
betuveen one and three million pounds annually, the highest production
rccorded.zzj After 1900 clam production decreased sharply. Pollution
and excessive digging contributed to this decline. letween 1916 and 1935
the annual commercial harvest ranged from 100 to 300 thousand pounds.
The production continued to declinc after 1935 and, after 1949, vas

essentially zero.

Present Status -- A survey of the intertidal zone of the Bay system

in 1967 located 42 definable shellfish beds containing sizecable standing
crops of clams.gﬁj [Bed locations and clem populations observed in 1967
are summarized in Table V1I~l. Bed locztions arc shown in Figure V-3.]
[n addition to the 42 beds, clams were found scattered throughout most
of the intertidal zone., Sizeable clam populations are also believed to
exist in areas belovrr low tide elevation, although no recent surveys of
these areas have been made.

A total of 19 of the 42 beds identified in 1967 were re-surveyed in

m——

carly 1972 in zider to evaluate possible changes in the size and number

of clams present [Appendix C]. Fifteen of the_lg yeds vere found to have
significantly smaller total weights of clams than in 1967. Shellfish beds
surveyed and associated changes in clam populations have been summarized
[Appendix C, Table C-3]. The beds that wvere re-surveyed were the larger

beds with the some potential for commercial or sport shellfishinm. Small



TABLE Vi

SUMMARY OF SHELLFIS- BED CHARACTERISTICS

Bed Area Shelifish Populations _ Present Potential
Ko Location {1,000 ft2) Clams Oys-€ers Uses Uses Limiting Factors
i Candlestick Point 05 small present pait fully utilized --
2 Bayview Park, northeast of 0.2 small present bait bait -
3  bayvia Park 19.0 medium -- bait -- --
4 Baystore, to the east orv 1.5 small -- minor bait bait Storm drainage and sewer
overflows
5 Visitation vVailey, to the east of 15.5 smail present minor bait bait --
b Brisbane, to the east of 5.4 medium nuA2rous fish food bait and sport Access, bacterial contamin-
ation
7 Oyster Point 0.6 small num2rous minor bait bait Access
8 Point San Brunc, South Side 17.9 large NUm2rou s minor bait bait and sport Municinal and Industrial
Wastes Bacterial ccn-
tamination
9 Burlinjame 250 0 large num rous fish food commercial bait, Bacterial Contamination MNost
sport snellfishing of area recently filled.
i0 Coyote Point, north of 102.6 large lare bait and sport bait and sport Bacterial Contamination.
11 Coyote Point, scuth of 78.0 medium nur.rous bayt and sport bait and sport Bacterial Contamination.
flunicipal Wastes.
i2 San Mateo Creeh i.0 small (01d Commerci.1 Bei) fish food bait Municipal Wastes
13 dest end of San Mateo Bridge 1.2 large -- minor bait Timited sport Municipal hastes.
14 Foster City 799.0 large pre ent minor bait bait and major Bacterial Contamination.
(01d Commerci:1 Bel) sport Municipal Wastes.
15 Redwood City 18 0 small nuT rous fish food bait and minor Bacterial Contamination.

(Experimental Cu ture area)
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TASLE VII-1 (CONTINUED)
SUMMARY OF SHELLFIS: BED CHARACTERISTICS

Bea Area Shellfish Populations _ Present Potential
1. Location {1,000 ftz) Clams Oystcrs Uses Uses Limi1ting Factors
16 Dumbarton Bridge, west end of 1.9 med 1um -- minor bait bait --
17  Cusb.-icn Bridya, east side of 7.2 mediun - fish food bait and minor Bacterial Contamination.
sport
18 San Leandro Marina 41.4 medium -- bait comercial bait --
19  Oakland Airport 84.0 small lar,e fish food bait and sport Bacterial Contamnation.
(iajor Native Oyster Bed) comercial oyster Hhunicipal Hastes.
culturing Dredying Sediment Blanket.
20 San Leandro Bay 100.2 large numarous bai1t and sport corrercial bait Municipal and Ingustral
(01d Commercial bec) Wastes, Bacterial Con-
tam:nation
21  Ahlareda Island, south.est corner 7.2 large present bait bait and sport Bacterial Cortamination.
22 Alameda Hemorial State Beach 17.4 large numer ous bait and sport major sport Bacteri1al Contaminaticn.
23 Qakiand lnner Harbor, foot of
Alice Street 39.0 medium prosent -- -- --
2% Emerynlie, foo. of 4shoy Ave. 16 small present bait bait --
25 Berkeley, foot of Bancroft Way 22.8 mediuan presant bait bait --
26 EBerteiey, foot of University Ave. 0.8 small -= bait and sport bait and minor Bacterial Contam:nation.
soort
27  Albany il 3,780.0 large -- fisn food commrercial bait Bacterial Contamination.
major sport Municipal Wastes
23 Point Isabel, north of 1.1 medium nume ous fish food commercial bait Bacterial Conteamination.
minar sport Municipal Wastes.
29 Point Richmond 90.0 wedium presant minor bait bait and minor Bacterial Contamination.

sport Municipal Wastes

ATINO 3SN TUNAIINT U0
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TABLE VII-1 (COI.TINUED)
SUMMARY OF SHELLFISH EED CHARACTERISTICS

Bed Area SheT1fish Populations Present Potential
No Locaticn (1,000 £t°) Clams 0ys €rs Uses Uses Lim ting Factors
30 Castrc Point, Molate Point,
?oint Orient, & Point San Pablo 128.4 medium numerous fish food bait and sport Bacterial Contamination.
31  Point Pinole, north side unknown unknown unknown unkaown unknown Access.
32 Tara Fills 48.0 large -- sport sport Bacterial Contamination.
(0ld Commerciai Bed) Municipal Wastes.
33 ECetween Tara Hills & Pinole Beas 61.5 small -~ -- -- ~-
3¢ Pinole 60.0 large -~ fish food bait Bacterial Contamination
unicipal Wastes.
35 Rodeo 5.0 small dead -- unknoun Municipa? and Industrial
Pallution
35 Gallinas Creel, south of 2.3 medium -- fish food bait Municipal Wastes.
37  Fkrea betueen Gailinas Creek &
Rat Rack 1.1 medium - unknown unknown --
33 rcat Ro:k Area 2.0 med r1um -- bait bait --
3% San Rafaei Bay 25.0 large RURCrous unknonn unknown Access
40  San Quentin 96 large -- UNKNoWn unkAOUN --
41  Straaderry Point, west side of 28 8 . medum present bait and sport major sport Bacterial Contamination.
%2 Ricnardsen Bay, nocth end of
Hignway 101 bridge 12.0 medium -- unknoun unknown --

ATNO 3SN TYNYILNT ¥O
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beds as well as'‘beds located near sewage outfalls were not re-surveyed.

The Point San Bruno Bed was also not surveyed for this bed has been
essentially completely destroved ﬁ& landfill. As measured by changes in
the standing crop of legal harvest size clams, the total clam resource,
in the 19 beds evaluated, decreased by about 42 percent. With the loss
of the Point San Bruno Bed, it is probable that the clam resource in
San Francisco Bay has been depleted by about half in the past {ive years.
Present use of the clam fishery is primarilv for fish bait [Table
VII-1}, although some sport shellfishing takes place. As previously

discussed in the scction on oysters, such harvesting of clams for human

consumption is illegal for it poscs a lhealth hazard to the consumer.

Potential Development -- Should public health restrictions be lifted,

the present clam fishery is not counsidered adequate to support any signi-
ficant commercial harvesting for human consumption. Substantial habitat
improvement would bhe required to maintain a commercially harvestable clam
population. The cost of such improvements could Jikely meke commercial
developnent uneconomical.

Based on the 1967 survey are the estimates that the clam fishery
could support more than 400,000 man-days of sport shcllfishing.ZEJ The
1972 re-survey indicates that che present clam fishery would suppert
only about half this much sport {ishing [Appendix C, Table C-3]. This
sport fishing would include the taking of clams for both fish bait and
human consumption. The primary reason presently limiting full use of
the clam resource is bacterial contaminaticn of growing areas. Several

beds could potentially support a commercial Ilsh bait 0peration.ii/
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Reductions in clam populations are caused by discharges of municipal
and industrial wastes in close proximity to shellfish beds and by destruc-
tion of habitat by landfill, dredging, and spoil disposal practices.
Control of these varial:les, in order to minimize their impact on the clam

fishery, could result in a greater use of this resource.

Economic Impacts

Commercial shellfish harvesting from the San Francisco Bay system
has been eliminated by pollution as a beneficial use of the waters. The
major shellfishing industry existing prior to 1200 has been eliminated as
a ingredient of the regional economy. Since 1930 a major increase has
occurrced in the oyster fishery at other California locations, thus indi-~
cating the probability that the San Francisco oyster industry would have
thrived economically if water quality ceonstraints had been removed.

Elimination of arn industry generating a million dollars annually in
1900 undoubtedlv created a major impact on the San Francisco area cconomv,
It is impossible to estimate the total cconomic ef{fect the loss of this
fishery has produccd during the last 70 ycars. Two possible approaches
can be taken, however, to estimate the current economic impact. OQwing to
the fact that the growth of the shellfish industry in other areas of
Cslifornia was primarily the result of a shift in commercial beds from
San Francisco Bay to these areas as bay beds became polluted, the value
of the out-state fishery could be considered one measure of the value of
the lost fishery. A second estimate can be obtaired from the value of
the potential production discussed previously,

Statistics on California oyster harvest are available for several
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years, between 1892 and 1922, and for every year thereafter [Table VII-2], 20/

Since the year 1939, the statisitics are alsoc available, categorized by
fishing region.zg/ The San TFrancisco fishing region includes the bay
system and the coastal waters from Point Arena to Pigecon Point including
Tomales Bay, Bodega Bay, Bolinas Lagoon, and Drakes Estero. Prior to
1939 essentially all of the California oyster harvest came from San Fran-
cisco Bay. 1In recent years, all of the oyster harvest reported for the
San TFrancisco fishing region came from coastal waters other than San
Francisco Bay.

By subtracting the value of the oyster harvest in the San Francisco
region from the total California harvest [Table VII-2], one can determine
the value of the oysier harvest from all other California regions. For
tae pericd LYb8 to 1lYs7 the total value of the herrvest from other reglons
was $2,050,000, an annual average of $205,000.

The California fishery does not produce an oyster supply adequate to

meet the California demand for oysters. Therefore supplies are shipped

in from out-of-state. If water quality constraints are removed, San
Francisco Bay has the potential to produce more oysters than the existing
California fishery. An annual value of $205,000 for the lost fishery is
considered a coaservative estimate, as a laxger oyster production wouid
probably have occurred to meet local demands if restrictions on harvesting
were to be removed.

As discuss:zd previously, estimates of the ovster production potential
of the San Francisco Bay system range {rom 1 to 13 million pounds of
oyster m2ats annually. At a dockside price of $0.40 per pound this pro-

duction would have an annual value of SAOO,DOOXE% $5,200,000, The large
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Table VII-2 Summary of Oyster llarvest Statistics

Total Oyster Harvest Value Unit Price
(1,000 pounds of meat) ($1,000) ($/1b)
San San San

Year California Francisco* California Francisco California Francisco

1892 1,316

L895 1,145

1899 3,060 867 0.28

1904 1,406 536 0.38

1908 729 337 0.46

1915 387 166 0.43

1922 74

1923 69 24 0.35

1924 53 23 0.43

1925 57 24 0.43

1926 61 26 0.43

1927 55 24 0.43

1928 77 32 0.43

1525 53 27 0.50

1930 78 32 0.42

1931 245 76 0.32

1932 59 19 0.33

1933 86 29 0.33

1934 101 43 0.43

1935 107 40 0.37

1936 105 27 0.26

1937 163 38 0.24

1938 213 50 0.23

1939 246 242 51 50 0.21 0.21
1940 193 180 27 25 0.14 0.14
1941 256 240 48 42 0.19 0.18
1942 85 50 29 17 0.34 0.34
1943 117 57 38 19 0.33 0.33
1944 90 35 48 24 0.53 0.69
1945 48 19 28 17 0.59 0.90
1946 22 12 19 14 0.85 1.17
1947 24 19 26 22 1.05 1.16
1948 66 48 63 53 0.25 1.10
1949 35 20 26 18 0.76 0.90

1950 39 32 36 35 0.94 1.09
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Table VII-2. Summary of Oyster Harvesti Statistics

Total Oyster llarvest Value Unit Price
(1,000 pounds of meat) ($1,000) (3/1b)
San San San

Year California Francisco * California Trancisco California Francisco

1951 43 41 46 53 1.06 1.29
1952 45 39 47 46 1.04 1.18
1953 38 34 b4 43 1.18 1.26
1954 74 36 54 47 0.73 1.30
1955 218 42 89 56 0.40 1.33
1956 756 59 178 75 0.23 1.27
1957 1,359 64 287 41 0.21 0.64
1958 1,159 75 242 54 0.21 0.72
1959 1,653 54 309 42 0.19 0.78
1960 1,283 32 289 34 0.23 1.06
1961 1,221 79 296 63 0.25 0.80
1962 1,339 6L 306 46 0.23 0.75
1963 1,300 186 226 36 0.17 0.19
1964 , 360 213 254 47 0.19 0.22
1965 1,063 195 263 64 0.25 0.33
1966 790 234 222 92 0.28 0.39
1967 742 199 207 81 0.28 0.40

* San Francisco Fishing Region including the San Francisco Bay System
and coastal waters from Point Arena to Pigeon Point.
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supply associated wlth the upper limit of potential production would
probably result in reduced prices, making an upper limit of $2,600,000
($0.20 per pound) for the potential value of the fishery more realistic.

It is doubtful whether a significant commercial clam industry can be
established in the bay. The value of the potential commercial bait
industry is unknown, but is probably small. It is probable that water
quality constraints are the primary elements preventing the development
of at least one-third of potential recreationul shellfishing based on the
existing clam fishery. As previously discussed, the potential recreational
shellfishery has decreased from a value of about 400,000 man~days in 1967
to about 200,000 mun~days in 1972. At a value of two dollars per man-day
this decrecase represents an economic loss of about $400,000 over a five-
:Eg;ye:iod. Tiie portion of this less that can be attributed to water
pollution is unknown, but it is believed to be substantial. Pollution
also prevents the use of much of the remaining potential clam resource,
valued on the same basis at $400,000.

Various studies have shown that the economic impact of the shellfish
industry on the regional economy is about four times the dockside value

of shellfish products.gg/

With this multiplicr, the total economic impact

of pollution on the econcmy of the San Fran.'sco area, as the result of

the loss of the oyster fishery, is in the range of $820,000 to $10,400,000,.
This estimate considers only the multiplicd econonic effect of the

harvested oystcrs. An additional cconomic impact would be produced by

the importation of sced oysters to supply cultural requirements., That

economic effect is unknown. Further, an additional but unknown economic

impact is also produced by the loss of the clam fisherv.
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San Francisco Bay has the pot~ntial to produce a shellfish supply
adequate to meet local needs and create a surplus that could be marketed

in interstate commerce. Polluticn of the bay prevents the realization

of this potentizl,

L.arge-scale cormercial production of oysters in San Francisco Bay
would require culture of either Fastern or Pacific oysters. Such cul-
tural practices would require the interstate importation of large numbers
of seed oysters. Pollution of San Francisco Bay prevents the practice of
oyster culture and, thus, prevents the market of sced oysters in inter-

state commerce to provide the basis for oyster production.

L. DETRIMZWTAL EFFECTS ON AQUATIC LIFL

San rrancisco Bay has been richly endowed with tish lite. 7The fisbes
of San Francisco Bay can bz divided into six categories: 1) schooling,
pelagic, bait, and forage fishes; 2) flatfishes; 3) bottom fishes;

4) sharks, skates, and rays; 5) croakers; and 6) anadromous fishes. The
most valuable (both commercial and sport fishing) group of fishes in

San Traacisco Bay are the anadromous fishes; the category includes such
fighes as the striped bass and chinook salmon. The bait and forage
fishes, such as smelt and whitebait, are extremely important as food for
other fishes. Some species of whitcbait inhabit the bay throughout the
yzar; thus, water quality in the bay would affect them more than {ish
that occupy the bay only a portion of the yzar. During the period from
1916~1953, the commercial harvest of whitcbait ranced from a high of
161,797 1b in 1916 to a low of 3,487 1b in 1942, The opinion has been

expressed that the polluted condition of Scuth Bay is probably among the
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chief reasons these fish have not been scen in the same numbers as in
former years..-‘z-Q

Fish kills have occurred annually in San Francisco Bay, particularly
in the Suisun Bay and Carquinez Strait arca. These kills gencrally occur
ddring the spring and summer in the vicinity of municipal waste treatment
plants and industrial waste discharges and involve thousands of fish
[Appendix F]. lfore than 56 percent of the reported fish kills were from
unknown cauvses; however, of those from known causes, about 20 percent (4%&(&“3
resulted from low dissolved oxygen, 7 percent from scwage, 9 percent from '
an industrial pollntant and the remainder (8 percent) from other causcs.
Most of these kills werc investigated by the California Departrment of Fish
and Gaue,

Food supply can also limit fish populations. The opossum shrimp: is
the most important source of food of a number of fishes at some stage
during their life iu Sen Francisco Bay. This crustacean requires 7-5 mg/l

. 12 )
ol dissolwved oxygen—“/ and water temperatures heleow 22.3°C.22/

The eutro-
phication of Suisun Bay and Vestern Delta waters that is projected is
. . 20/

expected to lead to a dissolved oxygen depressien.~ If the oxygsen con-
centratjon drovns below 6 mg/l, the ancdromous fish population, including
stri . X ; , . 20/
striped bass, king salmon, and American shad, is expected to declinc.—

Water temperatures in that area approached the critical tempaerature
for opossum shrimp. When vater temperatures excced 22.2°C, opossum
shrimp populations in the Sacramento-San Joaquin estuary generally

20/

decrecase.—~
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C. RECREATION

Waters of the San Francisco Bay system are heavilv cmployed for
non-contact recreation including boating, sailing, and fishing. Some
areas of the bay also support contact recreation including swimming and
water skling. Prior to the late 1960's when widespread improvements in
disinfection of waste effluents were made, bacterial contamination made
most of the bay syvstem umsafe for water contact recreation. In the
vicinity of waste discharges bacterial ceoncentrations posed a serious
health hazard.

