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I. INTRODUCTION 

Water quality standards were adopted for San Francisco Bay and its 

tributaries by the California State Water Quality Control Board in 1967, 

and accepted by the Secretary of the Interior in January 1969, in acco,:-­

dance with the Feder=tl Water Quality Act of 1965. Pollution of these 

waters is subject to the provisions of Section 10, Federal Water Pollution 

Control Act, as amended {33 U.S.C. 466 et seq.). Section lO(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 lO(d) of the Act further provides that a Federal-State con­

ference shall be called whenever, on the basis of reports, surveys, or 

stui.lie:;., i:iu::.n:: l::. rt.:ason co believe chat substanti~l. economic injnry 

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. 

Thio report summarizes presently available information pertaining 

to the water quality in the San Francisco nay system; evaluates that 

information with respect to applicable standards, st.atutes, regulation~, 

or criteria; nnd recommends a program that will lead tc, 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 heinc adversely affected by water pollution. 

D. To ascertain if existing and scheduled pollution abatement 

measures for major municipal and industrial waste sct,r-Qces 

are satisfactory in light of existing and pending federal 

responsibilities. 

E. To ascertain if violations of water quality standards are 

occurring in San Francisco Bay. 

F. 'l'o develop recommendations for appropriate enforcement 

action(s}. 

Sources of information contained in this report include: The 

California State Water Resources Control Board; the California State 

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 Ad::ninistratior. (NOAA); Marine Minerals Technical Center; U.S. 

Geological Survey; the University of California; the United State 

Public Health Service; Food and Drug Administration (FDA); and the 

Environmental Protection Agency (EPA). Limited field studies were also 

::.onducted by the EPA National Field InvestiJ..1tions Center-Denver 

(NFIC-D), Office of Enforcement, and by EPA Region IX personnel in 

San Francisco. The coopera~ion and contribution of the various state, 

local, and private organization~ ar~ gratefully appreciated. 
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IT. SUMNARY AND CONCLUSIONS 

Despite continued attempts at jmplementing disinfection practices in 

order to control coliform bacteria densities in San Francisco Bay, as 

well as abatement and control pror,rams for reducing other de.literious 

cbntarninant&, the EPA investigation, in the spring of 1972, indicated that 

bacterial and other contamination interferes with the propagation or 
--· ------- ~""E 

harvcs t of commcrd ally ir.iportant shellfish. 

Repeated bacteriological nnalyses of water Gamples from throughout 

the bay system revc>al that, except for in Carquinez Strait and Suisun Bay, 

mtd-cl1annel waters contnin relatively low coliform bacteria densities. 

In contrast, more than fifty percent of the waters directly over knmm 

per.i.ph~ry or che Hay. contained col·!ft 1rrn bactr-riP 

densities in excess of state and federal criteria for "approved" shell­

fish growing waters. 

The occurrence of these unacceptably hj_gh concentrations of coliform 

bacteria were in the western and southwestern SP.ctors of South Bay an<l in 

the vicinity of the densely populated area of Oakland and A'lamcda. The 

central area of the bay system contained two district localities of high 

collf orm densi tj PS, one being the inner traters of Richardson Bdy and the 

other Lhe waters adjacent to Point Richmond on the northeastern shore. 

Of several shellfish areas in San Pablo Bay only Holate Point, north of 

the eastern s:i.cie of the San Rafael-Richmond Bridge, was, surrounded by 

waters of an unsatisfactory bacteriological quality. One shellfish 

growin8 ::irea in Carquinez Strait also contained overlying \.raters 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 Carqu-!.nez Strait also proved to be of unsatis­

factory bacteriological quality. 

In addition to the analyses for the accepted colifonn indicator 

organisms each shellfish s:imple was examined for cntcric pathogens. Two 

species of Salmonella were found; B. kentucky was recovered from a sample 

coliected at Burling,:ur.e (on the western side of South Bay), and S. typhi­

rrru.riwn was isolated from a s;:1.mple collected in San Leandro ifay. These 

findines indicate contamin.1tion of shellfish by inadequately tre;:ited ~ewage 

and, consequently, a severe health hazard to anyone consuming the sea food. 

Shell fish from the San Francisco Bay area i,·ere found to be contami-

nated with henvy JT1ctals, notably cadmium, chromium, copper, l'lercury, lead, 
___ .r---•-

and zinc. J\t many bay locations heavy metal concentratjons in the shell­

fish were subst.:intially greater than the background levels. Alert le•;ela 

of heavy metals that have been propoc.;cd by the FDA as indicators of 

municipal and industrial pollution in shellfish were exceeded in eighteen 
- -

different cases. Zinc and lead were the most widespread contcmin~nts 

observed during the study. 

In Carquinez Strait m~rcury conccntrati0ns in soft clams exceeded 
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the FDA recommended leveJ s for fish and shell fish. 

Chlorinated insecticides and polychlorinated bjphenyls were found 

in the shellfish and sediments sampled at most stations. Although the 

concentrations excec>ded backgrnund levels, thC'y were not sufficiently 

high at this time to warrant regulatory action accordinp, to presently 

3Cccpted nlert leve]9. 

Shellfish in San Francisco Bay were found to be contaminated with 

petroleum related hydrocarbons of industriAl ori~in. 

The propagation and harvestjng of shellfi.sh i.s impaired, to a major 

degree, by water pollution resulting frora the discharge to the bay system 

of _inadequately treated municipal and industrial u.1sces and by dredging, 

landfill, and spoil disposal practices. The potential existc for re-

establishment of a Maj or shellfi"3h0ry in the bay, should existing water 

quality constra:f nts be~ elimiudted. 

A slzeahle st~ndinp; crop of clams and native oyf:iters is present in 

the bay system. Research has shown that using modern cultural method~, 

Pacific and Eastern oysters can be grown. 

Estimntes of the oy;;ter productive potcnti_al of the San Francisco 

Hay system range from 1 to 13 mill ion pounrls of oyster meats annunlly. 

At:. a docl~sicte price of $0.£10 pl~r pound, thfr: p!:"oduction would have an 

annual value of $400,000 to $5,200,000. The large supply associated 

with the upper li.mit of potential production \loultl probahly result in 

reduced prices, making .:m uorer l:i.mit of $2,6fl0,000 a more realistic 

potential value ~f the fishery. 

The total econor.1ic impact, on the economy of the San Francisco area, 



DRAFT REPORT 
OR INTERNFd. USE ONLY II-4 

as the result of the loss of the oyster fishery, caused by water pollution 

is in the ranee 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 along the shores and in tjdal reaches of some 

tributaries. Nitrogen anc.l phosph~o concentrations in the waters of the 

bay sy~tem are substantially higher than traditionnl growth-li~iting 

levels. Decaylng of aquatic vegetation has reached nuisance proportions 

in the Albany tide flats, by producing hydrogen sulfide odors and by 

causing blackening of the lead-1.,ascid paints found on surroundi.ng shore-

Agricultural drainage from the Cc11tral Valley, entering the bay 

system through the Delta, is one main source of nitrogen and phosphrous. 

Municipal and industrial waste discharges also contribute substantlal 

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 durin~ the spring and summer in che vicinity of mur..i.c1pa.l waste 

treatment plants and industrial waste discharges and involve thousands of 

fish [t\ppendix F]. More than 56 percent of the reported fish kills were 

'(" from unknown causes; however, of those from known cnuses about 20 percent (~~ , Li~, 

resulted from low dissolved oxygen, 7 percent from scwar;e, 9 percent fr.c:n 
-=-·~· 

an industrial pollutant, and ,?s percen tf from other causes. Most of these 
/ / 

,t:: \ 

kills were investif7.ateci by· the California Departl'1ent of Pish and GRme. 
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SUMMARY A.N'D CONCLUSIONS ON WASTE SOURCES 

TO BE ADDED HERE. 
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Substantial success has been achieved by the State of California in 

eliminatine conditions of gross pollution; howevert dischargers not com­

plying with state requirements still exist. Nany dischargers have delayed 

construction of necessary treatment facilities. 
or 

No enforcement measures against pollution of interstate on'navigablc 

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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IV. DESCRIPTION OF THE AREA 

A. PHYSICAL DESCRIPTim~ 

San Francisco Day is a distinctive geographical feature in the 

Norlhern Californj a area; unusual hills, striking in appearance, lie 

on the outer periphery of the Lay area. It covers approxin1ately 435 

square miles. San Francisco Hny ranges from 3 to 12 miles in width and 

is about 50 miles in length. 

Westernmost of the numerous larre ~etropolitan areas is tl1c City of 

San Fr::mcisco, situated on a land rnasg 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 

th.c from Gol~ea Gate. Tu i:110.:: 11orLi1eas1: arc Harcinez. Vaiie10, 

PHtsburg, and /rntioch. South of the San Francisco area lie the citi.es 

of San Mateo, Burlingame, Redwood City, San Jose, Hayt..rard, San Leandro, 

and Palo Alto. North of the area are Rodeo, San Rafael, Walnut Cree!~, 

Napa, Petaluma, and Antioch. 

The periphary of the bay is characterized by flatlands and tidal 

marshl~md. Approxirn.::.tely 80 percent of this m:lrshl::mcl has been "re­

claJ.med, 11 chiefly for agricultural use and Galt ponds. A great amount of 

these lands, or shoreline, has a flat slope. As a result, the area 

betuecn mean high and lou water is relatively large; it tot::i.ls 64 square 

miles. A.nothe.c result of the effect of this flat-slope topography j s the 

sh,1llow depth of the bay. Average depths are about 20 feet. Immediately 

east of the Golden Gate, which is only several mJ.les wl<le, the average 
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depth of the bay lncrcai::es to 43 feet, while at the northern and southern 

reaches the average depth remains 18 to 20 feet. In contrast, the scouring 

action of high-velocity currents through the Carquinez Strait maintains 

a maxir.ium depth of 90 feet. 

The San Francisco Day estuarine system lies on a northeast-southwest 

orientation and consicts of South, San Francisco, San Pablo, and Suj_sun 

Bays, the Carqulnez Straits, ~mu the Delta of the San Joaquin and Sacra111ento 

Rivers. Hi thin the bound.!.ries of San Francisco Bay there are several 

islands including An8cl T.slantit Alcatraz, Yerba Buena, and the man-made 

Treasure Island. 

For purposes of later discussion, the S:m Francl sea Bay system has 

been cUvided into four hydrogra.phic units. The::;e are: South Bay, Central 

~!~y, S~n Pr.1:;lv uc:1f dlllL Suisun ,1;:i.y. Souti1 liay is tlic portion of San Francisco 

llay lyjng souci1 of the San Francisco-Oakland Bay Bri~ge. Central Bay 

boundaries are from the Richmond-San Rafael Bridge souci1 to the San 

Fr and sco-Oakland nay llri~ge. San Pahlo Bay lies between the Richncnd­

Snn Rafael Bridee and the Carquinez Strait Bridge. Suisun Hay extend~ 

easterly from the Carc;ui.nez Strait Bridge to the west end of the Chipps 

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

H. CLUIATE 

The San Fr::mc:isco Bay are;i. is characterize-cl by a mild and temperate 

climate. The warmest weather occurs in the Lite spd ng ;ind early autul'lln. 