As a result of the improved disinfection practices. nmost of the bay
system has water quality acceptable for water contact recrecation during
dry weather periods. Applicable wvater quality criteria are met nost of
the time at the Alameda, Covote Point, and Point Yolate beaches and part
of the time at the San Francisco Aquatic Park and Marina benches;——/
During wet weather, however, combincd sewer overflous and sewage treatwent
plant bypassing caused by excessive infiltraticn produce bacterial con-
tamination of recrcation arcas. Occasional mal functioning of disinfection
equipmunt at waste sources also contributes to bacterial contamination. In
many areas bacterial lavels ave high cnoupgh to pose a health hazard to
recreational shellfishing although such shellfishing continues.

Thus, impairnment of recreational uses of the bay system has been
substantially reduced in the last decade. However, impairment of such
uses continues and will continue until combinzd sewer overflows and
trecatment plant bypasses are controlled, adequate contrcls are installed
to ensurc continuous disinfect.on of waste efflusnts, and until waste
discharpe poilnls oare relocated to offshore locations remote from heaches

and recreational arcus.
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VIII. STATUS OF POLLUTIOF ABATEMENT

All sources of municipal and industrial wastes discharged to the
San Francisco Bay system are subject to regulation by the California
water pollution control program. This program is under the jurisdicfion
of the State Water Resources Control Board and nine regional boards. The
majority of the San Francisco Bay system is under the jurisdication of
the San T'rancisco Bay Regional Water Quality Control Buard headquartered
in Oakland. Waste sources in the Delta area are repulated by the Central
Valley Regional Water Quality Control Board with headquartcers in Szceramento,

All waste dischargers are required to liave a discharge permit from
the aprropriate regional bozrd. These permits specify effluent liwmita-
tions, recelving water «tindarde, moairpsine voquirzemepts, and an imple-
mentation schedule. The vaste discharge requirements are designed to be
compatible with and to supplement the Federal-State water quallty staadard
[Appendix A] established in accordance with the Federal Water Pollution
Control Act, as amended.

Three types of actions are taken by the regional boards to secure
abatement of pollution, The first step is the issuance of resclutions.
Cencral policy, wastce discharge requirements, and compliance time scb dules
are all issued by resolution. Individual dischargers are required to
report periodically to the regional hoards on their status of compliance
with applicable resolutions and to submit self-monitoring data on their
waste discharge and affected rcceiving waters. The boards then review
the reports and self-monitoring data to asscss the status of compliance

with applicable requirements.
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In cases where a discharger is found to be in non-compliance with
either waste discharge requirements or compliance time schedules, the
regional board may issuc a Cease and Desist Order which specifies cor-
rective actions to be taken including a time schedule for compliance.

The Cease and Desist Order is the first step in the State's enforcement
action,

1f a waste discharper does not comply with the requircments of a
Cease and Desist Order, the regional board may thcen refer the case to the
appropriate legal authority for court action, the second and final state
enforcement action. The state's timetable for completing abatement actions
for all waste sources was set forth in the implementation plan developed
as a part of the ¥ederal-State water quality standards [Appendix H,

Table H-1].

Although the self-monitoring program, supplemented in some cases by
independent State sampling, mav adequately assess compliance with waste
discharge regquirements, the program in the past h4s nct requirved as com-
plete a monitoring program as possible in order to assess overall adequacy
of treatment facilitics. In mony cases, significant sources of pollution
or waste quality parameters were not included in self-monitoring data and
adequate definiiion of abatement needs vas virtually impossible. Presently,
the self-monitoring requirements are being revised and it is anticipated
that all significant parvameters will be included in the revised requirements.

All major dischargers to San Francisco Bay are under resolutions
issued by the appropriate regional boards. In alriost all cases, resolutions

have been or arce presently being revised to reflect new State policies
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which include the water quality standards and the interim water quality
management plans. Further revisions of the waste discharge requirements
will probably be needed as the sub-regional water quality management plans
are finalized. Revision of industrial waste discharge requirements will
also be needed to mzet Refuse Act permit requirements.

The San Francisco Bay Regional Water Quality Control Board summarized
pollution abatement actions taken by the Board and resulting accomplish-
ments in an informal report to EPA submitted on August 31, 1972. Pertinent

excerpts follow:
".. Forty Three (43) per cent of the volume of municipal waste
discharged to the Bay system now reccives secondary treatment
while the remalning fifty-seven (57) per cent which now
receives primary treatment will receive secondary treatment
or better when the subregional wrastawvater managem ut programs
now being impl!cmented are complete.

oo ALl industries with the exception of Alameda Naval Air Scation
and Hunters Point Naval Shipyard provide treatment prior to
discharge to the Bay Systew. Many of thesc industries provide
a degree of treatment cquivalent to sccondary and the Regional
Boards has injtiated hearings on the establishment of secondary
level treatment for all major industrial waste dischargers In
the Regiom.

«« A total of one hundred twenty-two (122) cease and desist orders
have been issued for violaticn of waste discharge requiremaents,
nineteen (19) to industrles, seventy-nine (79) to comrunities
and twenty-four (24) to other types of waste dischargers.

Sixty (60) orders have been issued subszquent to January 1, 1970.

.. Fourtcen (14) clecnup and abatement orders have been issued to
persons depositing waste that causcd pollution or nuisance.

.. United States Navy (USS Midway) and Phillips Petroleum Company
have been cited to the State Attorney Ccaeral for causing oil
to be deposited in waters of the Stzate.

.. Six (6) waste dischargers were rzferves to the county district
attorneys prior to 1970 all resulting in correction of viola-
tions. Twelve (12) waste dischargers I'zve been referred to
the State Attorney General for action since January 1, 1970;
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four of these casee have resulted in decisions supportive of
the State, corrcctive action was taken by four dischargers
prior to court action and four cases are now in process of
litipation or awaiting trial datee.

",. Adoption of requirements which provide for the implementation
of subregional studies by including compliance time schedules
consistent vith timing of the subregional facilities. These
actions include interim requirements providing improvement in
treatment during the interim period, require source control of
conservative toxicaunts and minimization of infiltration."

The present status of compliance with applicable recsolutions and
orders for all major vaste dischargers and resulting actions by the State
and/or Federal government for cases in non-compliance are summarized in
tabular form in Appendix H [Municipal sources, Table H-2: Industrial
sources, Table H-3; Federal facilities, Table H-4].

Review of the State enforcement actions and the status of abatcment

tavles indicates vue obvious tread. HMany waste sources in the past have

A =

delayed construction of necessary treatment facilities. This is indicated

——wm e o

by the numerous revisions of time schaedules included in State resclutions.

o Y.

Recently major proyress has been made in come instances, however, progress
is still lacking in other cases.

As shown in Table VIII-1, about percent of the major waste sources
listed in Table H-2, H-3, and H-4 are presentlv not in compliance with
State waste dJdischarge requirements. Table VI1I-? summarizes the State
enforcemcnt actions initiated to bring these sources into compliance with
applicable requirements.

No enforcement measures acainst pollutioa of interstate or navigable
waters have been taken by EPA in the Bay arca nursuant to the provisions

of the Federal Water Pollution Control Act. During 1971, however, settle-

ments were achieved, in cooperation with the State, with tuwo industrial

~
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SUMMARY OF COMPLIANCE WITH STATE RESOLUTIONS

Scurce Category

Total Sources
In Category

Sources Not Complying Vith
Waste Discharge Peguirements
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Parcent

Major lunicipal
Major Industrial
Federal Installation

Total
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TABLE VIII-1

STATE RESOLUTIONS

Source Category

Total Not
In Compliance

Cease and
LDesist Orders

Time Schedule
Established

Presently
Meeting Time
Schedule

Court
Actions

Major Municipal
Major Industrial
Federal Instellations

Total
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dischargers in an effort to abate pollution or achizve compliance with
State discharge requirements. The dischargers were lMerck Chemical in
South San Francisco and United States Steel in Pittsburg. In July 1972,
a conmitment letter was obtained from Fiberboard Ceorp. in Antioch.

The U.S. Attorney's office has tzken action to prosecute scveral
Réfuse Act violations. Begloning in the Fzll of 1970, information was
received by the U.S. Attorney's office from private citizens concerning
alleged industrial pollution of San Francisco Bay. These cases were
referred to EPA for investigation. Several indvstries involved were
subject to Cease and Desist Orders issued by the State Water Quality
Control Board establishing dates for compliance, and installation of
improved facilites.

The W G Attovnav'e offize currontly has 22 ¢
garion for alleged water pollurion by indusirizl waste or unauthorized
filling of navigable waters. The U.S. Army Corps of Enginears has issued
warnings and demands to correct unauihourized fill operastions. The com-
panies involved are correcting the situation and the U.S. Attorney
expects the Army to refer only tuc casesz for injunccrive relief, All £ill
occurrences, except ene, were referred by private citizens and turned
over to the Co-ps for investigation.

As can be seen by the above status report, much can be done to
improve on the Federal-State program to achieve discharger compliance,

A review of the large ruwber of dischargers :.¢ili not in compliance,
indicates the need for a more agressive abatement program.
13
The state is strené@ﬂening their program and gré developi. require-

ments consistent with interim vater quality aanagement plans and water
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quality standards. In addition to establishment of discharge requirements,
strict but practicable time schedules must be developed. These schedules,
which should be both Federally and State enforceable, should lead to com-
pliance with water quality standards in the shortest possible time. Where
lqng range goals are too far off and immediate improvements are necessary,

interim requirements and time schedules must be established.
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WATER QUALITY CRLTERIA (OBJECTLVES)

APPLICABLE TO THE TIDAL WATERS,OF
THE SAN FRANCISCO BAY SYSTEM

WATER QUALITY OBJUCTIVES APPLICABLE TO ALL TIDAL WATERS

Temgerature

No significant variation bevond present natural background levels
(Notes A and B);

Turbidity
No significant variation beyond present natural background levels
(Notes A and B);

Apparent Color
No significant variation beyond present natural background levels
(Notes A and B):

Bottom Deposits

None other than of natural causes (Note A);

loating liaterials
None other than of natural causes at anv place;

01) or Materials of Petroleum Origin or Procducts
None floating in quantities sufficient to cause an iridescence, or
none suspended, or denosited on the substrate at any place;

Odors
None other than of natural causes at any place;

Dissolved Oxvecn

Minimum of 5 mp/l; when natural factors causec lesser concentrations,
then controllable water quality factors shall not cause further re-
duction in the concentration of dissolved axypen;

Pesticides

No individual pesticide or combination of pesticides shall reach
concentrations found to be deleterious to fish or wildlife at any
place (lote A);

n

Excerpts from '"Water Quality Control Policy for Tidal Waters Inland

from the Colden Gate within the San Francisco Day Region,'" San Francisco
Bay Regional Water Quality Control. Board, State of Californmia, 1967.
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Toxic or Deleterious Substances

None presenl in concentrations which are deleterious to any of the
bencficial water uses to be protected; none at levels which render
aquatic life or wildlife unfit for human consumption (Mote A);

Coliform Orranisms

Sewage-becaring waste discharges shall at not time cause the quality of
tidal waters wiich are determined by this Remional Board to be physi-
cally accessible at any time to the public for whole or limited body
water-contact recrcation uses and that are otherwise suitable for such
uses to fail to meet the physical and bacteriological standards as

set forth in California Administrative Code, Title 17, Sections 7957
and 7953;

California Administrative Code, Title 17
7957. Physical Standard. No scwage, sludpe, grease or other
physical evidence of sewage discharge shall be visible at any
time on any public beaches or water-contact sports areas.

7958. Bacteriological Standards. Bacteriological standards
for each public beach or water-contact sports area shall be as
follows:

Samples of water from each sampling station at a public
beach or public water-coniaclt spuris died snall have a most
probable number of coliform orgauisms less than 1,000 per
100 ml. (10 per ml.); provided that not more than 20} percent
of the samples at any sampling station, in any 30-day peried,
may exceed 1,000 per 100 wl. (10 per ml.), and provided
further that no single sample when verificd by a repeat sam-
ple taken within 48 hours shall exceed 10,000 per 100 ml,
(100 per wl.).

Sewage-becaring waste discharges shall at no t{ime cause areas protected
by this Regional Board pursuant to Paragraph XVII of Resolution No. 803
for shellfishing for human consumption to cxceed bacteriological stand-
ards to be adopted by this Board;

Nutrients

Total nitrogen concentration shall not «xceed 2.0 mg/l as nitrogen at
any point within the Region easterly of Carquines Strait; in no case
shall nutrients be present in concentrations sufficient to cause dele-
terious or ahnormal biotic growths except when factors which are not
controllable cause preater concentrations (Notc A);

Radioactivity

None present in concentrations exczeding levels set forth in California
Radiation Control Regulations, Subchapter 4, Chapter 5, Title 17,
California Administrative Code at any place; and




Hydropen Ion Concentration - pll

The pll shall vemain vithin the limits of 7.0 to 8.5; vhen natural
factors cause the pill to be less than 7.0, then further depression by
controllable factors will be determined by the Regional Board on a
case-by-case basis. '

B. WATER OUALITY OSLJECTTVLES APPLICABLE TO TTDAL WATERS IAST OF THL
WESTERLY END OF CHIPPS TSILAND

Follouing lecvels in mg/1l shall not be exceeded within 2,000 feet of
diversions when tidal wvaters are used for domestic water supplies
(Notes C and D):

Lead. + v ¢« v v v v v o o« 0.05 Sulfates . . « + « « . . . 259,
Selenium. . . . « .« . « +» « 0.01 Alkyl Benzene Sulfonates . 0.5
Arsenic . . . . . . . . . . 0,01 Carben Chloroform Extract. 0.2
Chromium, lexavalent. . . . 0.05 Cadmium., « « « v « + & « & 0.01
Cymide . « . « + « « v v« 0.0l Barium . . o & ¢« ¢ v ¢« « & 0.1
Silver. « + ¢« v+ « 4+ s . . 0.05 2ine 4 0 v 0 e d e e e 0.1
Fluoride. . . . . . . . . . 0.5 Manganese. .« . . . . . . . 0.05
Phenols . . ¢+ « + ¢« o o+ 0.00L Copper . « ¢ « ¢ ¢« &« o « 0.01
Total Dissolved Solids . . 500.

Boron shall not excees 0,5 ma/l within 1,000 feet of diversions when
tidal waters arc used for agricultural sunplies (Note C): ond

No substance or comhination of substances shall be present in concen—
trations sufficient to cause taste and odors in domestic water supplies,
within 2,000 feet of diversious when tidal waters are used for domestic
wvater supplies (Note C).

NOTES
A. The water quality opjective will generally apnply at the outer limit

of the rising waste plume or beyond a limited dilution area as
determined by the Regional Board on a case-by-~case basis pursuant
to the intent stated in thc second paragraph of Section II-A, In
prescribing requirements for a particular waste discnarge, the
Regional Board may specify receiving water quality limits, other
than the water qualitv objective corntained nhercin, to apply af
control points at or near thc outer edge of the rising waste
plume if time of exposure and other considerations indicate that
adequate protection of beneficial uses is assured.

B. A significant variation bevond present natural backeround levels
will be any level of water quality vhich has an adverse and un-
reasonable effect on beneficial water uses or causcs nuisance;
present natural background levels are not known precisely and will
be determined on a case-by-case bacis,



This objective shall be maintained to the extent that it is reason-
ably practicable until the domestic, industrial and agricultural
water supplies are provided by alternate means to the satisfaction
of the Regional Beard.

Lower levels of these constituents may be adopted by the Regional
Board at somc future time if evidence becomes available to show

that such limits are necessarv for protection of aquatic life or
wildlife.
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SALMONELLA ANALYSES METHOD

National Field Investigations Center-Denver used a slight
variation of the outlined procedure below in all their attempts to
recover Salmonella in the shellfish,

The successful isolation of Salmonella is to be accredited to
the Region TIX, Environmental Protection Agency Laboratory which
utilized the below described procedure.

Enrichments for Salmonella organisms consisted of the following
steps. Ten gm shellfish meat (suspended in buffered dilution water
and homogenized) was added to each of six flasks - three contain-
ing Tetrathionate Broth (Difco) and three containing Selenite
Broth (Difco). A set of broths was incubated at each of three
temperatures - 37°, 41.5°, 43°C. On three to five successive days,

a sample from the contents of each flask was streaked onto XLD (Difco)
and Brilliant Green (Difco) Agar plates. Colonies with morphologies
typical of Salmonellac were isolated im purc culture, transferred

to Brain Heart Infusion (BHI, Difco) slants, gramstained and screened
for biochemical reactions in Enterotubes (Roche Diagnostics).
Biochemical characters observed in the Enterotubes were as follows:
fermentation of dextrose, dulcitol, and lactose; production of hydro-
gen sulfide and indole, phenylalanine deaminase, urease, and lysine
decarboxglase; and citrate utilization. Isolates giving physiological
reactions typical of Salmonella reaction patterns were screened for
serological reactions with Salmonella Vi and somatic group antisera

(Difco) and positive cultures werc sent to State of California,



Department of Health, for final typing and identification.

Initial screening for Salmonellae was performed by the
fluorescent antibody (FA) technique. Plates were prepared (XLD and
Brilliant Green Agars) from enrichment broths after 18 to 24 hours
incubation. The inoculated plates were incubated two to three hours,
and colony smears were made on FA slides. The slides were then
stained with FA Salmonella Panvalent Serum (Difco) and examined
under a Leitz Fluorescence microscope. Salmonella enrichment pro-
cedures were discontinued for those samples giving legs than 3+

fluorescence.
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APPENDIX C

SHELLFISH POPULATION SURVEY

INTRODUCTION

The biological survey of the shellfish of San Francisco
Bay consisted of three parts:
1. An appraisal of the changes in species composition and density
between 1967 and 1972 of 19 selected shellfish beds.
2. A review of the ecological factors and space requirements
needed for re-establishing oyster beds in San Francisco Bay.
3. A comparison between young market crabs caught in the San
Francisco Bay and those caught in Furcka, Califorunia, regarding
their pesticide and heavy metals ccntent,

Shellfish of present and past importance in San Francisco

Bay are listed in Table C-1,

The most extensive part of the survey was that of the
shellfish beds to see if they had changed since the survey
by Theodore Wooster of the California Fish and Game Department

(1968).

The oyster industry had ceased being profitable about 1940
(Barrett, 1963). Pollution of the Bay has teen mentioned as
one of the reasons for the decline of oyste:r productivity in
San Francisco Bay. The amount of oysters marketed in 1888 was close
to a million pounds, but declined to slightly over one thousand
pounds by 1939. Re-establishment of these beds would appear feasible

Lf pollution discharges into the Bay were stopped.
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Market crab catches off the California coastline have been
declining for the last 10 years. San Francisco Bay serves as a
nursery ground for the market crabs, although legal-sized crabs
are not abundant in the Bay, so commercial fishermen do not attempt
to catch them. Some crabs tagged by the‘California Fish and Game
in the Bay have been caught outside of the Bay in the ocean.
California Fish and Game personnel feel that more crabs should
be found outside the Bay and there is some cause for their decline
relating to their survival in the Bay. There has been insufficient
data on metal and pesticide content of the crabs in their juvenile
stages for these analyses to be useful in understanding the decrease

in market crab harvest.

METHCDS

The shellfish beds, previously surveyed by Wooster (1968),
were sampled for species composition and density following his methods.
Basically this involved taking a square foot of substrate to a depth
that would include all available shellfish, and placing the material
in a wooden-frame sampler having a 1/4 inch hardware cloth bottom.
By shaking the sampler in water, the sand, mud, and small gravel would
be removed, retaining larger material along with any clams. The

shellfish from each square foot of sample were then put into a plastic
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bag and taken back to the laboratory. Each shellfish was measured
for size, and all shellfish of the same species combined to obtain

a total weight for each sample.

Analyses of the differences between Wooster's data and the 1972
data were done by non~-parametric methods. This was necessary because
sampling sites were not chosen, nor sample distribution tested, so
that parametric tests could be utilized (Steele and Torrie, 1960).
Where too few samples were taken or no shellfish found, no statistical
analysis was performed. The survey procedure and the validity of the
resulting data was enhanced becausc of the assistance of Theodore
Wooster in the survey. His assistance was provided by the courtesy

of the California Fish and Game Department.

Possible commercial oyster bed locations were examined and
evaluated in relation to water uses which now exist in San Francisco

Bay.

California Fish and Game personnel caught commercial crabs in
three locations of San Francisco Bay: Paradise Park Pier on Tiburon
Point, a pier near the Carquinez Bridge, and the Red Rock Marina Pier
near the Richmond-San Rafael Bridge. Other samples of crabs were
collected at Eureka, California. Male and female juvenile crabs
were separated, and the flesh from each put into geparate jars,
packed in ice, and then subsequently frozeu until analyzed. The flesh
from the crabs was to be analyzed for heavy metals and pesticides

by standard EPA methods.



CLAM BED SURVEY

Nineteen beds were sampled to compare their present clam popula-
tions with those found by Woosteil in 1967. The three principal
species that were encountered were the Japanese Littleneck - JL
(Tapes semidecussata), the soft-shelled clam - SS (Mya arenaria),
and the Macoma - Mc (Macoma inconspicua). The first two species
attain legal sizes (ca. 38mm); whereas the third species is too small

for practical use.

The comparisons, between the clams found in 1967 and in 1972,
concerning their average weights per square foot and size and the
economic values of the "angler" days were most important. "Angler"
days are found by dividing the total number of legal clams in a bed

by 50, the legal daily limit.

Results

The location of the shellfish beds are shown numerically in
Figure C-1, with the numbered beds identified in Table C-2. The
sampling results are summarized in Table C-3 which compares for 1967
and 1972 values of nineteen beds sampled in both years. This Table
gives the mean weight of clams per square foot, the total "angler
days", the total weight of clams, and the square foot samples taken
ih the beds. Figure C-2 is a graphical presentation of the total

weights of clams in the beds sampled.

Discussion
The main data from over 100 square foet samples taken from 19

clam beds is given in Table C-3. Approximately the same number of



samples were taken from each bed in each year, with more samples

taken from the larger beds.

The three parameters compared for the two years - mean gms/ftz,
total "angler days'", and total clam weight - all showed approximately

50 percent decrease from 1967 to 1972.

The mean weight of all clams in grams per square foot of sample
declined from 196 to 113, a 42 percent decrease. The total weight
of clams was derived by multiplying the mean weight in grams/ft2
for each bed by the size of the bed. Thus large decreases in the
weights per square foot would be of more significance if they
occurred in the large beds. The total weight decreased by 53 percent
from 1967 to 1972. The "angler days' based on legal-size clams din
the beds declined by 50 percent from 1967 to 1972. However, not
all legal-size clams could be used in calculating economic loss.
Only the beds away from sewage outfalls were utlized in this calcula-

tion.

The value of the "angler days'" was established by finding the
prevailing commercial price for 50 legal sized clams, now approxi-
mately $2.00, depending on the weight of the clams. Other approaches
to establishing economic value, e.g. basing it on recreational use

could lead to nigher "angler day" values.

Utilizing a value of $2.00 per angling day (a limit of 50 clams,
all 38 mm or ahove in size), the decrease in value of the beds sampled
is about $325,000. This represents a 42 percent decrease in the
value of this resource. It must be stressed that this only includes

the beds surveyed, and also leaves out the loss of the completely
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covered Point San Bruno Bed. There are also available an unknown
amount of areas of South San Francisco Bay which do not become exposed

at low tides, but could be harvested by commercial digging machines.

Conclusion

A loss of $325,000 to the clam sport fishery of San Francisco
Bay has been sustained since 1967. However, in most beds there are
many legal and young clams remaining that could be utilized if

they were safe to cat.

Water quality in the Bay should be enhanced in order to prevent
further deterioration of the clam population, and to enable

harvesting activities to resume.

The presence of commercial oyster beds in San Francisco Bay
before 1940 raises the question of whether or not they could be
re~established. The following facts should be noted before proposals
to re-establish the beds are made:

1. The California Fish and Game have successfully raised oysters

on a limited basis near Redwood City.

2. At present, about 6,000 acres are available for raising

oysters in South Bay in hanging cultures, with an equal area available

for bottom cultures. About the same area is available in San Pablo

Bay for oyster culturing.
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3. If these areas were utilized, the productivity should be equal to
the total oyster productivity in the United States. Much of the
eastern productivity is not in a hanging culture form. Productivity
is lower when oysters grow on substrate.
4, The productivity of the beds started declining in the early 1900's.
About that time, oyster seed planted in the Bay took longer to develop
than elsewhere, and the oysters were thin and watery (Barrett, 1963).
5. Industrial pollution appeared primarily responsible for the decline
in productivity. The amelioration of conditions which were bad in 1910
appears increasingly necessary.
6. Hanging cultures of oyster racks are now widely used. These
are put in deep water where they will be regularly inundated by the
changing tides. Oysters are still cultivated on shallow intertidal
zones. However, this means that the area must be [enced to keep out
rays and the oysters are subjected to siltation,
7. Many of the silLes of the old oyster beds and possible new locations
are not usable for the following reasons:
a. Many old oyster beds sites are now partially filled (i.e. Bay
Farm Island, San Rafael Bay, Oyster Point).
b. Areas of restricted rights, such as shipping lanes, throughout
the Bay und the Dumbarton Straits preclude oyster planting in
many previously acceptable beds.

c. Other areas of restricted rights, such as landing zones for

amphibious airplanes, and anchorage locations for explosive-containing

and regular vessels.



d. Some arcas are serving in other capacities such as:

1) Access lanes for marinas,

2) Near-shore waterskiing and sailing areas.

3) Near-shore zones througout the Bay with good troll and

bait fishing areas.
8. Esthetic rcasons preclude putting the hanging cultures in some
locations.
9. There is dispute over ownership of many submerged parts of the Bay
10. BCDC would have to approve the plantings.
11. Market oysters are now easily flown from the east, making the

economic feasibility of plantings uncertain.

Conclusions
Although there are sites in the Bay available for oyster cultur-
ing, no attempts can be made to do this unless the waters of San

Francisco Bay meet Public Health Standards for shellfish.

The re-established oyster beds in the Bay could yield productivity
comparable to that in the entire United States, which is about 10,000,000

gallons per year. This would be worth $70,000,000 as Pacific oysters.
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THE SAN FRANCISCO BAY STUDY-SHELLFISH OF IMPORTANCE

Scientific Common Names
Name or Names Comments
(Clams)

Mya arenaria

Tapes
semidecussata

Protothaca
staminea

Macoma
ineonspicus

Macoma nasuta

Soft-shell clam, eastern
soft-shell clam, long
clam, mud clam

Japanese littleneck

Littleneck, hard shell,
rock clam, rock cockle,
Tomales Bay Cockle

Bent-nose clam

Perhaps indigenous in Bay

This clam and the soft-
shell are of the most
important to sportsmen

Very few new found in
Bay, usually near Strawberry
Point

Found frequently in most
beds, but too small for

practical uses

Shells found frequently

= (OYStRYS ) —mmmm e e e e e e

Nstrea lunida

Crassostrea
virginica

Crassostrea
gigas

Mative cyster, Olympia
oyster in Puget Sound

Eastern oyster

Japanese cyster, giant
pacific oyster, pacific
oyster

Small, widespread, but not
commercially important

in San TFrancisco Bay because
of size and poor flesh

Shells found in great
abundance. Once commercially
important, .but imported in
half-grown or near marketing
size and held in Bay until
needed. Commercially
important in east

This is the commercially
important oyster growm
from imported seed along
the Pacific Coast

~= (Mussels ) —mm = e e

Volsella
demissa

Mytilus
edulis

Cancer
magisten

Ribbed horse mussel

Bay Mussel

"Edible" crab, Dungeness
crab

Prominent in South San Fran-
cisco Bay in Cord Grass

Found ir rock and piiings
throughout Bay

The Bay is a nursery area
foxr females



TABLE C-2

IDENTIFICATION OF BEDS
NUMBERED IN FIGURE C-1

Bed

San Leandro Marina

Oakland Airport

San Leandro Bay

Alameda Memorial State Beach
Ozkland Inner Harbor

Albany Hills

Point TIsabel

North of leller Beach

Point Castro-Point San Pablo

Tar
Lar

Hills

[6)]

Pinole

China Camp

Beach Drive - San Rafael Bay
Strawberry Point

Richardson Bridge

Brisbane

Burlingame

Coyote Point

Foster City

c-11



TABLE C-3
CHANGES IN CLAM POPULATION AND "ANGLER DAYS"

BETWEEN 1967 AND 1972 IN NINETEEN SAN FRANCISCO BAY BEDS

Clam weight

gms/ft Total "Aagler Total Clam Weight Total Number of
(mean) Days" in kg £t2 Samples
1967 196 418911 618033 104
1972 113 208615 287550 116
Decrease 83 210296 330483

¢T-0
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FIGURE C-2

TOTAL WEIGHT PER BED OF CLAMS FOR TUE 1967 AND 1972 SAMPLINGS
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ATE OF CA!IFORNIA—RESOURCES AGENCY RONALD REAGAN, Governor

E \RTMENT OF FISH AND GAME
A...NE RESOURCES REGION

Marine Resources Laboratory
411 Burgess Drive
Menlo Park, California 94025

June 28, 1972

Mr, Bob Campbell

IEnvironmental Protection Agency

Division of Field Investigation - Denver Center
Building 22 - Room 410 - Denver Federal Center
Denver, Colorado 80225

Dear Bob:
Thank you for your letter and data from Suisun and San Francisco Bays.

In my opinion the possibility of growing oysters in Suisun Bay does
not look promising. ILow salinivy and tack of suitable oyster food
are probably the main limiting factors. The fact that you found only
limited quantities of soft shell clams and no littleneck clams or na-
tive oysters suggests that conditions are not favorable for growing
Pacific or Eastern oysters.

San Pablo Bay, I feel, bas some potential because of higher salinities
and more oyster food production. South San Francisco Bay has the best
potential. Salinities and temperatures are more favorable and there

is prebably a greater production of oyster food. The food supply could
probably be enhanced ty the elimination of the contaminants.

I can not offer an explanation for the high cadmium count in the Pacific
oysters. Dr. Craig Ruddell at Davis has obtained similar results from
the same lot of oysters.

I hope that this information will be of help to you. If you need fur-
ther information, please contact me.

Sincerely,

(;; . .

- P~ e 7 ! gpratean ,
//-4./L L_.-.-(('.'[..J,/(_
Walter A. Dahlstrom
Assoc. Marine Biologist

WAD: gb
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APPENDIX E

TOXIC EFFECTS ON AQUATIC LIFE

TOXIC MATFERTIALS

Discharges to the Bay system of wastes containing materials toxic
to aquatic life have occurred from both municipal and industrial
sources. Both acute and chronic toxicity problems are believed to
result from these discharges. In addition, spills of toxic materials
have resulted in damage to aquatic life.

A survey of the literature on the toxicity of metals and pesti-
cides to marine aquatic life is presented in the Appendix [Table- E-3].

A brief comparison of the data collected during this study to

reported toxic values is discussed below.

HEAVY METALS

Data on the heavy metals cadmium, chromium, copper, lead, zinc
and mercury are available from the recent survey of the San Francisco
Bay Area [Table E-1].

Analysis showed that cadmium, a very common metal, ranged from
<0.01-<0.02 mg/1 in the water. Table E-1 shows the LCsgy (for explana-

tion see appendix) for the oyster Crassostrea virginica to be 0.1-0.2 mg/l

thus the water concentrations found during this survey are about 1/100
of the determined toxic level.

Chromium, which 1is toxic to Nereis virens (polychaete worm) at

<5.0 mg/l,ranged from <0.01-0.05 mg/l in the water. Sediment samples
ranged from <1.0-90.0 mg/kg while shellfish contained <0.05-20.0 mg/kg.
Chromium levels in thc water are about 100 times less than the

reported toxic values. However, the shellfish contained levelsup to
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four times the proposed FDA alert levels. As discussed elsewhere in
this report the high sediment values may lead to contamination of
the shellfish.

Copper, one of the most toxic heavy metals, ranged from
<0.01-0.6 mg/1 in the water. Data in Table E-l shows that marine
phytoplankton are killed by concentrations of 0.027-0.5 mg/l. Since
these species of phytoplankton are important in the food chain of fish
their elimination could reduce or completely eliminate the fish popu-
lation of that area. In addition, copper is lethal to several molluscs
in the range of 0.05-0.2 mg/l [Table E-1]. - (M@p&ﬂ,g}

Lead concentrations of 0.7-<5.0 mg/l in wakex, as reported in
this study, are about 10 times the lethal value of 0.5 mg/l for C.
virginica (eastern oyster) {[Table E-1]. However, California Fish
and Game personnel have grown several species of molluscs in the Redwood
City area for several years at a sub-chronic level.

Zinc levels of <0.01-0.15 mg/l in thewter are well below toxic
levels. However, oysters tend to accumulate the metal and values of 336
and 608 mg/kg were recorded. These values are about one-third the

FDA alert level of 1,500 mg/kg.

PESTICIDES AND PCB'S

Data on the chlorinated hydrocarbon pesticides chlordane, DDT, DDD,
DDE and dieldrin and the PCB (polychlorinated biphenyl) complex also
are available from this investigation of the San Francisco Bay Area.

DDT and its metabolites DDE and DDD are generally toxic under
acute conditions to marine invertebrates in the range of 0.002-0.02 mg/l
(or parts per billion); values that are approached or exceeded in the

Bay area. Table E-2 shows the oyster C. virginica to have an LCgq(DDT)



of 0.005 mg/l, a value that was exceeded in portions of the Bay. How-
ever, most values are below the acute toxic level and lead to condi-

tions of reduced shell growth. Monochrysis lutheri, a plankton-

flagellate, illustrates the point by exhibiting a 43 percent reduction
in growth when exposed to 0.02 mg/l DDT for 96 hours [Table E-2].
Under similar conditions shellfish will'often show a 50 percent reduction
in growth.
Reported values for dieldrin range from 0.0055 mg/l (96 hour LCgg)

for Leiostomus xanthurns (juvenile spot) to 0.005 mg/l for Palaemonetes

vulgaris (grass shrimp). The oyster C. virginica has a reported value
of 0.034 mg/l [Table E-2]. These values are all greater than the value
obtained during this study [Table E-2]. However, the problem of sub-
ilethal concentrations again arises and the facr that although not killed
by the compound significant reductions in growth rates, reproductive
capabilities and physiological damage can and does result.

The PCB complex, virtually unstudied until the late 1960's,
poses a threat unsurpassed by chlorinated hydrocarbon pesticides.
Toxic levels with these compounds range from 0.005 mg/l for spot
(L. xanthurus) to <0.0001 mg/l for Daphnia magna. Current trends
at the TFederal level are to establish a maximum wacter concentration
of 0.002 mg/l and maximum concentration of 0.5 mg/l in tissue. Japan
ha; recently established a maximum tissue level of 0.5 mg/l for

off-shore and high seas organisms,



TABLE b-1

TOKICITY OF MITALS*TO SELECTED MARINE ORGANISMS

Al As Ccd °r Cu Pb Hg Sn Zn
Bacter:a 132 ppa
Creen alzae 0.1 ppu(no 0 002 ppm
time span (10 time
given) span given)
Phs:oplankton 0.027 xg/l-
(various specles) 0.050 mg/1
Psrre—ocninus 200 rg/l egg
»i}iavis ahnormalities
(sea urcnin) (no time span
221 b a given)
2z1s7us balatordes 0.5 =g/l 8 ng/l
(adult barnaclcs) (B. bala- (3. bala-
roides) noides)
Norers virers Lmg/l 0.1mg/1
(polychacte tnreshold threshold
worn)
Fusi~us hobelti _ snail .20 ppn
_“(101_';5-“'—_) threshold
0 10 ppr
<100% more.
niltotis fvlzens - abalecne 0 05 ppm
(rollask) <100% mort.
Iszhnochiiton 0 15 ppm
foasazeLus thréshold
(moliusi) 0.10 ppn

<100% mortc.

p e 3 ppn =50%
Papnia stininea
var laciriata lechal
(mollusk)
Tegula gallina 0 10 ppm
(mollusk) threshold
0.05 ppn
<100% mort.
i . 0,10 ppm
%ip:—{:,’;:ma ver threshola
: 0.05 ppm

< 100Z mort.