AveraBe temperatures in the City of San Francisco are about 50°F in 

J,muary and .:;l:ct.L 60°F in July. This slight variatton in annual temper­

ature in the vlcin1ty of the ocean contrasts to much wider ranges in the 

inland areas. 
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The rainy season extends from November through April, '11th maximums 

occurring in December and January. Mean annual rainf:-111 varies geogra­

phically, wi.th a hieh of 22 inches 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 :iverace ,mnual evaporation is about 

t,6 inches which is more than twice the annual precipi t::ttion. This exten­

sive rate of evaporation, highest in July, accounts f()r a loss of more 

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

C. HYnROLClGY 

Along the Pacific Coast, including San Francisco Bay, one of the 

or low water heights differ. The largest inequality is usually found ln 

the low waters, The mean tidal r/ange at Golden Gate is about 4 feet. At 

the Dumbarton Bridp,e, in South Bay, the mean tidal rang.:? increases to 

7.5 feet, a noticeable change. In the northern sc>cti.on, the r,,ean tidal 

range gradually decreases from 4,6 feet in upper San Pablo Bay to 3.1 

feet at Antjoch in Suisun Bay. These tiddl differences in the northern 

section are attributed to a pronressively <lo~p~ncd :~dal surRe. In additton 

to affecting the tidal range, ciiis restrained tidal surge causes conspicucus 

variations in times of tidal peaks within the !'.ystem, Tidal delays, using 

the Golden Gate as reference, arc about 50 ndnutes at Dumbarton Bridge> 

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

in Suisun Hay, Tidal velod.tie~ are variabi.~ in the Bay system and are 

influenced by winds and run-off fro;,1 the Sacrumeuto and Sc.1n Joaquin Rivers. 
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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 

mE:an 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, 
-I." 

serving .!.-h'e remove pollutants from the Bay. However, most of this replace-

ment occurs near Golden Gate, with progressively decreasing a~ount of 
I ' 

flushing in the Bay system's interior. 

Water transport within the Bay complex is controlled hy tides and 

advective flow ( flow or movement of water resulting from causes other 

than the tldes). In the northern section of the Bay sy:,t<~m the advective 

flow is basically the result of river discharge from the Delta region. 

However, in the southern section there is very little discharge from 

natural streams. l'he result is that the advective flow is minor and is 

governed by waste discharges and evaporation. In gener.'.11, 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, includlr.g even the large flow from the Delta. 

D. WATER USES 

The San Francisco Bay system provides a ~ide variety of beneficial 

uses, recreational and economical, to pJople in the area. Some of the 

most important ones include water supplies for 1ndustrial, agricultural, 

and municipal use; a n:itural habitac for fish n.nd wi.ldlife; a vast, 
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water-oriented rec.reational area; accessibility to ocean-going water 

transport; and an aesthetically pleasing environment. 

In order to protect these beneficial uses the California State Wnter 

Quality Control Board has established water quality standards that have 

been subsequently approved by the United States Environmental Protection 
.\ 

Agency. {These different uses and the water quality 1.,_criteri_a' 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 Bay 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 Day system pursuant to 

1/ the 1965 amendments of the Act.- These Standards subsequently were ap-

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

T.,,,,,..,,...., 1 nr...o 
- ,._. •• -'-• ... J • .a.., VJ • 

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 purposes. '!.'1-,e sta,.~ards designate that the following beneficial uses 

are to be protected: 

1. Whole or limited body water-contact recreation. 

2. The hic;todc usability of domestic, industrial and agricultural 

water supplies, east of the westerly end of Chipps Island, to 

the exte11.t 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 all 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. Esthetic 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 subs~quently indentified in 1908 by the Depart!'lent 

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 tht! r,..:pa:-tment of Public Health 

during the period 1966 to 1970. These wat~rs failed to meet the require­

ments based upon criteria contained in the U. S. Public Health Service 

manual, "Sanitation of Shellfish Growing Are:.:ts," 1965, revised. The 
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criteria for approved shellflsh areas 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 species of fresh and frozen oysters (includes all shellfish withfo 

the Program) at the wholesale market level. Shellfish at the wholesale 

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

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

not more than 500,000 per gram i.s exceeded. 
----•~,-~ --~-- --- - - - - - - - -

Prior to the 1972 EPA investigations, the most recent comprehensive 

water quality study covering the entire San Francisco Bay system was 

conducted from .L960 to 1964 by the University of California.l/ During 

this earlier study, samples were collected from a total of 51 stations 

distributed among six main areas of the Bay system. Coliform density 

ch;aacteristics observed during the study are summarized below, Table V-1, 

nccording to the areas of the Bay desi.nnated by the University as shown 

in Figure V-/1. 
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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 concentrations 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 

h f l . 3/ muc o t1e recreation season.- 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.!!./ 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 unacceptab:i.y high bacterial levels in 

their meat.!!../ Proximity to waste outfalls, unreliability of disinfection 

facilities at waste treatment plants, and uncontrolled sources of 

bacterial contamination were factors ccntrtbuting to unacceptable levels 

of bacteria neRr 5hellfish bed3 daring this survey period. 

Despite cc1tiilued 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 comlll.e,,EJ~ia+l.Y~ impprtari,t 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 heels. All coliform analyses were performed accordinp, to 

ract!~ocls prescribed in the 13th EuiLio11, Si ,mciarci Hechocis for the i~xami-

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

5/ technique.- Results of these bacteriological rleterminations are presented 

in Tables V-2 through V-5. Isolation of pathogenic (Salmonella) bacteria 

from shellfish meats was attempted at 33 locations. 

South Bay 

At 12 of the 24 samples stations in this section of the Bay, viola­

tions of the National Shellfisl-. Sanitation Program bacteriological criteria 

for shellfish harvesting waters occurred [Table V-2, Figure V-Sa]. 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 great~r than 230 dur~ng high tide 

and 62 percent for the low tide period, the ~=dian value was 240 coli­

forms per 100 ml. Stations 11 an<l 15 also showed violatj Oils during both 
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tidal phases with more than 10 percent of the samples greater than 230 

coliforms per 100 ml. Stations 4 and 8 showed violations during low 

tide only. Of the waters directly overlyin~ known shellfish beds vio­

lations occurred at 6 of the 10 sampling stations [Table V-4). The 

mijjority of these stations nre located on the western shoreline in the 

vicinity of major sewace 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 r,m [Tables V-31 V-5, Figure V-6a]. 