TABIL E-1 (CONTINULD)

TOXICITY QF METALS«TO SELECTEZD MARINE ORGANISMS

Al As Cd Ccr Cu Pb Hy, Sa Zn
E. oyster 02wg/l 0.5 mg/1
(Crassostrca LC50 Lcso(lzuks)
virzinica)
0.1 mg/l G 3 mg/l
LCs0 LC5q (18w«s)
0.1-0.2 mg/l
(12 weeks)
Noticeable
tissue charges
Mytiles cali~ 0.15 pym
Forr.aavs <100% ro° t,
{cusscl) (30 days)}
0 10 prm
<100% nort.
(60 days)
V. edulis 0.20 ppn
(zussel) (17 aays)
1iCso
0.10 pp=n
(35 days)
<1G60% mor..
ar€1M.8 raerss 40-60 pom  1-2 ppm
(shoce crab) threshold taresno d
Leander saquilia 5 ppm 0.5 ppa
(small prawn) threshold thresbold

*Toxicitias are for 96 hours (4 days) or more, except where no time span is given.

and rangancse (vn)

LCgg = Corcertration required to kill 50% of the organisas in a speciffed length of time (e.g. 96 hours).

Source: Oregon State Ualvsersity. 1971,

Vol. II.

Ceceancgranhy of tre nearshore cnastal waters of the Pacific horthwest relating to possible pollucion.
Eavirormental Protection Agency, p. 84-58.



TOXICITY OF PESTICIDES TC SCLECTED MARINE ORGANWISMS

Aldrin

noT

Dieldrin
Endrin
Heptachlor
Lindane

1 - Naphthol

Sevin

Toxaphenc

Malathion

Methyl Parathion

Parathion

Phosdrin R

Duraliella
euchlora
(ziankton-
fiagellace)

Monochrysis
luinera
(planczea~
flagellate)

Crasscstrea
virpinica

(o.ster)

Crassostrea
1S

(Pac1ic oyster

lagvad)

Mytilts edulis
(ba, russel,

larvae)

Cranron
Lrangon
Seoiemsnirosa
(sand snrizp)

Palac ~onetes

0.025mg/1
50% de-
creise 1a
sheil
growtn

9 wg/l

rulgar.s (grass LCgq

shrimp)

0.02 mg/1
177 growtn
innibition

0.02 mg/l
43% growth
inhib2taion

.005 ©g/1
Ly,

06 ug/t
LCspo

2.0 ug/l
LCsq

7.5 mg/l
27% gro«th
inhipition

1 og/1
14%Z growth
inhibition

0.G34rg/1 0 033ng/1
50Z de- 50% ae-
crease in crease in
shell shell
growtn growth

7 ug/1
LCsp

1.7 ug/l 8 wug/l
LCs9 LCsg

5 ug/1
LCs50

50 ug/1

1.8 ug/1 440 pg/1
LCsp

Leso Leso

10 ug/1
LC5°

4 ug/i
LCs5¢

12 g/l
LCSO

0.1 mg/1
10Z growtn
irhabition

0.1 mg/l
13Z growth
inhibition

2.2 mg/1 0.8 mg/l

50Z de~ 50Z de-

velopiment velopment
preverted preventca

2.3 mg/l 1 3 ng/l

50Z ae~ 50% de-

velopment veloprent
prevented prevented

0.01 mg/1
10% growth
anhibation

0.000015
mg/1 22%
growth
inhibation

33 ug/l
LCsq

82 ug/l

1.0 mg/1
22% de-
crease in
shell
growth

2 ug/1
LCs0

3 ugl/l
LCSO

1 ug/l
LCso

69 ug/l



TABLE E-2 (CONTINJED)

TOXICITY OF PESTICIDES TO SZLECTE) MARINE ORGANISMS

o
S
-4
=
5 3 2
v — £ . e o
. g 3 E g 5 k. g p
-4 = Q = Y o - -~ el
e u 3 o 2 X 3 £ = - = Y
= 3 = ] & ° o = a e} > rr} o
™ = w o < £ - 5 @ = ] "
5 k y 3 g g 5 : ' : 3 5 : 2
2 g E =3 =t &) = v - 1] x= = B ]
Penaeus aztecus 0.0055 0.00ing/1 0.25 mg/L
(browva shraz:p) mg/1 50%
loss of LCsg iLCs0
equiliorium
Leiostomus 0.0055 0.002mg/1 0.00655 0.0606 0.025ag/1 0.03=z/1 0.03mg/1 0.001img/1 0.55xg/1
retlharns rg/l ng/l wg/l
(juvenile spot) Cso LCso Lisg iCs0 LCsq LCsp
Les50 LCs0 LCs0
Crsrai-ouen 0.005mg/1 0.06mg/1 0.83ag/1l
variegzatds
(Juvenile LCsp LCs0 LC50
sheepsheaa
T1ANOW)

»Toxicities are for 48 hour (2 days) periods or longer.

LC56 = Concentratien requirea to §111 50% of the organisms in a specified length of time (e.g. 96 hours).
Source- Tegon Scate Uasvarsaty. 9/1. Oceanography of tre nearshore coastal waters of trne Pacific horthwest relating to possible pollution.

Vol. II. Eavironnental Protectioan Agency. p. 101-il0.



TABL:. 1-3

MAMMALIAN TOXICITY O™ SELECTED METALS

Veotal Species Dose Effects Reference
Arsenic Man Chronic intoxication Neurologic cnhanges, incrensed salivation, hoarse- vallee, 3. L., D. D. ul-er and W. E. C. Wacker.
ness, cough, laryngitis, conjunctivitis, colicky 1960. Arsen.c toxicology ard biocremistru.
abdcrinal pain ard various =] in changes. AMA Arch. Ind. Health 21(2) 132-151
Cadniun Man From water and food llypertension linked to fnrxc.sed retention of Cd Lucts, 0. J nand R. iLucis. 1969. D.str.but_on
{nnef tned) in kidneys. of caégmur9? and z1ncb% L1 mice of . rcred
straz~s Arch EImvairon. Health 19(3) 334-336.
Stokinger, H E. 1963 The spectre of today's
environnantal pollution--v.$.A braad nes~ per-
spectives from an old scout. Arerzcan Ind. Fyg.
Asscc. J 30 195-217
Anoa. 1970a h-~en xotal can reon Fyperters.on.
Med., World hews il 30
Man From water - “"high Disorders of renal function; phosvhate level in Aron. 1970b Cad=ium i1n CucY Ouch. Cheo. Eng.
concentration" the blcod serum decretases; sizeable loss of News 48 16.
minerals fron the bones, 'Ital Itai" disease.
Anon. 1971. Cadmium polliution a~d Itai-Ital
d.sease. Larcet 1 382-383.
Chrgmluﬂ {fon *an 25 mg/1 in drinking Mo harmful effects Zebnpfennig, R G 1967. Possible toxic effects of
ce™e vater for 3 jcars cyarates, thiocvanates, fcrricuanides, fercro-
(<0 9 ng/kg/day) cvar:des, ard chro=ates dischlarged to surface
tater. In  Proc 22ad 1a¢ Waste Corf (2) 879-
€83 Turdic Jniv,, Eng F-t Ser., 129
Chromium {on Rat Diet deficient ia Cr. Antherosclerosis, relative hyrercholesterenia Schroeder, H. A 1970 Metaliic micronutzients
crtd which increased with age, w2t mild to moderate and intermediary metabolism U S Clearinghouse
hyperrlycemia, increased in:zidence of aortic Fed Sci. Tech Inform , AD 708581, 22 ».
plagues.
Copper Man 10,000 mg/kg Lethal Gruaaw, E. B 1957, S.gnif.cance of copper in
(Undef Lned) drinkirg w~ater. Staedtchygicne 18(7) 153-164.
{onlv 1cute
dosages given)
Man 60-100 mg Castroenteritis with nausea and intestinal McKee, J. E. and H. W. wolf (ed) 1963. water
irritation. quality criterza. The Resources Agency of
California, State Water Quality Control Board,
No. 3-A. 548 p.
Man 10-30 ng No poisoning even after man; «ays. Mckee and Wolf (1963).
Lead Man 2.0-4.0 ng/1 for 3 Hatmful range. Offner, K. G. and E. F. Witucki. 1968. Toxic
(Undefined) months (<,07-.14 mg/ inorganic rater:als a~d their erergency desection
kg/day) by polarograpr.c ricthod. J. Azer. watler works Assoc.
60({8) 947-952.
Man From drinking water - Disorder of renal function, plosphate level Anon. (19700)
high concentraticn in the dblocd serum decreasce, sizeable loss of
_minerals f{rom bone.
Man Chronic lead poison- Microcytic anemia and encejlalopathy Shaw, M. . 1970, Human chromosone damage by

{np

chemical agent~.  Ana. Hov. Med 71 «09-412



TABLE E-3 (CONTINUED)

MAMMALIAN TOXICITY OF SELECTED METALS

veral Species Dose Effects Reference
Lead Man Much like rultiple sclerosis, €k damage wilber, C. G 1969. The bioclogical aspccts of
P water pollution. Charles C. Thomas, Springfieid,
I11. 96 ».
Rat 25 mg/i for life Significant decrcasc in survival and longevity, Schroeder (1970).
(a-d mouse) (2.5 and 3.6 ngl/kg/ nn cffect on growth rate
day)
Rat Significant inerease in serum cholesterol in Schroeder (1970).
fenale only; decreasc in serur gidcose in male;
no effect on plood pressure or aortic plagues.
Manganese Man Three persons died as a result of po.soaing by McKee nna Wolf (1963).
(tncefined) well water contaminated by nangarese derived
from dry cell patteries buried ncarby.
Mercury* Man Over a long period of Amiely, excessive sclf-consciousness, diffi- Anon. 1970c. Mercury menace prompts firm to
ti-e - in food, water, culty in conceatrating, irritakility, resent- offer test data Ind. Res 12(10). 25.
etc. ment of craticism, headacne, fatigue, blush-
ing and evcessive perspiration.
Man Small amouats Produce kidney aamage, muswular tremors, Anon. 1970d. lercury and mud. Sci. Amer.
irrizability, and depression. 223(3). 82-86.
Nicrel Rat Decrease in scrum chnlesterol in male, decrease Schroeaer (1970).
(.ndefined) in serur glucose in female, no effect on olood
pressure or aortic plagucs.
Zinc - Man From dranking water - Disorder of renal function, phosghate level Anon. (1970b).
(Lncefined) high concentration. in the bloca serum accreascs, tizeahle loss of

*U.S§. Depar

fisn is C.

Source. Little,

pp= and for canned tuna 1.0 ppnm.
A. D. 1971.
139-187.

Agency. P.

water Quaiity Criteria Data Book, Vol. 2.

rinerals from the bones, "Itair Itai" discase.

Incrgarnic che~ucal poliution of freshwater.

eat of Cosamerce Fisnery Market News Report, dated Tnursday, fugust 1C, 1972, states that in Italy tne mercury tolerance level for frozen
The TDA nas set a limit of 0.5 pga of mercury in fish for the United States.

Cnsironmental Protection



TABLE E-3

INDUSTRIAL POLLLTIONAL SOURCTS CONTRLIUIING TO THE DETERIORATION
OR TOXICITY OF AQUATIC LIFE IV SAN FRAMCISCO BAY

19712 —
Scttlieaole Suspended 01l and - Fish Tosicaty
Source Hagter * Soiilds Grease pH Cr cue/ Pb Zn Pnenol hr. Fish Toxicity BOD Teap
rg/l/nx. rg/l ng/l ~g/1 mp /1 mg/1 mg/1 a5/l 2 Suryival Tls ng/l °c
Union 01l E-2 0-100 [4]
(81)
California and hawaiian
Sugar Co. E~E Tx~17 7 14-3,236 6.1-8.6 45-100 510-2,820 24.3-52.7
(1.9) (333) 7.1 (88.2) W39 ool
E-H Tr=3.7 9.3-i77 9.3-11.7 27.7-50.5
(0.97) (54.9) (10.5) (37.5)
E-V Tr-0.75 13-128 6.8%-8.7 50-100 320-2
(.116) (65) (7.8) (89.2) 1,343y
Pnillips Petroleun Co.
Avon Refinery 0.11~1.14 0-100 25-100
(0.43) (37.1) Is)
- 0.03-0.456%
EA-2 (0.12)
U. S. Steel’ Corp F-1 N.D.-0.06 N.D.-.27
{0.022) (0.06)
E-2 <.M12-3.07* K.D.-0.06 0.04 ~0.48 40-100
(0.40) (0.02) (0.21) (84.2)
E-3 X D.-0,06
(0.02)
Shall 0%l Co., Paond #5 19-73 13-352 23-94
(30.7) (182) (34)
Shell 01l Cc.
Merck Chemical Division
Streaa 3\ 0-43 170-472 7.9-9.1*
(7.1) (335) 8 6
Strean B 0-1C0 25-71 8.1-10.3*
(11.3) (53.5) (8.9)*
Streaa C .2-407 1,246-3,520 8.2-10.4*% 0-100 0.5-25
(236) (2,330) (3.6) (63.5)
Streaa D 92-331 2,216~ 44,300 9.7-10.4% 0-100 0.28-25
(195) (10,200) (10.1)* (41.5) (9.9)
Stream E .2-405 770-7,564 8.3-10.3% 0-100 6.7=-25
(77.8) (2,740) (9.4)* {71.5) /
trean F 0-23 30-330 9.0-10 3# 60-100
(6.4) (224) (9.6)* (94)
Strean G 0-1i6 66-290 8.9-10.8* 0-100 36-100
(1.8) (179) (9.8)* (35) (80)
ihuapie 011 & Refinery Co. <0.1-1.7 43-100 33-186
(0.6) (69) (77)
Colgate Palzolive 31

Company 2-1



TABLE E-4 (COTINUTMY
INDUSTRIAL POLLUTIOMAL SOJPCES CO*TRIBUTING TO THE DITERIORATION
O TOXICITY OF ATLATIC I2FE IN SAN FRANCISCO BAY

19718
Setctlcable Suspended OfI and Figh Toxicicy
Warrer Soltds Gzeane pH cr cus/ Pb Zn  Phenol 96 rr. Pish Toxilcity .20 Teap
mg/l/he. g/l ng /1 =3/1 resl ~g/1 rg/1 ra/l 2 Surival s g/l °C
Hercules, Inc. Stream A 0-9 ¢9
(0 0z2)
Strean B 5.8!5.1 Nii-0 (9
(7.5) (0 02)
Chevron Chemical Co. 0.0-5.3 4.9 -7.4 1.5-75
Octho Division [( )] (6.6) {20)
Sejuois Relining Co. 5.2-18.5¢ 0.1-0.8* 32-100 AR L
(10.6) 3 (68) €243)"
Cerro Copper and Braso .9‘\-.‘8-5’ 0.05- 55 0.52- .97
Ccapany €.21) ¢ 2%) (.83)
2. I, Dupont 0.8-15.2 0.10- 70 1.8-5.3 0-53
(4.5) {0.34) (2.7) (25)
Tillfe Levis Food 1n 560 5.5
Crowvn 2Zellerbach 95-132
(110)
Yaiser Cypsun 54-147
(8s)
Stauffer Chenical Co. 0.005- 07 0.04-0.09 0.10-1,04 04-100
Martinez (0 032) (0.07) (0.62)
Pftzer “inerals
Pig-ents & Metals Division 10.3-10.7
2" pipe
Xriscr Stcel Corporation
vetals Products Divigion
J:air Mo & 21-36
(28)
Drain No. ? 7.6-33
(20.3)
Stanford Linsar Accelerator 30-100
Cunter (87.5)
Cranada Sanitary Diatrice 92-136 52-57 210-29¢
(116) (55) (269)
Allfed Chenical Corp. 3.2-5.4 29.6-36.7
.3 (30.6)
Shell Dnve‘.owent Co. 7.3-9.2
Tetegenl Creec (8.5)
Fiberboard Corp. 9-24 215-295 21.7-45.6
San Joaquin Qarn (239) {36)
Stauffer Chemical Co. €0.1-4% 0.02-0 12
P ichmond 0.7) (0.06)
Cagpbell Chatn 0.2-3.5 6 8-137.4 0.04 °
Dir of United Industries (1 8) (54.3) .
FMC Lorporation 0.2-3 5 6.8-137.4
(18) (54.3) 27-41
“v{olatton of effluent requiremcnts. (31)

a/ Figures represeat the range 1r -oncentration; with the mean concentration in parenchescs

I/ co6
£/ N.p. + %ot detectedle,



TABLE E-S

DOMESTIC FOLLUTION CONTRIBUTING TO THE DETTRIORATION CR 70KI”IZY OF ACUATIC LIFE
TN SAN FRANCISCO DAY, AND IS A huMAN KEALTH 1 ACARD

19738/
Seitleadblo Suspended 011 and Fish Toxicicy
Scurce tater Sollds  Grease Cx o e Ey Prenci 96 hr. Fish Toxtciry 30D Turbidiry Coliforn
ol e, ~a/1 ra/i ng/1 ng/l ng/i n/1 ng/l Z_Survfval Tim mefl L1t MNP 102 o
MPA Sevage Disirict 36-50 1 0-19.0 -
(66) (8 3}
Cits of San Carlom Sewage $5-126 14 0-33 0 40-111
Treatrent Plan: {10.1) (21.%) €93)
\orth San Mazeo County 98-144 48 7-71.5 176-206
Sewnze Districe (118) (55 &) {188)
Milpfitas Sevage District 4.G-.9.7
{11.5)
Cits of Petaluza S 9-18 0*-100 57%-100 & 6-12.4%
{9.2) a5)» (83) (7.8)
San Rafael Sevaze Districe 20-89
38)
i3+ of Loz Altos Seuvage 30-96 131.6-26.9* 69-153
Districe {47) (13.6) {108)
Llas Galliras Vailev Sc.age 5 0-15 4» 41-65% 2%-15,909
Districe 8 9 - (48) (7,364)
Citv of “1.lt-aAe Sceage 10 68-88
Treatze~- Planat
Sa.salfto-“arin City Sevage 61-129 24-~-36 0-0% 6%-7.% 130-212
Ji.erict (79) 1) (0) 34+ (163)
Cityv of Tlzisdurg 68-85 &9 5-61.4 107-240
v e2 a3 Pla ¢ (76) (55.4&) €:73)
Ci.v of Plit=burg 62-126 35 1-43 47-.08
Cirp Ston ~an (94) (39) 77
Fetro ‘u-iclipal Inprovezent 43-142 3 6-40.3 16 8-115
Sfeecice (70) (21 5) (40 9)
Zitv of Pactfica 82-118 34 1-55 7 20-33 103-130
Linda ‘ae Plarc 92) («3) (24) (118)
Cit of Be-:icta 123-211 1L.2-138 184-423
{152) {52.4) (301)
Cc-~ira Costa County 74-222 27-37 0-0 146-25 85-150
devage Districe #7-A {121) ) [$)] (20) (112)
varia Countv Sevage 62-106 20%-940 0-Jo* 21r-53% 157-206
J.striect #5 (83) (38)~ {15)* (as)* (108)
San Ouentin Prison 61-136 47*-68= 76-189
(93) (50)* (159)
‘alona Sevage 91-158 384-51,44 93~148
(134, («3)* (125)
70-273