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. Salmonella 7<entucky ,,1as isolated from shellfish 

taken from the Burlingame (9) beds and S. typl~irm1.1"'1:um from samples taken 

at San Leandro Bay (20) [Table V-5], The presence of pathogenic SaZmoneZla 

constitutes a severe health hazard to anyone consuming or even contacting 

the shellfish. The lack of recovery of similar organisms from other 

sl1ellfish beds docs not necessarily mean that the organisms are absent 

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

Central Bay 

Five sampline stations locate<l in this section of San Francisco Bay 

did not meet the N.S,S.P. bacteriologj_cal requirements for waters over­

lying shellfish growing areas [Table V-2, Figure V-Sb]. 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 coljforms 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]. 

Results of bacteriological analyses of water samples from San Pablo 

Bay show that sar.ipling stc1tion3 ,' 42 and 44 had bacterial counts which 
I 

100 percent of the water samples from both stations were greater than 

230 coli forms per 100 ml. with median values of 900 and 700 coli forms 

respectively. Station l,2, 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 IT'ledian value of 100. Water samples 

from station 41 were in violation during low tide only having 28.6 percent 

greater than 230 coliforrns per 100 ml. Stations 33 an~ 35 through 39 

were of good quality [Table V-2, Figure V-Sb]. 

Shellfish samples collected at China Camp, Tara Hills ( 33), and 

Pinole in San Pablo Bay were within the U. S. Publi.c Health Service 

bacteriological requirements [Table V-3, V-5, Ficure 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 exceeded 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 

s~mples 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 area. 

Carquinez Strait, Suisun Bay and the Sacramento-S:m Joaquin Delta 

Ail sampling stations from Carqui.n('? StraJt 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 Benicin exceeded N.S.S.P. bacterio­

logical requirements for market shellfish [Table V-3 and Figure V-6c]. 

High coliform bacterial rlensi ties in the Delta and Suisun Bay are • 

attributable to agricultural wastewatcrs, inadequately treated effluents 

from municipal sewage treatment· plants and industria.i 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 ln water samples from stations located in the 

Sacramento-San Joaquin Delta (No. 's 51 and )2); 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) exceeded 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 col ifonns/100 ml in any 30-day sampling period 

[Tables V-2, V-4] . 
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C. CHEZ.UCAL 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 presence 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. Ol1). 

Contamination by heavy metals can be a serious pollution problem 

in an estuarine environment. Heavy metals are persistent and can often 

be accumulated by livin~ organisms to levels that are may times greater 

than those in t .lP. surrounding environment. The metals identified in this 

investigation ar.e 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 ,met 

in bottom sediments were found to be below detectable concentrations. 

Only trace amounts uere observed in clams tlJroughout the bay; however, 

oysters collected near Redwood City (Station No. 78) and San Leandro - - . 

(Station No. 73) contained from 2.0 to 4.5 mg/kg of cadmium. These con­

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

metals proposed by the FDA in 1968, as well as of the levels_pfoposed 
---·· 
in 1971 which recommended that cadmium not exceed the range 1.5 to 3.5 - ~ -------· 
mg/kg in oysters.&_/ The source of these hiP,h concentrations of cadnrlumr 

are presently unknown and m1rrant further investigation. 

Chromium concentrations in the waters of San Francisco Bay were below 

detectable levels (0.01 mg/1) at all hut one station (located at the far 

encl of South Bdy) where a concentration ot 0.05 mg/1 was observed. In 
~ ----- - -----... 

the bottom sediments the chromium concentrations ranged from less than 1 

to 90 mg/kg. In general, the highest levels of chrol"lium uere found in the -------- :.:- --

upper ~nd of South Bay. Oysters from both San Francisco and Drake's Bays 

(Control Stntion No. 79) contained less-than-detectable concentrations. 

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

l 
r 
~ 

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

17,)1" f 

~O mg/kg, a value that is four times greatP.~ than the proposed FDA aleh 
·~- ... 

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

at this station did not contain excessive chrnm·i.um (25 mg/kg), contami­

nation of the &hcllf ish hy 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 m~/kg. 
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The State of California has set a threshold limit of 0.05 mg/1 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/1 are con­

sidered sufficient for oysters to accumulate excessive amounts, while 

copper concentrations above 0.5 mg/1 become toxic to shellfish upon 

7 8/ chronic cxposure.-'-

In most of the San Francisco Bay waters tested copper concentrations 

were below detectable levels (<0.01 mg/1). In South Bay measurable con­

centrations ranged from 0.01 to 0.60 me/1. With the exception of the 

highest value (0.60 ~g/1_), obs_erved just northwest of the San Mateo Bridge 

(Station No. 4), little variation wa:J 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 point-source discFarge. 
;--~:!:"'" -- - - .-

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 concentrati0ns from 60 to 140 times 

greater than in those from unccntaminated locations in Drakas nay (Static, 

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 ~opper contamination 

was observed near Molate Point (Station No. q2) where clams contained 

34 mg/kg and observed to a lesser extent near the Dumbarton Bridge 



DRAFT REPORT 
OR INTERNAL USE ONLY 

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 

9/ San Francisco Bay.- During this study EPA investigators detected 

concentrdtions of mercury in edible tissue samples for shellfish col­

lected at various parts of the Bay [Table V-8, Sa]. Although most of 

the mercury levels were low, one sample of soft calms from Carquinez 

Strait (Stati.on No. 60) contained O. 79 mg/kg, or significantly more than 

the FDA recommended limit (0.5 mg/kg) of mercury in fish and shellfish.lo/ 

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 kno'.Jn but 

may be from Industrial discharges within the area. 

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

very low. Samples of water collected south of the Bay BridBe all con­

tained less than 0.1 mg/1 of lead. tlatcr samples collected further north, 

in Suisun Bay, contained less than 0.01 mg/1 of lead. Bottom sediment 

samples contained v.iri3ble amounts of lead, ranging from less than 5 me/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 signific~ntly higher levels of lead than samples collected from 

dc~per waters. Sediments from many of the shellfish sampling stations 

were found to contain high concentrations of lead in the sediments, not~l:-,.j. 

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/kB lead, cadmium, chromium, and mercury combined, The most 

seriously contaminated stations were: Albany Hills, No. 27 with 19 mg/kg;, 

B~y View Park, No, 3 with 11 mg/kg; No, 91 with l+.2 mg/kg; Oakland Inner 

Harbor, No, 23 with 3.8 mg/kg; Richardson Bay, No. 42 with 2.9 mg/kg; 

Tara Hills, No, 33 with 2,2 mg/kg; and Nolate Point, No, 92 with 2.0 mg/kg 

of lead, At stations No. 91 and No, 92 the sediment concentrations of 

lead were relatively low (18 and 25 mg/kg, respectively); even greater 

shellfish contamination may occur at statjons 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 low. Concentrations in the bay 

south of the City of San Francisco raneed from 0,02 to 0,15 JT1g/l. In 

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 

water were lower. In Suisun Bay all but one unter sample contained less 

than 0,01 mc/1 which is the zi:'.c concentration normally found in the 

7/ open ocean,-

Measurable quantities of zinc were found in all bottom sediments 

collected from the bay. Acid-extractable zinc ranged, in the sediments, 

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

(Station No, 79) contained 13 mg/kg of zinc ~.'l the sediments. Such an 
~ - --
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abundance of zinc throughout the Ilay indicates multiple sources of con­

tamination. In addition, it is evident that zinc is readily incorporated 

into the sedj.ments and is therefore transported primarily in the parti­

culate phase. 

Oysters tend to concentrate zinc from the envjronment in their 

tissues to a greR.ter 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-

l:t:'utracion found. 

Although the zinc concentrations ·were loner in clams, these organist:1s 

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 me/kg 

zinc and, to a lesser extent, near Carqinez Strait (Station No. 60), 

Palo Alto (Steel.on No. 75), c1nd Oakland Inn'?r Harhor (No. 23) where zinc 

concentrations in soft calms were 35, 30, an<l 35 mg/kg> respectively. 

Each of these sa:iiples containerl more zinc than recommended by the proposed 

FDA alert levels (30 mg/kg) in soft clams. Therefore
1 

this finding demon­

strates that zinc contamination of shellfish is definitely a problem in 

San Fr::incisco Bay. 
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Chlorinated Insecticides and Polychlorinated Biphenyls 

During this investigation samples of bottom sediment, shellfish 
p 

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 thei:e pcstici<les increases with metabolic activity, being 

two or three times more toxic in the summer than in the winter.J._/ 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 deta:f led discussion.] 

Polychlorinated biphenyls (PCB's) are also very stable compounds 
\ l~~p,) 

which have only recently bet:n found to be widcsprend in the environment. 

The higher levels of contamination can usually he traced directly to 

industr:fal activity where they are used for a variety of purp1.ses. These 

materials are similar to the chlorinated jnser:ticidcs in their i.mpact on 

the environment. To many organisms, they a~~ 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 insecticines only 

chlordane, dieldrin, DDT, DDD, and DDE were detected. Four different 

polychlorinated biphenyls were observed: namely, Aroclors 1242, 1248, 

1254, and 1260, which differ prir.tarily by the degree of chlorination. 

The bottom sediments contained only very low concentrations of 

chlorinated insecticides. Because of biological magnification the shell­

fish contained ereater concentrations. 

Oysters in samples from San Leandro' (Station No. 73) and Redwood City 

(Station No. 78) contained the hichest levels of insecticides, even 

though sediments at the same location'contained no detectable residues. 

The observed concentrations were from one to two orders of magnitude less 

7/ than those reported in past years for the Bay system.- Ho\lever, whi.le 

the current levels do not presently require regulatory action, they do 

indicate that contamination levels are at borderline values with regard 

to the onset of del~terious effects on growth, reproduction, and behavior 

to aquatic life. Thus, t~ey rPpresent a cause of concern. 

In gencrnl, 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), Aeain, 

the shellfish contained more PCB than did the sediments. Oysters at 

Redwood City (Station No. 78), San Leandro (Station No. 73), and Coyote Pt. 

jaydavis
Highlight
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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. 

Oil and Petrochemical Residues 

Samples of soft-shell cl ams, Mya arenaria, uere tested for petroleum 

c6n tamination by analyzing each sample for aliphatic hydrocarbons. Usine 

gas chromatography, hydrocarbons of petroleum origin can be easily differ­

entiated from the small amount of aliphatic hydrocarbons that occur 

naturally i.n most aquatic organisms. 

The clam samples (6 to 10 organisms/sample) were collected along the 

eastern short of Central and San Pablo Bays betueen the Oakland Bay Bridge 

and Carquinez Bridge. AJ l. of the samples tested contained measurable 

,, .... , ··- - .... , ... -· .. -
a&.]'-'' V'"--c.1.LIIUL&.:t 

• • 'I 'I "'"I 

lli Lil~ ~111::.1..1.-

fish ranged from 14 to 29 µg/R [Table V-10]. 

Although the levels of petroleum cont,1mination appear lou as compared 

to values found in oyster samples from Galveston 13.1y, Texas, the defi-
--- --- ~----- -= -=--~ - -- - - -

ciency of information relative to petroleum uptake by ~oftshell clams is 

such that the degree of contamination is undeterminablc. However, the 

lack of a clearly defined, homologous series of _!!-alkanes, as determined 

by gas chromatographic analysis, suggests that petroleum contamination 

of the samples is not of recent origin. 

Still presently unkno,.;rn is the magnitude of heal.th hazard of these 

petroleum residt.es for the consumption of shellfish; however, it is cle:11'.' 

tf1at shellfish jn San Francisco Bc1y are definitely contaminated by 

petroleum that orir,inates frol"l industrial sources, such as discharges 

from petrochemical and related industries, leakage or spills from oil 

carrying transport vcsseJ&, etc. 
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D. BIOSTIMULANTS 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 drai.nage system be constructed throughout this Californi3 valley. 

With the enactment, in 1960, of the Burns-Porter Act and PubU.c Law 86-488 

construction of a 11Master 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-

. B 11/ 
ClSCO ay.-

Preliminary data compiled in 1968 by the Federal Water Pollution 

Control Administration (~1PCA, now part of EPA) indicated that the <lrainage 

water would be high i.n nitrogen (30 mg/1 N-NO
3

), and in 1967, the dgency, 

conducted further studies to deteIT'l.ine the effect (on biostimulation) of 

12/ discharging such water into the Bay-Delta system.- In summary, the 

investigation revealed that 11untreated 11 drainage uatcr could have signi­

ficant adverse effects upon the fish and recreation benefits of the 

re~eiving waters. 