Aqtioch Wiate Treatrent
aaz

(i37)



TASLE E~5 (CONTINUED)
DOMESTIC POLLUTION COMTRIZUTIWC TO TI'C DETERIGRATION 0 TCAICITY OF AQUATIC LIFE
IN SAN FRAMCISCO DAY, n\D 1S A HUMAN HEALTH hAZARD

1974
Sctzleanie Suspended 01l and *Fleh Toxicity Fiab Tcoxicity
Sourcze Matzer So.ids Grease Cr Cu he. Tia BOD Colifo—a
spfufre v/l n~/] rrfl e/l X Survival o8/l NP I00 =
f t
San Jose-Santa Clara 0=7.4% 5 4-22.3
(1.5) (9 8)
€ase Buy MUD - Se-age 113-205 16-38 0.i21-1 20 0.08-0.36 0-70 15-100 113-242
Jlstrice £l (101) (24) (.445) (0.19) (3 2) (38) (170)
a-J County of -
Sas fra-cisco
wc-ia rfoiat Pqant 16 6-33 3 0.08-0.14 0-1G0 36->100 102-148
(23.7) {0.16) (s5) (38) (12%)
Sousthcast Plant 0.58-4 75%  464-368 58*-89% 1.05-3.5  0.1i-0 46 176-281 1,406,000-51.910,000*
(2.i9)* (282) {71) == (2.16) €0,24) 0-100 12-100 {217) (+4,201,255)
(13) (51)
Rictaord-Surset §6-.62 35-47.5 122-146
(59) {13 2) (139)
Ceriral Costra Costa 65-82 2345 [ 27-65 114-173
Scsaze Districe (74) (33) €0) (51) (136)
S.anyrale 38-125 0-100 38-100
(50) {40) {72)
City of Palo Alzo Scwage 49 0-76 Q@ 4.8-27.0% 53-1313
Treataers Prans G99 (15.3)4 (9
San Mateo, Cicy of 79-.03 32-52 118-179
{52 5) (44) {147)
%31 Padlo Sewige Diacrice
San Fabio Pianz 48~179 25-55 €0.02-0.23 0-70 14.5-100 145-250
(105) {40) (0.11) (6.4) (L0)* (211)
Tara kills ?lanas 103-211 62-101 0 5 §-21 220-363
(152 3} @ (8.9 059
Cizs of “ountain View 34-86 18.4%-22 9% 109-179
(58) (21 2)* (143
Citv of Scuth 31n Francisco
San Bruno Treaizent ?iaat 31-146 7-2% 0 1-i.2 0.25-0.6 [ 17-86 66-139
) (i6) €0.33) {0.44) (0) (52) (10+)
Yaslejo Sesage Districe 72-102 30-44 25-49 113-195 2B8-599¢
82 (40) %) {155) (i98)
«fty of San Leardro 25-105 8.7-19 3 0-100 26-100 48-143
(69) (12.8) (61) (60) 1)
Heaio Park Sesage Diéstrice 0-0
Vafo~ Svwaze Dletrict
N 70-100  14.7-20.0 109-141
(64) (18.4) (23)
N 41-86
Planc 32 0-6
¢ S (59)

*riolatior of effluent reguirements.

L,szuru represent the rasge in coaccutraiion. --{zh the nean concentratioa in parenthcged.



APPENDIX F


jaydavis
Highlight


Reference No.

1

Date

July 21, 1965

August 24, 1965

May 2, 1966

May 14, 1966

May 25, 1966

June 1, 1966

June 13, 1966

Tavte r-1

San Francisco Bay Arca Fish Kill Reports for Period
of January 1, 1585 through April, 1972

Lccation

Tidewater Pier

at Avon-Suisun Bay,
Contra Costa County

Oyster Point
San Francisco
Bay, San Mateo
County

Novato Creek,
Bell larin Keyes

Lagoor and Sen Pablo

Bay, Marin and
Sonoma Counties

Carquinez Strait
at Port Costa,

Contra Costa County

San Pablc Bay

at Union 01! Refinery
Rodeo, Contra Costa

County

Mission Rock Resourt
Center and Boat Center
San Francisco, S. F.

County

Railiroad Bridge at

Martirez, Contra
Costa County

Ssecies
Striped Bass
Minnow

Starry Flounder
Striped Bass
Halibut

Other Fish
Mollusk

Striped Bass

Striped Bass

Straiped Bass

Anchovy

Striped Bass

Number

90,000
1,000
100

75

25

750
10,000+

120

7,000

7,200

Cause

0i1,
Refinery
vaste

Bay Fill

Unknown

Unknown

Phenol

Unknown

Possibly 011



Reference No.

12

13

14
15

16

17

Date
June 16, 1966

June 24, 1966

July 22, 1966

August 9, 1966

May 21, 1967

Sept. 7, 1967

Dec. 15, 1967
June 7, 1968

August 6, 1968

June 8, 1969

Location

Petaluma River,
Sonoma County

Suisun Bay
Hear Mothoall
fleet, Solano County

Petalume River,
Sonowa County

Leslie Salt Co.
Sears Point,
Solano County

San Leandro Marina,
Alameda County

Mare Island,
Solano County

Foster City Lagoon,
San dateo County

Suisun Eay,
Contra Costa County

Ross Post Office
Ross, Marin
County

Alameda Beach
S. F. Bay, Alameda
County

Tabi= F-1 (Continued)

Species
Str~iped Bass

Striped Bass

Ca-p

Striped Bass

Striped Bass

Shiners
Striped Bass

Staghorn Sculpins

Topsmelt
Anchevy

Striped Bass
Steelhead
Scuipin
Roach

Striped Bass
Sriny Dog Shark

Number

150

25

90

1,000+

162

2,000
500+
20

18,000
2,000

25
25

250
250

Cause

Low D.O.

Unknown

Unknown

High Salt
concentration

Low D.O.

0il

Unknown

Unknown

Raw
Sewage

Possibly Pesticide



Reference MNo.

18

19

20

21

22

23

24

Date

June 11, 1969

June 14, 1969

July 19, 1969

August 21, 1569

Sept. 1, 1969

Oct. 23, 1969

May 18, 1970

May 20, 1970

Location

Bel Marin Keys
Near Novato,
farin County

Alameda Estuary
Near Government
Island, Alameda

Port Chicago and
Martinez, Conira

Costa County

Larkspur Lagoon,

Marin County

West of Sears
Point Bridge,
Solano County

Westertly & off
Crawford Stough
(area adjacent

Table F-1 (Continued)

Species

Carp

Striped Bass

S:riped Bass

County

Striped Bass

Catfish
S1ad

Striped Bass

Striped Bass

Striped Bass

Sucker
Perch

to Grizzly Isiand),

Solano County

Bel Marin Keys,
Marin County

West Leslie Salt

Bay Mussels

Striped Bass

Striped Bass

Pond, Hwy. 37 and Flounder

Sonoma Creel:,
Solano County

Bullhead

Number

75
12

25

2,500
450
15

2,000
1
75

Cause

Unknown

Unknown

Unknown

Pollution

Low D.O.

Unknown

Unknown

Algal Bloom
with possible
Low D.0.

Unknown

Algal Bloom
with possible
Low D.O.



Reference No.

26

27

28

29

31

Date

May 20, 1970

May 20, 1370

May 24, 1970

May 30, 1970

June 1, 1970

June 23, 1970

Table F-1 {Continued)

Lozation

Port Costa
Waterfront,
Contra Costa
County

Nelson Resort
downstream to
mouth of Mare
Islana Channel
and Carquinez
Straits, Solano
and Napa Counties

Suisun Bay,
Contra Costa and
Solano Counties

Carquinez Straits
from Crockett
upsiream to Antioch,
Contra Costa and
Solano Counties

Antioch Bridge
to Crockett,
Solano County

Napa River between
Vallejo and Cuttings
Wnarf, Napa County

Species

Striped Bass

Striped Bass

Striped Bass

Striped Bass
Shad
Catfish

Striped Bass
Sturgeon
Shad

Rough Fish

Striped Bass

Number

Several
Hundred

1,100

25

123

750
25
25
25

80

Cause

Unknown
(Annual

Unknown

Unknoun
(Annual

Unknoun
(Annual

Unknown
(Annual

Unknown

Loss)

Loss)

Less)

Loss)



Referenca MNo.

32

33

34

36

37

38

Date

Mov. 8, 1970

April 8, 1971

May 6, 1971

May 19, 1971

May 20, 1971

May 22, 1971

May 22, 1971

Table F-i (Continued)

Location

Recviood City
Municipal Marina,
San Mateo County

Pier 35, South Side
San Francisco,
San Francisco County

Lake Merritt,
Gakland,
Alameda County

Redwood City
flunicipal Yacht
Harbor, San Mateo
County

Canal off Petaluma
River and at Bel
Marin Keys off
Novato Creek,
Marin County

enecia Flats,
Contra Costa County

0ff Antioch near
Kimbal Island,
Contra Costa County

Species

Black Perch
Sh.ner Perch
kaileye Perch

Korthern Anchovy

Fock Cod

Starry Flounder
Esvworted Perches

Sheimp

Ferch

Cobie

ta lhead
Shiner Perch

Enchovy

Striped Bass

Striped Bass

Carp
Squawfish

Number

1,000
10,000
1,000

500
40
10
70

5,000
1,000

100
75

15

500

Cause

Unknown

Low D.0. a
contributing
Tactor

Unknown

Unknown

Possibly Redwood City
S.T.P.

Probably D.O.
Extensive algal hloom

Unknown, Red tide conditions
in Carquinez Strait

from Port Costa to

Crockett

Unknown, Red Tide
conditions in Carquinez
Strait from Port Costa
to Crockett



Reference No.

38

40

41

42

43

44

45

46

Date

May 29, 1971

June

June
July

June
July

June
July

June
July

Oct.

30, 1971

7 to
12, 1971

7 to
12, 1971

7 to
12, 1971

7 to
12, 1971

.17, 197}

15, 1971

Tabie -1 (Continued)

Location

Midshipmen Point--
Tubbs Island,
Solario County

San Leandro Bay
near mouth of

San Leandro Creek,
QOakiand, and

San Leandro Crecek
from mouth of
Hagenberger Road,
Alameda County

Lovwer Nana River,
Napa County

Eastern San Pablo
Bay, Napa and
Contra Costa
Counties

Carquinez Strait,
Solano and Contra
Costa Counties

Suisun Bay, Solano
and Contra Costa
Counties

Radwcod Shores
Redwood City,
San Mateo County

T1dal Creek behind
440 DuBois Street
San Rafael,

Marin County

Soecies

Striped Bass

Striped Bass

Striped Bass

Striped Bass

Striped Bass

Striped Bass

Bait Fish

Shrimp

Turbot

Vudsucker

& Unknown Amount
of Cleaned-up Fish

Unkncwn Fry
Stickleback

Number

80-85

100

90
(Boat

89
(Boat

362
(Boat

122
(Boat

2,000
8,000
1

300

35
15

count)

count)

count)

count)

Cause

Entrapment and

Elevated Temperatures

Low Tides, Low D.O.

Unknown

Unknowsn

Unknown

Unknown

Unknown

foor Mater
Circulation in

a Closed Lagoon
System. Possibly
Low D.O.

Possibly Sewage
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APPENDIX H

. *
Table H-1., Time Schedule for Compliance with Water Quality Objectives

1.

()
.

Review data from checking and self-monitoring programs for existing
waste discharges to determine compliance with this policy - review

data on a continuing basis and complete determination no later than
July 1, 1968;

Develop waste discharge requirements and self-monitoring programs
which will assure compliance with this policy and the policy of
Resolution No. 803 as expeditiously as possible and in accordance
with the following schedule:

a. For all new waste discharges - before the discharge commences;

b. For all existing waste discharge not under requirements at
present - give priority to industrial waste discharges and
complete no later than Deccmber 31, 1968;

c. For 21l existing waste discharges under requirements at
present - complete review and necessary revisions no later
than Decarber 31, 1970; ard

Initiate formal enforcement proceedings pursuant to the Regional
Board's policy in accordance with the following schedule:

a, For dischargers who are not under waste discharge requirements
at the time this policy becomes effective - initiate proceedings
no later than December 31, 1970 for those dischargers found to
be in violation of requirements which are coasistent with this
policy.

b. For dischargers who are under waste discharpe requirements
which are consistent with this policy - initiate proceedings
no later than December 31, 1968 for those dischargers found
to be in violation of said requirements,

c. For dischargers who are under waste discharge requirements
which are not consistent with this policy at the time it
becomes effective - initiatc proceedings no later than
December 31, 1970 for those dischargers found to be in vio-
lation of said revised requirements.

Require all entities to determine and report on conditions contrary
to this policy caused by the discharge of combined stormwater runoff
and sewage including measures nceded and schedule for compliance
with this policy no later than July 1, 1958;



TABLE -1 (Continued)

5. Eliminate dairy wastes as a factor causing conditions contrary to
this policy no later than December 31, 1971, through the enforce-
ment of requirements and the support of the dairy industry's self-
policing program;

6. Implement, within budget limitations, a basic data program no later
than December 31, 1967.

* Source: ‘'Water Quality Control Policy for Tidal Waters Inland from
the Golden Gate Within the San Francisco Bay Repion," San Francisco
Bay Regional Water Quality Control Board, 1967.



DISCHARGER

Alvaso, City of

STATUS OF ABLTEXNENT
SF BaAY oISCIPRGERS
MUNICIT? LITIES
MOST REC
RESOLUTIONS AND/OR ORDERS SCi*EZRT STATUS QX1 PLAN
Resol. 364(6/15/61) WDR, (Resol. 364 :ncéicated that (Resol. 364 (1972-73)
RWR ctersmptory crder issued by also stactes Connect to
59-40(8/28/69) State Dept. Fublic @Hecalt const. of San Jose
Bact. reg. on 3/8/6l. DLairects certain nev fac. are Main Plant.
actions with schedule.) contrary to
SF?PL3 polacy
favoring
consolidaticn)
Resol. 212(3/:5/56) RWR Resol. 70-6%7 Imorove:sents

641(2/18/65) amends
212 elirinates grease
standazd

675(6/17/65)
scnedule Zor compl:iance

67-53(10/.9/67)
VDR, RUR - rescends 212
reg. for alternatives of
5cint treat.
68-16(4/30/68) Ca&D
(7ith schecule)
63-74(12/18/63)

réer

0

amends C&D order (vitn
schecule)

70-60¢( )
reissue of C&D (waith
schadule)

(Presently not comglying
with active resol.)

Compliance vith Cl2 reg. by
8/15/70.

ther reg.

Complete cougt.8& oper.
11/30/71.

Demo compli. 6/1/72

to STP com-
pleted 11/65.,
A coantract for
e: pansicn of
f{acilities was
avarded early
1970.

(See Palo Alto)

by San Jose ( ).

STF now cp2rated by Coty
of San Jecse. 525G.000

intercepntor and pu~»ing
to San Jose ST? celained
in State nceds list for

FY 72-73.

avpeared in Resol.

(partial scneduie),

68-i5 (comnlete const.
3/31/70) end

68-74 (co iprlate const.
& opex. 2/728/71).

Agreemert has been
reached betwecen Los
Altos, Palo Alto and
Mountain Vieuw. (See
Palo Aalto)



TARLE H-1
{CONTINUEL)
STATUS O APATDMINT
Sr BAY L1SCUARGLERS
MUNICIPALITIES

MOST RECENT 1i.2LTMLNTATION

DISCI ARGER RESOLUTIOAS AND/OR ORDERS SCaEDULE (On COMIENTS) STATUS whis PLAN Co L'EIiTS
Miipitas Resol. 124(4/16/53) RVR Ef£luent (1974-75) C&D order (70-6) an
Sanitary Dist, §42{1/17/63) settling Interceptor ciufed additional
rescencs 124 revises pond com-— to' axd cen~ ceonnection pbin sun-
regairensnts plated tral oay seguent to 3/14/790.
275(6/20/63) 9/2/69 with deep ras been rescinded.
revises 4.2 vater out-
515(12/19/63) fall, On 4/2/70, St"eCB
scnedules ior compli. re~and2d to tne ST
53011/16/64) Bay Board continu.tg

CsD order (with
scncdule)
67-8(2/16/67)
an2nds CéD order &
rev.scs schedule
69-27(6/24/69)
revises F.oR & LOR
rescends 4«12 & 475
70~-6(3/14/70)
C&D ordéer
70-58(7/23/70)
SLRC formal enforce-
ment action

)

N~

rescinds 70-6
{Presentliy complying
wit: ac.rve rcsols)

5
€

SF Bay Board
finds S0 ain
compliance.

jurisdiclion.

MSD 1s now partic.rating
witn San Jose for
connection to faciiitaes.
Scnedules 1ndicates
cajacity w2ll be acazl-
anle by 1/1/73 and wall
discortinue operations
at present liilpatas
plant.



DISCUARGER

Menlo Park S.0.

Recwood City

TPELE -]
(cm. 18U D)
STATUS COF ARATEMLNT
SF BAY DISCuARGERS
MUMNICIRPALITIES

MOST RECELT INMPLEMENTATION

PESOLUTIONS AND/OR CRDERS SCHEDULE (0P (O.WMENTS) STATUS WQI1 PLAN

CO'UIENTS

24{15/i0/50) RWR
_ {6/20/53) rescinds 24 RWR, WOR
T2 (12/1C/63) schaduie

Improvements & (1974-74) ~
extensions of interceptor
stanilization seuser tovard
590 (3/20 ~) C&C orda- cempleted late Central Bay
&8 0/17/ Feends schedule 1969 with decp-
702 (°/.6/65) Axcnes 580 & 668, water outfail
RWR, VOR
é7—|,(L)/45/67) C&0 amends 599,
CLO, 7tz
67-5hL¢1 3/I9/o/) Reg.

w

67-59 .\H Ic/o7, WIR, RW

€8-5519/25/¢3} rec. for pro-
posad i.?P. fac.

68-65(12/18/€3) C5D orcer amenas
67-~13, 702. 683, 550

65-L2(./25/69) 8azt. reg.