Subsequent studies by ,,arious State, Fcr".?.,al, and private agencies 

have substantiated earlier fjndings. A 1969 study concluded that nitrate­

rich agricultural drainage, when mixed with San Joaquin River Delta water, 

stimulated algal growth anC:: recommet'lried nitrogen removal from wastewater . .!1/ 

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

to JOO times gre.:1ter 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 '• to 6 years and 

that alg~~-bl_ooms were occurring in certain areas. The blooms are both 

hl d ' bl d • d. • (: • ' I f D 1 l~ / hig y un esi ra e an in icative o, e>:.cessive cnn.c 1ment o • e ta waters.-

Further investigations of alr,al growths found that certain of these 

excessive blooms occur along the shore and sloughs in South Ilay rcceivin~ 

wilstewater dischargers . ..!2./ Highest measurements of algal growth are being 

• 1 f d • S • n 18 
' 19 / consistent y oun in uisun ay.- -

In contrast to the stimulatory effects of agricultural wastewaters 

there appears to be acting, in the bay uaters, both industrinl-municipal 

and natural in.hi.batory variable::; that have a locally liraiting effect on 

excessive algal grouth. Past studi.~c; 'fi;,v'-" r,ho•·.·n the.t ef!::!.·.!c:-:.:::: f:::::rr. 

municipal tre.1tment plants and industrial complexes containing high con-

centrations of ammonia and chlorine convey a toxic effect on algae hy 

1 . • . I . . I d . 16 '18/ p d . . im1t1ng t 1e1.r growtu anc repro uct1.on.- - ro ,uctivity measurements 

throughout Snn Francisco Bay have shown that the natural phenomona of 

hi~1 turbidity or low concentrations of silica may also be i~portant 

f 1 • • • 1 1 1 181 actors 1m1t1ng a ga growt1.-

Extensive studies, conc!ucted for wntcr au.1lity management purposes, 

have recommended that waste discharges be removed from tidal sloughs ilnd 

from the southern and eastern extremities of the Bay system as a means 

of rcducine t~~ adverse effects of biostimulunts in these areas of 

limited tidal inter chance .- 1 
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E. RELATIVE TOXICITY 

A parameter that has come into common usage is describing the water 

quality condition of the S::m Francisco Ray system is relative toxicity. 

This parameter takes into account both the amount an<l strenp.th of the 

waste and, thus) allows comparison of the relative effects of many dis­

charges. The relative toxicity of a wastewater discharge is defined as 

the volumetric flow of the cU.scharge divided hy the 48-hour median 

tolerance limit (expressed as a decimal fractj_on) 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 hay appeared to be acute toxicity.-/ The occurrence of taxi.city may 

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 upstrca111 from Carquinez Bridp,e. 

The source of toxicity in the San Francisco Bay system has been 

shown, by one study, to be approximately 56 percent from municipal sources 

d 44 t f • d • 1 l/ E 1 • f h • • f an percen- rom in ustria sources.- •va uat~on o t e toxicity o 

many municipal ?.nd industrial sources has shown that almost all of these 

wastes are toxic in _varying degrees to fish. Moreover, the toxicity of 

wastewater has been shown to vary with the degree of treatment provided. 

Municipal and industrial discharges receiving only primary or marginal­

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

_/ Bay Delta manual. 
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constituents of wastewaters .::ire 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 shmm a direct relation 

between relative toxicity and serious reductions of the variety of bottom· 

dwelling organisms which are an essential link in the natural food chain. 

The benthic animals in the food chain represent about 8S 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. Proble111s of long-term, chronic damage (occurring 

at low toxicant concentrations) cannot be measured by the relative 

toxicity determination. 

The~efore~ it is evident that the ~olution to thP toxicity problem 

in San Francisco Bay is not a simple one. Three aspects of the problem 

should be attacked. First, higher levels of treatment should be pro­

vided to those waste discharges thnt are hir,h in relative toxicity. 

Secondly, waste effluents ,,hich disch.::ircc in areas of minin.::il tidal 

water interchange should be rer:iovcd to areas where rapid dilution is 

possible. Thirdly, because certain toxic 1T1aterials are not amenable to 

treatrncut, source control should be required. 

F. DISSOLVED OXYGEN 

Throughout most of the Sc1n Francisco Ray system dissolved oxygen 

concentrations are consistently about 80 percent .::,f saturation; howe\·cr, 

significant dissolved-oxygen dcpletion3 occ11~ in several critical areas 

of the bay. Depression of dissolved-oxygen ~~vels to below acceptable 
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limits occur in tidal streams ancl 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 Slouch, Redwood Cret!k, Petaluma River, and Sonoma 

and Suisun Sloughs. 

The primary factor contributing to dissolved-oxygen depletions is 

the discharge of organic materials from munidpal 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 d.1maging during the 

cannin~ season in late su:nmer and early [all, when a number of plants 

receive large loads o[ organic wastes from food processing plants. 

The low dissolved oxyccn levels have resulted in the elimination 

or reduction of fish and other aqu3tic life populations in several areas 

of the bay, especially the South Bay. Some of this e,:hausti.on of aquatic 

life may be caused by toxic materials as well as by dissolved-oxygen 

depletions. 

Dissolved-oxygen deplctfons are expected to continue and increase in 

magnitude as waste volumes increaae. This trend could b~ reversed by re­

moval of these ... ischarges from areas of minimal tidal water interchange 

to areas where laree volumes of dilution water are available. 
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BACTC:RiOLOGiC.iL DEl:SITiE:S - SJlN FRAf'iCISCO BAY SUR\'EY r-,:X:, 
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Station No. of Total Co h forms I Mr>N/100 ,;i1 i Sdmples % Samples F'eca1 Coliforrns, MPN7lOOl!il (Tl 
c:: u r;um::,er St.:it;on Descr;etion Tide Sau1eles Mal\ imum Mini;ii:.m Med1 n Log Me.:in >230 >11000 Maximu11 Minimum Median Log Mean VlO 
ri, :;;:;:, 

To,,ers Opposite Beards Creek High 10 920 8 zc, 37 zo-- 0 700 2 8 12 -I 
0 :z 

Loll 8 3,500 33 l2C* 210 38* 25** 1,700 8 79 94 r 
-< 

2 Buoy FIR 4 High 10 3,500 14 2•10* 250 50* 30** 350 2 31 29 

1-.!!.I!.. 8 540 7 21t* 140 62~ 0 130 7 41 36 

3 Northeast of ~c~th of hi~h 10 l, 100 2 5 6 10 10 170 <2 2 4 
Redwood Creek 

LOIi 8 5 <2 2 <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 

LO\/ 8 350 14 95* 72 25* 0 170 2 13 10 

6 Just S-:,.ith of San Mateo High 9 49 <2 ,2 <4 0 0 13 <2 <2 <2 
Bnd!je 

LOIi 8 5 <2 <2 <2 0 0 2 <2 <2 <2 

7 BJoy Fl 4.0 Sec: !i3 High 9 2 <2 <2 <2 0 0 <2 <2 <2 <2 

L011 9 70 <2 ,2 <4 0 0 5 <2 <2 <2 

6 Buoy FI 4.0 Sec #5 High 9 8 <2 ·2 <3 0 0 <2 <2 <2 <2 

Lo.1 g 240 5 .;5 54 22* 0 13 <2 4 <5 

9 We;t of Point San Bruno rhgh 6 2 <2 . 2 <2 0 0 <2 <2 <2 <2 

Low 6 <2 <2 2 <2 0 0 <2 <2 <2 <2 

10 BJoy Fl4 Se:: ;fl High 9 110 <2 ,2 <3 0 0 110 <2 <2 <3 

Low 9 8 <2 2 <2 0 0 2 <2 <2 <2 

1i ~~lf Point Off Sierra Point high 9 540 2 1,9 27 11-1, 0 14 <2 <2 <4 

LOIi 7 350 <2 I.] <23 14* 0 23 <2 <17 <8 

13 Buoy FI 6 Sec: Ex-A High 9 17 <2 7 <6 0 0 11 <2 <2 <3 

Lo11 8 33 <2 ·? <J 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 
< 
I 

N 
VI 



~SLE 0:T 
Bl,.,,i;l\•VLG',;i.,nL ui;11SiT1~.) - .)/'>N l"l<'lotl.l:.CO b111 :.uKVEY C) 

ll/\iE~ S,~l:rLES :::.:, 
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Stat 10n No. of Total Co 11 forms, r.i> l/1 OC .. 11 % Sa~ples i Samples Feca-1 Col1forrns, M?N/lOO ml --I :;;o 
N.ir.:!>er Station Description Tide Samples Raxim.:m M,nimu,n MedTnii-Loa flean >230 >1,000 Maximu,n Minimu,n Median log Mean n, J:> 

:::v .,.., 
Z-i 

15 Half Mi le East of Potrero l'igh 9 1,600 22 70 75 11* 11. l 79 2 17 13 :t=-
Point ' :::V 

Lot1 B 1,100 B 79" 75 12.5* 12.5 140 <.2 B <12 
rri 

C: -0 
V>O 

p 8.ioy FIR 4 Sec i/2 hign 9 27 2 13 8 0 0 B <2 2 <3 rr, :;;o 
-i 

C, 
Low 8 23 <2 -2 <3 0 0 2 <2 <2 <2 z 

r 
19 1'1d-channel Off High B 330 <2 41 <47 25* 0 22 <2 13 <8 -< 

llorth Point Buoy 
___ ..1'..!!:.'L ___ Lo11 8 33 4 10 9 0 0 B <2 2 <3 

21 End c.f Berkei~,1, lllgh B 33 <2 5 <4 0 0 5 <2 <2 <2 
r·ier 

Low 8 49 <2 3 <6 0 0 33 2 2 3 

23 Off Berkeley ?ier Hign B 79 <2 ·l. <3 <3 
!\ear Yaclit harbor 

Lew 8 49 <2 5 <6 0 0 5 <2 <2 <3 

24 Biack Point CUO/ A thgh 8 49() 17 !i'J" 89 25* 0 27 5 12 12 

Lot1 B 34 2 14 12 0 0 13 <2 4 <4 

26 Richardson 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 Off Pt Richmond Hi!)h 8 23 <2 0 <6 0 0 5 <2 3 <3 
lhC:-channel Buoy il2 

Lo•,1 B 49 <2 4 <4 0 0 5 <2 2 <2 

31 Buoy FIR !16 H;gh B 23 <2 <2 <3 0 0 8 <2 <2 <2 
Ricnmond Channel 

.. ow 8 13 <2 3 <4 0 0 4 <2 2 <2 

33 27 Ft. Khite ~arker, High 8 5 <2 2 <3 0 0 5 <2 <2 <2 
Left Side of Channel 

Lo,1 8 11 <2 • ;o <3 0 0 5 <2 <2 <2 

35 Off Pier at Pt. Orient High B 79 <2 8 <6 0 0 33 <2 2 <4 

Lot1 B 17 <2 II , .. 0 0 5 <2 <2 <2 

36 Buoy FIG 4, Sec f/3 High 8 23 2 8 6 0 0 8 <2 2 <3 
Petalumc1 River Channel <2 <2 <2 Lo11 7 2 <2 ,2 <2 0 0 <2 

37 M1d-San Pablo Bay High 8 49 <2 6 <8 0 0 11 <2 <2 <3 < 
I 

Off Pinole Point N 

Low 7 23 2 5 6 0 0 8 <2 <2 <2 0\ 

38 Off Pinole Point High 8 49 <2 ·I <6 0 0 8 <2 <2 <3 
Channel Buoy ~5 

LO\/ 8 110 7 33 32 0 0 33 2 10 9 

39 Off Pier at Pinole High 8 33 <2 a <7 0 0 8 <2 2 <3 

Point 
Low 8 13 2 8 9 0 0 8 2 4 3 
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TABLE V-2 (COf•'TlhUED) -~ ;:o 
BACTERIOLOGICAL DENSiTI ES - SIIN i'RAl1C!SCO BAY SURVEY r-, :x,. 