(°rcs:r:|y czoplsing oth active

262(12/19/57) R

262 Resolution 70-4- Limited im-
Lg3( L/lo/o’) rexcirds 262 AC 3/31 provemants -
revisas WD, 4R Compiete cans:. b/i/7 macde periodice
523(!// %/53) sehadule bemo cempli 5/1/71 aliy
702(8/6/55; amecacs
67-15(4/28/87) wmends schedule Facility for
67—5h(10/|°’67) revises WOR, AnR siudge :reat.
66-17(8/30,/55) €D order & & disposal &
schedule excess chlori-
68-711{12/13/c8). jornt treat. alter. nation compicted
rm,/~ -r-/s Oa)c‘écé%ul c ched 7/70. Add.
70-5{3/ik revises s . conncctiors ban
62 2 G) smrencs C&D acletes ~
7e- uég/ 24;-3c Tizn tan drepped.
Prese**l( complying with active (Continued)
recenintinns

Menio Park cannot maxe
decision as to joint
treatment with the .
suoregional facilities
for San !tateo County

¢ Scuth Bay Dis-
cnargers

* Order 70-4 revises s2/-
erai past schedule. The
C&D aiso inciuded an a<d.
connection ban. Tne dis-
chargers filed a stay
orcer 5/12/70. Rcwoved
from court calencar be-
causc procress was teing
made tnru negotiations.

$6,5C0,0C0 project for

facilities for Recropd

City, San Carics, Seil=-
mont & zossibiy oihers

dc.11nd 1n State neecs
jict for F¥ 77 4 75.



DISCHARGER

Redw.coa City, City
of (Contin.cd)

San Carlos,-Eeimont
Cities oF

(he! trioutary to
R2cucos Caity
Systen)

RESOLUTIONS AND/OR ORDERS

TAbLS H-1
(COuTINJED)
STATUS O ALATLLNT
S¥ BAY DISCHAPGERS
MUNICIPALITIES

MOST RECEWT IiiFLEMENTATION
SCHEDULE .0xl CO'HIWTS)

STATUS

83(5/21/55) RR
L3{iCs20/6C) rescinds 303,
revises RW, WIR
(1ncomplete)

(Cont'd)
Further im-
provements to
be completed
L/71 - inciudes
joint treatment
with San Carlos-
Belmont (Joint
Auth. for the
Strategy Con-
sclidation
Sewerage Plan)

Wi PLAN

COM4IIENTS



DISCHARGER

“iountain View,
City of

Palo Alto,
City of

TABLT -1
{COI'TINUED)
STATUS £ PLATI .ENT
SF BAY DISCn 'RTERS
HUNICTFALLTIES

CO 2.ZNTS

FMOST RECERT IMPLFIENTATION

RESOI IOXS ANXD/OR ORDERS SC=-DULE (OR C2J L. 1.1S) STATUS W PLAN
13(8/17/50) RWR 70-61 CéD oxrcder™ Detention ? 1971i-72
221 (10/18/56) revises RUR Demo cewpli. wath cend (aitcer)

rescirds 13 Cip rec. 8/15/70 gpeoamary clara-
640(2/18/65) revises RUR Complete ail const. 11/30/71 Zaier) in con-

rescinGs RR - rescinds and oger. junction with

grease & oirl standarc Detwo Compli. 6/1/72 crnloraication

6ﬂ0(3/15/65)

788(;0/22/66‘ rascinés 650
raguires ssommary recaré-
ing joint treat.

67-53(10/12/67) 1 DR,
for alternatives of
joeint treatrent

67-70(12/21/67) xevises
DR, rescainds 221

68~15{4/30/68) C&b order
-7itn schedale

68-73( } avends C&D
oxder & scheduale

70-61(7/23/70) reissues
C&D orcer witn resised
screduls

(Presen~ily .plyxng

with active resol.)

schadale for

RWR

436(12/20/62) PuR

756 (11/17/66} scaedule for
426

67-53(10/12/67) WDR, ERWR
for alternataives of joint
treatment

68-3(1/18/68) schedule for
67-53

68-14( } C&D oxcer &
revises schedule

Resol 70-59 C&D oxder™

Demo. conpli. with

Clz reqg. 8/15/70

Cofplete all coist.1i/30/71
and oper.

Deno cecmpli. 6/1/72

cor-ziz2ted 8/70
{sce Falo
~lvo}

Joint trecat-
ment facilai-
ties for Palo
Alto, liountaain
View, ané Los
Altos com-
plezed 4/72
plant ancliades
fac. for treat.
of and. vestes

*Reviscs scnedules
establisned in Rasol 650
{comz. const., 3/1/69),
68-15 (co~grl=2te c:orst.
3/31/70) ané 6%-73 (com-
plete consk.

Agrecment T et.cen
T ountaan vz Altos
ard Falo Al esio-a.
systen. (S nico)
$600,00 for

intercantor defi in
St2te r2¢is list Tor

fy 72-73 for .cuntain Vae

Sanitary Dast.

17111 connect to cowsmon
central bay deeg -ater

outfall with Soath Bay
Dischargers (Sce Palo

Alto)



DISC i5RGER

Palo alto,
Cxty of
{Con.1rued)

San Sose,
City of

RESOLUTIOIS AND/OR ORDERS

TABLI, H-1
(C WTINUED )
STATUS OFf I.BLWC:ERT
SF BAY DI&LHCHAVGERS
MUNICIPALITIES

68-72(12/18/68) amends C&D
& revises scnecdule
70-59(7/23/70) r=21cs:ues
CtD & revi.ses schedale
(®resentiy not complyang
witn active resol.)

316 (11/13/59) WDPR
€8-11(3/21/68) revises WDR
65-256(8/24/59) C&D oréexr
with scredule
70-57(7/30/70) reissue C&D
orcer
70-9(11/2%/70) resises wWDR
71-36(6/24/71) arcwds
schedule of C&D corder
71-73(11/23/71) C&D order
for toxitcity vath

schedule
( ) anends
63-11
(Presently complying

with active resol.)

CO YISNTS

MOST RECZaT IIPLE-LSTATION

SCapOuLE (0i. €O . .LL.TS) STATUS Wiy PLAN
Resol 70-57*
Division A = Ci, facilizies Duvision A- (1974-75)

F - Reilrosd spur Complieted Connect to

Acc for spur 8,/24/7C 5/71 central bay
clace ain oger 2/28/7% Di—ision T- deep water
Deao witn Cl2 reqg., 5/31/71 Cenpleted octfall

Division B - Prim & SecondaryDivisaion B-

aéditions Groant offer
C - slucdge cond. & 6/71 uC
digesters C - Grant ofier
Adveritise §/30/70) uc

D - Sludge
lagcon crant

receive pids 1./15/70
hcc 12/19/79

conp. coast. - to be estab. ofler 6/71
UcC
Division £ - Veter Reclama- E - liater Re-
tion Plant clawmation
FP 3/31/71 Plant

Regeest autn to
Advertaise 4/5/71

bids open 5/5/71

hcc 8/5/71

complete const. 8/3/72

Resol 71-78 for to..icity

FP 3/15/72

Irpie~ent pxoj. for vastes
to system 5/1/72

Report (fcas. c¢f removang
Nd3) 2/1/72

Report on sources [ apate-
nent progran 5/1,72

Resol for sub. roeg

SOEmCelheirie 2/2e /52

. plan
72
rm

Scuth Bay Dischargers
have submatted resort for
construction of demzy

vatcr outfell to Central
Tenative
scheiule calls for
Federal § State erproval
by 12/31/72, comizi-te
constructicn 6/33/77

and co-ra2nce operation

lnaolcac in the JJ nt
outfzll:

San Jose-Santa Clara
San Josa; Santa Clarea;
Co.itly San. Dist. 2,3 5«3
Burve~h & Cupertino
San. Dist.
Falo alto
Los altos
Sunniiale
Mountain View
*i1lpitas San. Dist.

32406,000,000 project for
subregicnal trcatnent
plants, 1ntexceptors and
outfall serving
Soatn Ba: Discr
State needs list
Y 73-74




1l

CI1SC-~RCGER

on

fannsvale,

City o

S.D. -
irvington

£
by

TATLE H-1
{CONTINUZD)
STATUS O HB7Te iENT
S BAY NIsC ARGERS
UUNICIBALITITS

MOST RECENT I IR .Z.TATION

RESOLUTIO" S AND/OR CRDLRS SCuEdulz (CR CO L.Ci.18) STITJUS 1Rl PLAR CO L ERTS
122 (3/17/53) R¥R Resol 76-G2= Fac_-l.tes (1974-75) Connect *Schedules in past
642 (2/18/65) C&D order Covpla witn 36 reqg. comdlate to ceitral Bay resol and/or orcers
723 (2/17/68), RIR,WDR Complecte suoregioa study ii6a? cdeepvater out- referred to treat-
___(11/25/69}, Rescands 723 171/52 fall ment planc impreoye-
resises RL.R,NUDR submit FP 3/15/72 Nev nments -~ Sce Status
69-61( ) revises VDR & facrlites
scncdale conpletes
79-12{2/16/70) reguests tichter 9/72
scnacdale
70-92{11/24/72) arends 69-61
and revises scnedule
{Preserntly conplyving with
active resolutions)
Resol 297 (12/18/538) wDR, RUR 689 C&D order” Partici- (1974-75) Inter- ?Revises past sche-
646 ( 3/18/65) F 12/15/65 pation 1n ceptor se.er dules »
653 {( 4/15/65) C&D orxrder TP 6/15/65 joint tovard central Part of East Bay
& scnecuile acc 3/15/66 stuéy of Say with deep- Discharges (sce
689 ( 7/18/55) C&D - Complete Const. 3/15/67 deep water water outfall Kayi.ard)
revised schedule Demo.Compla in/01/67 outfall
(See

69-40 (38/28/68) Bact.req.

(Presently compiying with
active resoi)

Resol 487 (B/14/63)RWR, D

652 (</15/65)Cé&D order

& scnecdule

638 (7/15/67)revises 652
69-30 (23/23/69) Bact-req.

G9-46 ) resczinds
€88 & 67-9
(Presently complying witn
active resol)

69-40 for Cl, rzegs.
ACC 5715/70
Complete Const.7,/31/70

Resol 67-9*

6/67
10/15/67

Comple Constr.
Demo. Compli.

Haywaxd)

liew (1972-73)
facilaties 1Interinm improve-
conpleted —ents
6/67 i974-75 Inter-
ccptor sever
Partici- tovard central
peting 10 Bay vith dcep-
joint iater outiall

study of
deecsater o.tfall

*Revises past sche-
dules

Part of East Bay
Dirschargers
(see ia,i-ard)



DISCTHIRGER

bnion Sanitary
Distract

Buringame, City of

REZOLUTIONS AND/OR ORDERS

cT a2

66 (7/19/51) R¥R
395(2/15/62) rescinds 66
revaises RWR, WDR

(Presently not cowplying with

active resolut:ons}

23 (9/21/50) RJIR
255 (10/17/57) -
rescairds 23,
re..ses RUR,
472(5/20/62)
rascinas 254,
zevsisas P .}, UDR-
70149/13/84) scaedale
765(6/16/66) scaedule
for s et r-eataer
flov- control
67-11(4/28/87) C & D
order
67-511(10/19/67)
rescings 72,
esi505 RuR, WOR
67-52110/19/57) amends
68-76{12/18/6%5)

Resol.

VIDR

gt

72-40

Fortrwitn fer bypass

oronzbition

Sched.le for proiibpition
of édischargues to
nearsncre

Suo—artk 22 10,71/72
FP 5/./73

acC 8/1/73-

Complete Constrac-
tion 6/1/74

67-11

rescindés

765 & 701 (pypassing)

Pafé of East Bay
Discharges (See

STATUS WwOM PLAN COIMLIENTS
Intermediate (1975-76)
Plant completed Interceptor
1960 Sewer towvard Hayward)

Central Bay
Now traputary
to Union SO -
Irvaington Plant

Participating
in joint study of
deep uvater outfall
(See Hayi-ard)

1971-72 Connect

improvements to Soutn San
to treatrent Francisco and
plaant - UC San Bruno joint
(grant offer plant

2/68)

Participating
as possipble joint
outfail to cen-

tral nay deep
waters (See
So. San Francisco)

72-40 prohibats
bypassing and
prohipirts dis-
cnarge witnan
200 feet ,of
shorelaine

Participating an
possibie joint
cutfall (Sceo

So. San Francisco)

Joint study with
¥Millorae for com-
mon outfall



DISCrARGER RESOLUTIONS AXD/OR ORDZIR

TA3LE H-1
(CONTINUED)
STATUS O ADATTIERT
SF BAY DiISCJARGERS
MUNICI2ALITIES

IMPLEISHTATION
(OR CO "ha ;ENTS)

MOST RECENT

SCHEDULE STATUS VioM PLAN

COM4LIENTS

71-75(¢10/28/71) req.
for So. San Francisco
for po:s;n-e joint
project including
Burlargame

72-x0(7/2~//2) arends
67-51 scn=dule

Burlingame (cont.)

(Preseatlv co—olying twith
actise resolulioas)

East Eay l'unicipal Rasoi. 73(9/20/51) wDR
vtilicy Dastrictk - 713(1/23/88) anmenrds
S5sec-al Dastrict #l 73 & scercdule

68-5r3,721/63)
resc-rés 73 &
revises ".DR,

70-3%(-/23/70)
awnenés 62-8

70-51(10/22/79)
a~ends 53-8
—21(5/23/72)

2nés 70-81 &

schedule

718
R™R

(Presently not complying
with active resolutions)

$3,200,000 project for
interceptor sewer fron
Burlingame and
Millbrae to Seo. San
Francisco defined in
State needs last for
FY 72-73

Pilot plan tests have
1ndacated pest alier-
natsve rethod for
achaeving 853 re-oval
of EOD

CBI'LD also partlc
ting 1n joint out
study for Tast Ba:

Discnarges (Seec Eev--ar

EB'.’D receiveld T
offar durinc FY 7.
72 for STP xiprove-
ments. Total el.g.ol
costs $53,200,000

Resol. 72-21 Removal of (1971-72)

P for prima:y improvements Discnarge Chenmical &

& pumping 3tavasns 6/1/72 of drgested eapanded

FP Ior seconcar & sludce siuére orimary
treatrert i d.ssosal 12/1/72(vaciun treatment

ACC Jor primary imgrovsement filtration &

12/15/72 truc<ing to (1972-73)

ACC for secord 1mprosemant la~da £11l1 Sobrante
6/1/73 completed 7/71)plant

F? Zfor nidg add & cutfall cnemical
wodiicatiors 5/./73 Prescently flocc., cen-

Coxrplete Co-straction developing FP trafuge &
prim. improve /1774 for cnemical prececat filter
bidg. afs & curiell raataent

modificataors 9/71/74 facility (1972-74)
sccondary irprosenents, {completion Walnut Creek
sludce treaimen: & dis~ expected 4/1/ Filter Plant
posal 2/15/75 72) Chemical floc.

centrifuging

and precoat £filter



Estero
Improveren

DISCrnFRGER

tanaci
<
£

oal
Dist

ract

TA'LE H-1

(CONTINVED)
STATUS O ADBATE i=}
SF BAY
[MUNICIPLLITICES

MOST RECENT

RESOLUTIONS AND/OR ORDERS

-
A

DI SCHARGERS

TMPLENENTATION
SCFEDULE (OR TCL.ELTS)

STATUS

214(5/17/62) WDR, RUR

69-39(8/28/69) Bact. req.

(Presently not cemplyaing with active resciutiosns)

231 (8/21/58) RWR
69-40(8/28/6%)

Bect. reqg.

(Presenrtly noc complying with active resolu=ions;
¢22(7/19/62) cn e for
718¢( } schedule Y 1 agre:

se I

704 ¢ ) C&D pre-
Oréer & schedule D 10/72
raescznds 422 &
70-53(6/25/70) DR to 1/73
confors with Porter Inx.tate studies for re-
Colog=»e Acct duction of story water

72-918/22/172) infiltration & adopt

sever ordinance

2/73

Prinary
Facaility &
Sludge Dis-
rosal facil-
1ty compieted
6/69

“Oxidation

pond ccmplete
9/65

Ne.; stabi-
lization
ponds & ap-
purcenances
UC igrant
offer 9/70)

viQel PLAN COMMENTS
(1972-73) An interceptor con-
Corsoiidate necting to City of

San Mateo defined 1in
State needs list for
FY 73-74

sludge ais-
posal facil-
i1ties witn
San Mateoc

(1972-73)

Connect to

City of San Mateo
plant enlargenents

(1971-72)
Connect to
Bayshore S.D.

Guadalupe Valley MID
plant completed 11 1967
Serves Brasbane an<
Croc<=2r 1industraiel
park.

Progoses to apandcn
plant and pecote tri-
betary to San Francisc:
plzrts

(1971-72) Outfall projeci srogrz-
interaim im= 1nvolive Hay arxd, San
pro.cients - Leandro, Union, Oro
cxstension of Lemo, and Castro Valler
po~és, sludge Sanitary Distiicts.
deasatering Also includes -.et
fac:ilities wrather flow from East
ard aerators. Bay MUD.

(1¢73-70)
Iterceptor
Se.uer toward
Central Bay.



DISCi "FGER

Baywaxd, City of
(cottinued)

1iilipree, City of

Oro Lora Sanitary
Disktract

San rrancisco -
Soutaneast

RESOLUTIONS AND/OR ORDERS

T: BL~ H-1

(conTinuED)

ST7 TuS Ot

SP BAY Dist »f I.5IF
MUNICIPALILL.LS

MOST RICEWNT 1.13LAHE! TATION
SCHEDJLE (0} CNO LIiEMTS)

STATUS «QM PLAN

{Not presecntly complying
witn active resolutions)

52741/16/64) DR
582(7/16/5+) schegdcle

702(%/16/5:) amends 532

736(3/27/63) C & D order
& scncfule

~] &y (-]

-}
7_!;‘1 NU HO O~

2P 3/713
Auth. FP for Paase I 5/73
F 12/73
FP 2/74
aCC 9/74
Complete Consct. 12775
Demo. Compliance 4/76
Resol. 72-39~
Suorit PP 10/1/72
P 5/1/73
AZC 3/1/53
Complete Const. 6/1/74

(Presantly not comnlying with active resolutions)

(Presentiv nct comuplying

s1th active resolutions)

CO {:ELTS

Also parti-
cipating in

East Bay Dis-
charger plan

for joint outfall
to central bay
deep waters.

Consultaat has (1971-72)
been autno- Interceptor
rized to pro- sew.cr to
ceed ith 7P el.minace
for central bav uvet weather
deep .ater out- bypasses.
fall. Joint

project 'i1th

Burlingame.

(1975-76)

Intexcentor
sever to.ar
central pay

Particapating
1n joint study
of deeop vater
cutfalil (See
Hayvaxd)

Proposed con-
solidation with
other SF plants
to new facility
#.th discnarge to
ocean

$§57,000,000 project for
Cast Bay Interceptor
sever and outfalil de-
fined in State needs
list for FY 73-74/

* Revises several pas:
scheduies,

$143,000 project feor
puTp station and
interceptor defined
in State needs list
for FY 73-74, Priorit,
I1I.

Part of Cast Bay Dis-
cnarges (5ce Hay "ard)
d

$33,500,000 project
listed for outfall
fron SO plant to Lake
¥orced outfall defined
1n State nceds list fo
FY 72-73.



TLLLE
(co..rmueo)
= £ '.I.l‘

MOST RECENT I IPLIMTNTATION -
DISCHARGTR RESOLUTIO)'S AXD/OR ORDERS SCHEDULE (Gl CO'..IiLUTS) STATUS Wil PLAN CO U ET
San Francisco -
Scozraast (1871-72) The following are de-
(Corz.) Solids fined on State noaeds

San Leandro,

Caity of

--$30,0006,000 project
{Priority 1II)

--$ 620,000 project
(Priozit, III)

--$30,0090,080 »roje

ct £
Gciscrarce also iiste
rity I

Ff 75-7

6 (Fric

70-25( )} WOR,

70-31(3/26/79) C & D orier

(Presently complying

{(Present

L1y not complying with active resolutions)

for interception of comzined dashcarge

alrport pressure force main

or incercepticon aad treat—ent of conbined
& for T 74-75 (Praor:ity II) as weil as
I) as -ell as FY 76~77 (Prioraty II)

RUR
New STP
connleted
7/71.

witn act.ve resoiutoons)
Participa-
ting in

jJoint stud;

dy
of deep rrater

outfall
(Sece Hayward)

hardling, 12
sitdgz fil- -
tration, di-
cesters and
eff{iuent out-
fail charges, -
grai removal
(L972-76)
1nterception
and treatment -
of comoined

se.cr discharges.
Mot yet defined.

(1971-72)
Treatment of
individual
wasces +itn
disposal o
de ater

out Lith
s< also
replece inter-
ceptor

0
3] rh’U "
1-' 4
Ll V]

o--

(1971-72)

solids handling

and acrators
(1975=78)
Interceptor
sewer toward
central pay.

st for FY 73-74:
-$67,000,000 project
for treatment &
secondary sol:ds
handling @ SE plant
-$10,650,000 project
of l'ortnpoint eff.
trarsported to SE
Plant
-$22,000,000 for tr
and solids rarndl:
at Ricamenz-
Sunset Plarnt.

e
-

a
<

Case turred over %o
Scate Atzorn2, Gen-
eral 11/190/70.

i'*ornc) General ag-
vised of improve~ants
‘o erforcement acc:oc-

taxen.

Part of East Bay
Discharges (See
Hayvazrd



DiISCFARGER
San Mateo, City of

So. San Francisco-
San Zruno

Cal:fcrnia State
Prison-35an Quentiin

TAJLE H-+
(CO Tinuid)
STALUS G~ ABMTL'.ENT
SF BAY DISCnA2GIRS
MUNMICIVYALITIZES

MOST RCCEMNT IIPLEENTATION

RESOLUTIONS AND/OR ORDERS SCHEDULE (CGR CO4..ENTS) STATUS WQil PLAN
' (1972-73)
interim $1,500,000 project
improve- for enlargement of
rents treatment plant and
interceptor from
Estero HMID defined
in State needs last
(Prese-:ly complying waith active resolutiens) for FY 73-74.
Participa- {1971-72) SS5F 1s acting as
ting an 1mprove- ceatral agent for SSF,
joini study nents & San Bxuno, SF Interna-
for daep outfall tional axirport, Merck
water out- cxtension Chetical, and possaiply
fall to ltirlibrae and Burlingame
(Presently not ccmplyving with active resolu.ions) central SF Bay for joint outfall srojecz
575(7/16/64) WDR (1972-73) Flow: dry .94 mgd
67-22(9/21/57) amends Interceptor wet 3.6
575: ostuer cis_rifect to Pt. San desaign 1.0
68-29(-/33/63) WDR - Quentin-~ith pop: 5,000
resc:r G5 573 & 67-4% desp water
69-21(2/23/6%) Time Scaedule outfall to
for 638-29
69~-11(8/23/69) Ravision of 68-29

(Presently complying with active resolutions)



DISCHARGER

1

¥arain County SO

“tarin County SD #5
Mat4 Plant

TA3LE H-1

{CONTZIUED)

STATUS O ABATZ.ENT
SF BAY DISCHARGLRS
' HUNICIPALITIES

MOST RZCENT IMPLLIELTATION

RESOLUTIO'.S AMD/OR ORDLRS SCHEDULL (OF COLI:LUTS) STATUS
351(2/16/61) 1iDR
68-29(4/30/68) VDR 68-28 ainci. 90% BOD removal
rescirds 351, 409, 67-48
71-43(6/24/71) WDR 71~43 submit-comply scaedule
rescinds 68-28 incl. by 7/1/72
scnheduse
71-52(7/22/71) C & D Comply: floating matter:
fortauith 7/72-on
new cesoust: 7/1/73 schedule
no bypass: 4/1/74

(Pressntly not complying with active resolutions)

511(10/17/63)Cr (Paradise Covc only)

69-3(1/.5/69) Rescinds 511

287{(9/13/58) WDR Main Plant

WQM PLAN

COMMENTS

(1972-73)
Interceptor
to Pt. San
Qucntin with
deep water
cutfail to
Bay--also
wet veather
treatint
1nserim im-
provements

(1972-73)
interim
impreve-
ments

Flow: dry 4.0 mgd
pop: 52,000
wet-15<a% plant
design 4.5
71-43: incl. stronger
¢ stds. for cotifory
turvadisiy, 50D,
nutrients.
Bspass prohib.
flowr larit 2.5
mgd
71-52 viol: floating
matter
Bypass
Conz=cktion Bag

Sub-regronal progra~s

to pe i1wplemonted 72-7-
part ol program held oz
by lav suits (Ross Valssy
truns se '2r).

1
t'itn Mir:in Co. SD =1
San Quentin Prisch &
Sen Rafecel SO (zes:z.c
otner discnargers +1li
be arcluded). Defirss
in State needs list I
FY 73-74

Main Flant Flos.:
dry: 7
design:l.d ™
pop: 6,000

Qutfall to Raccoon Straty

1

2
=4

o



DISCaiRGCER RESCLUTIONS AVI/0R CRDERS 30N PLEN - CO: MENTS
Maran County SD £5 70-104(12/22/70) Amernd. Sece also District resists
‘2in ?lant . - to 287 incl. scnedale Richardson particularly in
(Cont.) Bay SD sup-regional plan.
i ilants to implement
(Presently rnot complying witn active resolutions) tertiary treatment on
1ts own.
¥111 Valley, C:ty of 732(3/15/566)wDR w/scrnedule 732: subn:it sched. by 7/15/66 (1971-72) Fiow: Dry 1.7 mgé
785(9/15/€6) Time Sched. 785: Comply by 7/1/67 acrated design 1.8 mgcd
71-13(2/25/71)UDR amends lagoon pop: 16,000
732 and cnlo- outfall to Richardsm
71-3:(6/24/71) C & D 71-34: Stcp bryrass- forthwlth, rination Bay
corpiete compliance plan:7/1/72 732 no bypass
71-13+ Flow linit:
1.8 ngd
Programs Tignter effluent
to reduce stds.
anfiltration Confcrms to interaim
are 1n pro- plan except for cut-
gress. Boné fall specs.
issue passcd,
appiied to State 71-34: viol: Zisinfect
& EPA for interaim BOD, to._cit,
imorovenents. turnmidity, floatan.

{(Presencly not complying =th active resolvt:ons) matter, oypass, 2%

cessive flo..
Connection ban.



DISCHFARGER

Richardson Bay S.D.

RLSQOLLTIONS AND/OR ORDERS

TALLE h-1
{CGn1 1MUZD)
STATLS G ARLTY WNT
S Bair PISCHARIIRS
MUNICIPALITIES

110ST RICENT IAPLE“MENTATION
SCHEDULT (CF CO.L"ENTS)

STATUS

2283 (11/15/56) UDR

7l-14 (2/25/71) DR

71-3* (6/24/71) C&D v/
ti- 2 scnaed

8s27/72 - Boaré grants
e-.tension of by-pass
pronin.

(presently not corplying
wita actlve rescls)

71-33: 1tlo oyrass: 4/1/73
submit ccmp-schcd: 7/1/72

T/6/71:
Cennz2ction ban
apceaied to
State by dev.
7/27.C3
apweerlled to
ouris
8/5. Stace
upholds ban
3/15/72: Court
uphoids ban
7/22:RBSD asks
1 +r e-teasion

on b,;»ass prohib

sco mone,; allo-
cated for
interim com-
pitancec can be
spent on long-
range progran

WOl PLAY . TCOIthENTS

1971~-72 irter:m Flou(Trestle

mprovenents Glen)
1972-73 dry: .2agd
Varin iiuri design- .3mgd

L.ater Dist-
Interceptor
from Ricnardson
5a, to occan.

poo: 4200
Scwage from
rest of dist.
pum2reé to

Treatmeat plant Sauaalxto plant
and deep water 71-14- o byzass
outfall. PessiblefFlio. 1Lﬂlt .3~cd

joint project 71-23: viol:

vitn other ‘larin flioating racter
foa, OO0, dis-
infect, turo:id,
toxicity
tareatered viol-
bycoss.Connec .z~

Co. discaarges

bane
Prcgran 2 tuz
anf1l, diszniect,
faczlaities
erlargecd

la.-d disposal of

sone effluent



San francisco -
ertn Point

o - Maran

TABLL -1
{CONTINUTD)
STATuUS DF rAB TEDYFELT
S§F BAax 'If C+ARGLRS
LUNICTPALIVIES

MOST RECENI ILPLEICHNTATION

RESOLUTIO.S AND/OR OPRDELRS SCHEDULE (O CZO..4LNTS) STATUS

130 ¢ )3IDR Plant

721 (2/17/66) WLOR rescinds improvement
130 compl. 10/69

69-450 « 69)Aamend.
xeguires disinfecs,
69-46 (9/25/69)rescands
327 {?)

747 C&D resc:inded by
63-6 70-9 (1/29/70)

1104 PLAN

COAERTS

1975-76
interceptor £rom
Artioch toward
Richmond-~
decpuater
outfall

1971-72
decap.ater
outfall, main
su4ip and pumd
alteration,
turoidity anrd
gqreése remeval
1972-76
1nterception
and treatment
of discnarges
fron combained
SCWCIS

1971-72
interaa

improvements

flow: desagn:
12.2mgd

pop: design:
98000



DISC-ARGER RESOLUTIONS AND/OR ORDERS

TAELE H-1
(COIlTiNUED)
STATUS OF AR/ TE4ENT
SF BAY LDISTHARGLRS
MUNICIFALITIES

MOST RECENT I«PLELENTATION
SCnEDJLE (GR CCMUENTS) STATUS

Seafir+h Estate

St2cz2 Sanitary
Dizcrict

(Conizcted to East
Bas .U.D.
arsrican Canyon Co.
V'eter District

Caiistoga, City of

WQii PLAN COMAXENTS

1971-72 Cnemical
and expanded
primary treatment

1972-73 1interan
reclamation for
1rrigation

1974-75 land
dispesal facilities



DISCHARGER

Contra Costa County
5.D. YNo. 7-A

Hercuies, City of

RESOLUTIONS AXD/OR ORDERS

T ELE r-1
{COTINLED)
TATLS nF AR/IE-ENTD
St BAY LISChnARGLRS
BUNICIPALITILS

MCST RECEXT INPLEELTATION

SCHEDULE {OR COMWIENTS) STATUS

woM PLAN

1971-72
expanded
pramarcy
treathent
or poading
1975-78
interceptor
from Antioch
toerd
Richmrond,
decspvater
outfall.

1872-73
inlLerceptor
seuer to
City of
Pinole
1975-786
1nterceptor
from Antioch
toward
1cnmond,
doepwater
cutfeall.

$35,000,000 project
for transportatioan
fac. from Crocrett
Valona to Ricarmond
plant defaned in
State needs list
for FY 74-75

$712,000 project for
ne 7 secondary planc
defined in State

¢

nevds list for T% =72

9]

To connact to Pineie

$90,000 project for
Lnterceptcr to
Prnole ST? defired
1n State needs list
for FY 72-72



DISCHARGER

a3 Gairiinas
Vetley 5.0.

RESOLUTIONS AWD/DR ORDERS

T#BLS H-1
{CrATINUED)

STAaTUS GF AT ATleNE
SF BY{ DIiSTnaATCL?RS
LULMIC: PALITILS

MOST REC=Z i) TIELTVENIATIOW

386 (10/1%/61) Long Range
Plan

3%¢ (2/15/62) WDR

69-40( /28/69) Recuires
éisanfezc. Time Scred
72-20 {3/28/72) DR w/
scrnecdule

CO LiELTS

SCHEDULE (OR CO:MLNTS) STATUS vigM PLAN
72-10 supmirt coRpl. Dirsinfect 1972-73
sched. 7/1/72 begun 4/70 interaim
Coroly +/flow limrt: Lrprove=
12/31/73 ments

Mo cvpass. forthuartn
(See also
ilarin Co
SD #8 -
Ignacio)

Flow: dry: 2.1 mgd
dct: 10.5 "
design: 2.25 "
pop: 30,900

oulLfall to Mijlexr

72-10 conforns to
rnterit
1iant 2 23
sus-reg P
iwrplerenc
Plest may cs &
pand=d in inter

$400,000 project Jor
disinfection end
sludge nandling fac.
and enlargeveont of
brofiiter defined z=n
State needs list for
EY 72-73



DISCHARGER

Marin County S.D.
No. 6-Ignacio

TALLE H-l
{(COLTINUED)
STATUS Of A3\T ST
SF BAY DISCHATGIRS
MULICIPALIWIFRS

MOST RECENT IMPLEWLUTATION
RESOLUTIONS AND/OR ORDERS SCHEDULE {OR CC-.'ZNTS) STATUS
596(8/20/64) DR
63-8(2/13/69) UDR
Rescards 470 & 596
69-15(3/13/69) Cs&D w/Schec.
69-286/24/63) amends 69-15
63-47(9/25/59) amcnés 69-15
& 69-28 69-49: comply by 4/15/70
70-72(9/24«/70) amends 63~3
70-86 (10/22/70) amends 69-15, 70-36: comply #/70-72
69-23 & €£9-49 by 2/1/73 Cons truction
subrit suoreg. scaed by 18 a lattle
3/18/71 beninéd scned,
but snculd
meet comwpli-
ance scned-

(Presently not complying
ctive resol)

en dek -
wichli a

wQ.1 PLAN COIL'ENTS
(75-76) . Flow: .7 mad to be
Marin Co. & enlarged to 1.2
S. Sonoma pop: 10,000
Co.-Inter- outfall to Novato cr.
ceptor to scasoral 1rrigation
t. San use of 2ffluci1te 69-8:
Padro witn strict coiiform s:d.
éee) water (concern over irra-
oatfall. In- gation use).

Q.

terceptcr may 70-72. reguires dev.
go as far as of supbreqg plan ~:x&a

P=. San altcrnative to propeosel
Quentir or to 5zn Panlo cutlails

ocean as joint_5vw23ss srCitte
project witn Pien 15 to upcralde lo-
So. Merin dis- 2co & Ighacio
charges plants, & usa co~OHined
outfail to 5. P~a1
eca: Reg. pbd wants

diiferent outfal
cazion. Grants §
comiing, bends so

HOH

$33,000,000 grozect fo:
suoreg. transsort of
treatnent and possably
reclamation fac definec
1n State needs list

for FY 73-74



DISC42RGER

Marin County S.D.
No. 6-Novato

STATUS OF AJATL. ENT
S BAY DISCrAFGERS
{IWWLICIFALIIIES

MOST RECENT IMPLEZILNTATION
SCaEDULE (COR COQL.-ENTS)

RESQLLTIQONS AXD/OR ORDERS

STATUS

(See Ignacio)

(Presentliy not coxplying
witn active resols)

Vol PLAN

COM'ENTS

(See Ignacio)

Flow: dry: 1.8 mgd
design: 2.7.(to be
enlarged to 3.@

poe: 21,700

Outfall to Novato Cr.
within 500' of waters
oriented res:dential
arca. effiuent us=24
for seasonal irri-
gation.

(See Ignacio)



DISCHARGER RESOLUTIONS AND/OZ ORDERS

TALE H-1
(CCUTIGUED)
STATUS O1" ALATINEN
SF BAT IS TIIARSGER
HUNICIPALLITIES

0 ¥

MOST RECENT IMPLEMENTATION

SCHLOULE (OR COIMENLTS) STATUS wOM PLAN

Marin County S.D.
0. 6-Bania §470(6/20/63) DR
66-8{2/13/69) WDR
rescinds 470 & 596
70-72 (9/24/70)
71-16 (2/25/71)

(Presently aot
complying .iich active
rescls)

wnen consti. is complete,
parts oI 70-72 relating

to Bania are rescinded. (See Ignacio)

COMXENTS
Flow: design: .2 rgd
Pop: 2000(design)

uitimate flow

" pop 8,000
outfall to Petai.ma 2.
To be expanded as
develicphznt contin
& apandored after
in w/suoreg plan.
States does rot vant ¢
fund Bahia pecause 1t
1s a onc-developer
projecet.

.8 mgd

pi-3-}
tie-

c

71-16: no bypass

{See Ignacio)



RESOLUTIONS AMND/OR ORDERS

TABRLE H-1
{LONTIT UED)
STATUS OF ARLTLC4DNT
St BAY OJISCHARGLRS
MUNICIPALITIES

MOST RECENT IMPLEMALNTATION
WOl PLAN

CO4ME

-
AT

S

SCHEDULE (OR CO.LENTS) STATUS

Meadowcod Develcp-
ment Co.

¥aga Cownty S.D.

1975~-76
Interceptor

froam liapa to
Vallejo and
plant enlarge-
ments at Vallejo.



DISCHARGFER

Petaluma, City cf

?iadlie,

City of

RESOLUTIONS AND/OR ORDERS

TABLL H-1
(CONT1i.UED)
STATUS OF ABMTE.SNT
SF BAY DISC: APGERS
MUNICIPALITIES

MOST RECE T IMPLEWENTATION
SCHEDULE (OR _(COMMENZS STATUS

viQli PLAN

COMLAENTS

1971-72

pump station,
forcc razns
and new oxi-—-
dation ponds.

(See also
Marin Co.
SD #6~-Ignccio)

1975-76
interceptor
from Antiocn
to~ard Ricn-
mond, deep-
water outfall



DISCTHARGER

Podeo S.D.

St.

Helena,

City of

TABLT H-)

{Cull ThieD)
STATUS 97 ABATL:ENT
SF BAY DIS(HATGCRS

MUNICIZ?ALITICS

MOST RECENT I PLCMENTATION

SCHECuL: (OR CO44ENTS) STATUS

Q¥ PLAN COMIENTS

1971-72
interan
chemical
facililies

1975-76
Interceptor
Zrom Antioch
toward Ricn-
mond, deep-
water outfall.

1971-72 $70,000 project for
Tronas Tnoras Lane inrter-
Lare inter- ceptor defired an
ceptor State needs list Zor
1974-75 Fi 72-73 (priority
Lard dis~ IZT)

posal facila-
ties.



DISCUHARGER RESOLUTIONS AND/OR ORDERS

TEBLL H-2

STATUS OF ABATLEIENT
SF BAY DISCHARGLRS
INDUSTRY

MOST RECEXNT IMPLEIEMTATI
SCHEDUIE (OR _COILIENTS)

P1%C, Inorganic
Chet O.v
Newark

1716764 Disch. Reg.

69—

11/25/53 Disch. Reg.
12—
5/.0772

lernach 71-14 DR (4/20/71)
1ncl, schedlle
revised scred. 6/25/71

362 DR (1960)
71-17 WOR (4/20/71) aincl.
scnedule rescinds 302

Fibreoecard -- Pulp
& Paper
Antiochn

Fiprebcard ~ Board 316 (WDR (7/24/58))
Mali 71/18 wWDR {(4/20/71) (resc;.nas
Aantioch 31€)w/schedule

To be £:lec 9/15/72 by FMC

o discnerge of toxic or
blosh_.. by G/76
Comglete constxr. by 9/1/73 of
all treatment facilities

comply =y 1/i/73, later

extencel to V/74 .

Mo discn of toxic of biostim. mil
by 6/7¢

compliance by 1/1/73

STATUS

COMMENTS

Typ. stds. Process
waste d4dmg
OIS - con-
tinued 4,
Cocling
waste 1.

Viol., of floating mat

setteasl
solids

EPA nas propcsed
compliance plan
w/final coap by

a

i/7



DISCAARGER

du?ont
Ar.tioch

Eickmont Foods
Anticch

Tillie Lewis Foods
Anticcn

Merck &« Co
Souta San Francisco

RESOLUTIONS AND/CR_ORDERS

TaBLa 1-2

{CONT-HJED)
STATUS OF ASATEMENT
8F BAY DILCHARGERS

ihDJSTRY

MOST RECENT IMPLEMENTATION
SCHEDULE (OR COMMENTS)

71-13 WDR (4/20/71)
w/scnedule

172 VDR {4/24/58)
61-93 CaD (7/20/61) (solids)
64-166 C&D (10/27/64{oK )

71-16 DR (4/20/71)(resc1nds

172)

comply by 3/1/73

no to:lic or riostin discharge

after 6/76

173 (4/24/58) uDR

71-15 (1/71) D{rescirds 171) comply iy 7/1/73

685 Disch. Reg
7/16/65
69-31 Disch. Reg

no toxic or kiostim. after
6/76

Reduce Solids Load at Soarce
12/1/70
Complecc -/as
3/31/79
Suomit final vpt. 4 mos. after

staff consultation cn study

tewater study

new equlp. installed
early '72

Typical stds for rece
ing wtr. & waste sewa
& Ind waste



TABLL H-2

(CONTINIED)
STATUS OF nBATLCMENT
SF BAY DISCrAiPGTRS

IRDUSTRY
MOST RECENT IMPLEMENTATION
DISCHARGER PESOLUTIONS AXD/OR ORDERS SCHEDULT {OR CCINLNTS) STATUS COMMENTS
Merck {Cont.) 71-22 Ccs&D limit loade 5/1/71 Fi1les indicate
4/22/71 get agrewrment w/3ST for conpliance w/time
outfall tze-in by 6/1/71 schedule

Complete 1 olan® collection

system 1° rins after approval

of tie-in cownpliznce w/69-31

witain 1 monca cf tie-:in

71-64 Pescinds 685 685 not needed after

sewage is dispesed %o
city system, Ind was
covered by 69-31



P Ga6BE
Ea. Franclsco
(E.nzers Poant)

Allsied Crem.
Picomond

RESOLUTIONS AlID/OR ORDERS

g
CF TATENIUY

S
Bh{ DISCFARGERS
INDUSTRY

T IMPLEVEMNTATION

EX
SCHCDULE (CR COMIENTS)

213 WDR

341 wWDR

WIDT

WDR

8/16/72
2/20/64

1/25/¢€5
€/25/72

Eupands & ertonds monitoring
program & std; to include
cleaning sreenss waste
Tvpical -dirc «ater stds
{ancil. gn 6.5-8.3; out

no pH std four efiluent

héds eZfluent »H std to be
comnlieé 4/ fortauirth

STATUS

COMMENTS

Miniral stds for oil,

Neutralization
faciiity installe
2/70

Facilaity upgraded
5/72

to~icity in effiuent &
receiving wtr.

Somwe minor oil spills
noted over past few year:s

4

Salfuric Acicé piant

.04 mgd £E 1-3 wasze
sued 1n '69.
i cu e

Q

:
B

1 O (r =
©0OfGr
3t

I

»
(23

7
to corsicer C &
violaticns of e
pH 1n 6/72

[
0



TABLE H-2
{CONTINUED)
STATUS CI A3IRTLIINT

ST ZAY DISCHIDGEIRS

INDJSTRY
MOST RECENT IMPLIMENTATION
DISCHATRGIR RESCLUZIONS £XD/0R ORDEPS SCHEDR

Stauffer Crnen.
Ricarondé

Creszon Che~~0ztiho 627 DR (1/25/€5)
Ricoreré (6/13/67)627 e

xtended to cover new wasta 'g!

70/43 (8/6/70} Yot in £11

f1le

CEE (OR_CCMMET3) STATUS

COMIIENTS

1]
b

liew WIJR to conform to

inter:im plan ha.e peen
drafted, 1111 reguire

compliance by 7/73.

EPA guestioned CE permit
arglvcauLc1 (diér't watch
actuval operat:ons) 8/1/72

Wastes: &, B & D - xic
wastes from “esb-c1ce rf:.
B 15 buraed, A & D go to
evap. ponds,C 1s fertailicer
waste, released aZter
settling perd treatrent.

=E is from nerbircide rfr. -
Tevap. pords=.Corcern is

lea<ages {rom rords & nutsie-:

level of 'c!'. Files ird:cats

PrOViCys violations have

heen correcked.



ALLIED CREH.
BWIChCLS

PHILLIPS PETROL.
AVON

RESOLUTIONS AND/GR ORDERS

71-8 1/28/71 Pronib. of
ocean €iscnarge of reiinery
wastes

68-51 WDR (7/18/68)
69-30 Screcdule (5/24/69}
70-20 WDR (3/26/70)

72-_ C & D (8/10/72)

67-31 WOR (6/13/67)
71-2 € & D (2/25/71)

72-45 Rescinds 71-9
(7/25/72)

TABLE H-2
{CO> TINUTD)
STATUS CF ABILTEMENT
SF 2Bt DiSCHARGEPS
[HCUSTRY

NT IMPLDMEUTATION

MOST RICEZ
JLE (DR COIMONTS)

SCHED

Compl. by 12/31/72

69-30:
70-20:

Compl. by 12/31/70
Chanwc23 YDR to conforn
TO psecess Cnanges

72- : sunxrit sched,

8/15/72

71-9 Compl. ty 8/71 ({(toxacaty)

STATUS

Corpliance on
schedule

5/69 Pasticide mir.
- disceantinued

Ceripliance with
70-20 achieved by
4/71

7/72 In Conpliance,
cn schedule

flas active
program to
rcute storm
w15tas5 thru
cnen.,
treatirent

Ind. wastes 1incl.
aciés, pesticices
res.céues

2/¢/71 Srate F &

sues, tins (2 wr.
rrolat.on.

(4]

fine).

F & G fands 3Alized

in cormpliance by

4/71

Y¥e«+ WDR under ccrs:-Z

to ceaform to Iat

Plan

7e- violation
scttleaole wact

b
T

Refinery waste & seas

2/6/69 01l spill. F &
sues. lNumper of capla
1n 69 from other spil
€isn kills, odoer,

explosions

71-9 viol:
colifornm

toxicity



RESCLUTIONS AND/OR CRDERS

TASLE H-2
(CONTIED)

STATUS OF ABATELENT

SF BAY DISCHARGLRS _
THDUSTRY

MOST RECINT INVPLEILINTATION

SCEEDULE (OR CCFENTS) STATUS

63-36 o7 (6/20/58)

65-63 SR (12/13/¢8)
71~21 C & D (4/22/71)
71-2e

72-4¢ Fascitds 7i-21

(7/25/72}

554 wDR {9/17,6%)

70~-88 (TR {11/4/70) amangés,

expands 594
70-97 C & D {11/24/70}

71-24 - To cover riev plant ops.

In cgrpliance 7/72

(facilaitzes

“71)

COMMINTS

7/72: New TR to ccnicrn to
Interin Plan corsicerxd, _
Fhillips reguests dala, ot
EPA/APT Stuay 1S Cut.

2 w53 1rd. waste diluted of
12 rgi oay «ater & s =ge.
Boaxd ccrsadarad C & D, ot
main plent was swtdon
8/31/70, raducing »aste o
.2 =¢d treated in Foidirg

r.on;.tarec‘.)

71-21 viol: ¢hH, toxeaiss

20 mgd ind woste

75-97 viol: Discoloraticn,
settleavies, pi, lead

In substential corpliance

by 6/72

12/23/70 USS agreal to State
V3

3/4/71 S.iC3 uorolds Feg. 2
(Stzte Ras 71-9)

3/9/71 USS acpeais SIRES
3/18/71 SaTh dsnues ampeal
(State Res 71-10)



¥

ISCFARCER

U.S. Steel Pittsturg
{cont.)

och &4
PIITSEURG

RESOLUTIONS AXND/OR ORDERS

TASLE H-/
{CONTIIULDY

TATC
SF BAY DISCHA3ICGIRS
DHDUSTRY

RECENLT IMPLEMENTATION
LE (O COMMENTS)

woR {(1/15/53)

rasision (3/21/63) for
TEW DLEL precess
71~40 SR (6/24/71) wifscnccile

542 727 (2/20/64)
65-24 w2 (5/23/68)

70~51 DR (5/25/70)

7i-82 “TR (1i/23/71)

Rescainds 70-51

71-40 taignter, xcxre extersive controls
fcr specific discnarces - cogliance by
3/72 except for tnerwal waste (1976)

542- for claanirg .aste cnly

68-3i: ror u,its 1-6. Themal
swis rokt dziiced

70-51 for wat 7. Tnemral std-
rotc o raise recii/irg  astor tetp.

Torg than 67 .
71-82 azplaes to dredging Gurin

unit 7 censtr.

Dow on schedule w/
capliarce senxd., has
been publicly corrended
by Ecard Zor efforts

COMMENTS

£/2/71 USS agpeals to court:
8/3/71 Settled out of court
$5000 fine, scnedile of
irprovemaits

14 ind. wastes, ircl. 4 C3I,
pestic_fe resicues.

8/72 = N VDR to confcrmito
mnterin plan under considze
aticn.

Ceolirg water 724,000
gal./miru-e (

clcsod syston, partly to
resgcase to stater :ée trar
policy adogted 1/7/71 wnaer
parmitted max 3° vase. #7 t
be 1n gp by late 72



DISCHARGER

Un..on Oal
roEed

RESOLUTIONS AND/OR _ORDERS

68-27 DR (4/32C/68)

70-75-Ccrrlrance Sched.
(9/24/70)

71-51 C &« D (7/22/71)

71-62 Arerémcnt to 68-27
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APPENDIX I

METHODS OF CHEMICAL ANALYSIS

Methods used by NFIC-Denver in general followed established
EPA procedurespl/ These methods are described below showing the
exact procedures used where the established procedures were inadequate

or nonexistent.

1. Hexane Extractables (0il and Grease)

Sediment samples were analyzed using Sozhlet extraction. Samples
werc dried at 105°C overnight and percent moisture calculated. Approxi-
mately 30 grams of the ground sample werc extracted with n-hexane for
four hours. The extract was then evaporated to constant weight.
Results were calculated on the dry weight basis.

2. Metals (except mercury)

a. Water Samples. All metals analyses except mercury were deter-
mined using a double beam atomic absorption spectrophortometer with a
high solids burmer head. Optimization procedurcs were according to
manufacturer's recommendations. Matrix effects were compensated for
in the standards and blanks by using substitute ocean waterlj as
diluent. One hundred milliliter aliquotes were treated with 5 ml
HC1 and digested for 15 minuies. Samples were then cooled to room
temperature and analyzed by direct aspiration.

b. Shellfish. Approximately 5 grams of the ground shellfish
flesh were weighed and digested using concent.ated nitric acid. Aqua

regia was then added and further digestion carried out to necar dryness.

1/

—'Methods for Chemical Analysis of Water and Uastes, EPA, National

Research Center, AQC Laboratory, Cincinnati, Ohio, 1971.
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The samples were then brought to 100 ml using distilled water and
analyzed by direct aspiration in an atomic absorption spectrophotometer.
Results were calculated on a wet weight (drained meats) Dasis.

c. Sediments. Moisture contents were determined on approximately
20 grams of wet sample and 5 gram aliquotes of the wet sample were
prepared and analyzed as for shellfish. Results were calculated on
the dry weight basis.
3. Mercury

Mercury in water, sediment and shellfish tissue was analyred by
the cold vapor technique of absorption of radiation at 253.7 nm
by mercury vapor. Water and tissuzs samples were prepared by digestion
with sulfuric and nitric acids at 58°C followed by overnight oxidation
with potassium permanganate. Sediments required digestion in aqua
regia before oxidation. All samples were subjected to a fimal oxida-
tion with potassium persulfate before analysis,

4. Chlorinated Pesticides, Polychlorinated Biphenyls, and Petroleum

Products

a. Extraction. Aqueous suspensions of plankton were extracted
by direct liquid-liquid extraction using a 75 ml portion of hexanc
followed by a 25 ml portion of hexane.

Two Lundred gram samples of air dried sediments were extracted in
a blender with 200 ml hexane at high speed for 2 minutes. The centrifuged
supernate was then decanted and concentrated to 5 to 10 ml.

Twenty to 40 gram samples of drained shellfish rissue were weighed,
frozen, chopped and then extracted in a blendzr with 200 ml hexane.
The centrifuged supernate was then decanted ..d concentrated to 5 to iO ml.

b. Acetonitril: Partition. Hexane extracts were diluted to 25 ml
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and partitioned with four 25-ml portious of hexane-saturated acetonitrile.
The acetonitrile fractions were then concentrated to near dryness
and taken up to 10 ml with hexane.

¢. Alumina Column Cleanuw.zj Ten ml hexane extracts from the

acetonitrile partition were passed through an alumina column (5% 1,0).
The column was eluted with 10 percent ethyl ether in hexane. Ten 50-ml
fractions are collected and concentrated to 1 to 10 ml.

d. Flame Ionizaticn Gas Chromatographv. The hexane layer from

the acetonitrile partitioning werc concentrated to 1 to 10 ml and added

to the top of a 5 percent deactivated alumina column. The column was
eluted with hexane. The first 30 ml was collected. Aliphatic hydrocarbons
were determined by gas chromatographic response and byweighing the
evaporated residue. Yetroleum hydrocarbouns produce characteristic

gas chromatograms that contain a homologus series of n~alkanes, and a

broad cvelope of branched and cyclic hydrocarhons.

e. Electron-Capture Gas Chromatography. The alumina column

fractions were run on the electron capture gas chromatograph and indi-
vidual or pairs of pesticides and PCB's identified by comparing reten-
tion times with those of standards run concurrently. Quantitative
estimates are made by pcak height comparisons. The order of elution
of pesticides from the alumina column gives confirmation of the tenta-

tive GC identification as wcll as do p-value determinations.3/

i’"Tnfrared Identification of Chlorinated Tsecticides in the Tissues
of Poisoned Fish," H. W. Boyle, R. H. Durttschell, and A. A. Rosen.
"Organic Pesticides in the Envivonment," Advances in Chemistry Series,
No. 60, 207-218, 1966.

3/

~ “Extynction p-Valucs of Pesticides and Related Compounds in Six
Binary Solvent Systems,”" M. C. Bowman and M. Beroza. J.A.0.A.C.,
Volume 48, No. 5, 1965.
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ALERT LEVELS OF TRACE METALS IN SHELLFISH

1968 National Shellfish Sanitation Workshop Proposed Alert Levels
in Shellfish*

Metal Alert Level (ppw drained meats)
Zinc 1,500
Copper 100

Cadmium, lead, mercury, and chromium
(combined) 2

*Species not specified.

1971 Mational Shellfish Sanitation Workshop Proposed Alert Levels
in Shelifish

Metal Species Mert Level (mg/kg drained meats)
Cadmium Oyster Northeast 3.5
Oyster Southemn 1.0
Soft Clams 0.5
Lead Oyster Horthern and Southern 2.0
Soft Clam MNorthern and Southeru 5.0
Chromium Oyster MNorthern and Southern 2.0
Soft Clam Northern and Southern 5.0
Mercury Oyster Northern and Southern 0.2
Soft Clam Northern and Southern 0.2
Copper Oyster Northeast 175
Oyster Southern 42

Soft Clams Northern and Southern 25
Zinc Oyster Northeast 2,000
Oyster Southern 1,000

Soft Clams Northern and Southern 30