:::O"'T'J WATER S•\MFLES :z -I 
SPRillJ, 1972 )::, 

r-:;;o 

Stat 10n No. of Total Co 11 forr.1s. :'iPN/ l CO ml ~ Samples i Samples Fecal Col 1forms I MP'l£100 ml 1"17 
C: -0 

Nur.~~-:- Station Description T1de Samples Maximum M1 nimum l~e::lln Log Mean > 230 >l 1000 Max iraum Mm111um Med1an Log Mean (/) 0 
rr, ;;;;J 

4i Off Lone Tree Point High 6 130 11 64 54 0 0 23 5 18 14 -I 
0 

Mid-Channel z 
Low 7 330 79 no• 150 28 6 0 79 22 33 33 r-

-< 
42 Xar,na Right Side of Hign 8 13,000 130 1,500 .. 1,400 75* 75** 2,300 33 570 330 

C~rc~ine7. :tra•t 
L;:,w 8 3,500 330 900* 930 100* so•• 330 8 150 95 

43 M1d-C,1annel 1-80 Bridge high 6 110 33 74* 69 0 0 49 2 17 14 

Lo,i 7 490 49 130* 150 42.8* 0 84 22 33 40 

4.; Dike Hine Entrance to High 6 130 33 110"' 78 0 0 70 17 46 37 
Napa River 

LO\/ 7 2,200 330 700"' 850 100* 42.9** 330 63 220 liO 

45 Bi..oy FIG 4, Sec n High 6 490 33 140 130 16. 7* 0 220 22 54 54 
Gff Benicia 

Low 7 130 iO 79'" 90 0 0 79 13 33 38 

46 Mio-Channel High 6 330 49 liO" 130 33* 0 79 17 48 45 
Benicia Bridge Buoy 2 

Low 7 330 33 i10"' 110 14.3* 0 110 33 49 58 

t,7 i!uoy i/4 High 6 330 33 190' 150 33* 0 79 33 60 53 
Suisun Bay 

Lo,1 7 220 70 130'" 120 0 0 140 23 49 61 

48 Buoy Fl 4 Sec ,11 .hgn 6 230 70 160" 140 0 0 130 23 48 53 

LO.-J 7 130 70 i 10•· 100 0 0 94 22 79 54 

49 Buoy FiR 4 Sec li8 High 6 790 70 780•· 260 50* 0 230 33 79 71 
Off ?01nt Ea, th 

Low 7 490 79 170" 150 14.3* 0 130 23 49 52 

50 SJOY FIG 4 Sec i17 High 7 790 79 170" 180 14.3* 0 330 46 49 77 
Off Middie Point 

w 7 1,300 79 ;•30·• 300 42.8* 14.3 700 33 49 99 



TABLE V-2 (COi;T!IILED) 
BACTERIOLOGICAL DEr!SliIES - SAil HM.CISCO BAY SURVEY 

l/A";"ER Si,,'l?LES 
Si'RI:IG, l 97t:' 

Sta t1c,n No. of Total Col, for'iiS I M?ilLlOO ml % Samples Fecal Coliforras 1 MPll/100 ml 
Nurncer Station Descr12tion Tide Sa;;;eles Ma>.i;;:u11 M;nimum Me:::ilan Lc•g Mean > 11000 Maxmur.: Mini;;;~n Median Log i·~ean 

51 Buoy FIG 4, Sec #25 High 7 2,300 79 330 440 42.8** 490 17 49 70 
Of; Sir.~ons Point 

Low 7 700 79 230 240 110 13 •i9 48 -------
52 cuoy f,'{ High 7 2,300 49 490 390 i4.3 l;90 8 49 47 

Off flew Yo~k Foint 
Low 7 l ,300 70 4;0 350 28.6** 330 13 110 80 

54 Buoy i16, ~icrar.ento H19r. 7 1,300 33 220 160 i4.3 70 4 13 12 
Shi;> Cnarr.el 

Low 7 110 27 49 55 11 <2 5 5 

55 Off f..ntioch rhgh 7 2,300 79 230 290 14.3 1,300 13 i7 36 
Point, 6JC) :.'4 

Lot1 7 1,700 220 330 470 14.3 330 17 46 44 

57 X1d-C'1anr.el High 7 l ,700 49 170 220 14.3 94 2 13 14 
l-nt1och Bridge 
ilu:,v =12 Lo11 7 230 110 130 140 33 5 13 12 

*V1olat1on of U. S. Public Health Water Quality Recommer.dations for Shellfish Growi1g Areas (Median r.?N of water not to exceed 70 Total Coliforms/100 ml 
and not more tha,, 10 i,1ercent of sam;>lcs to orc;nari ly e.<ceed an Mi'N of 230/lCO ml) 

**Violation of Californ;a Water Qual,t, Bacterial Standards for Water-Contact S~ort~ .~rca (20 percent of samples not to exceed l ,000 Col,forms/100 ml). 
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Station :~u:nbe:-(s) 

Coyocc Po1n~ 10-11 

Co)ote Point 10-11 

Forster City lil 

5:in Leandro 18 

DL-moJrton Bndge(East Side) l'i 

Du-,barton Bri.dge(West Side) 16 

Candlesti.ck 1-6 

O,ster Point 7 

Rcc:,.ood Cree~ 15 

Pinole Point 3,. 

Nolatc Point JO 

Rodeo 35 

Cnina Camp 36-38 

Benicia 43 

Drakes Estero Control 

DraKes Estcro Control 

*Violation of Federal Shellfish SLandard 

TABLE V-3 

BACTERIOLOGICAL Dfu~SITI[S·SAN FAANCISCO BAY SURVEY 

SHCLLFISH SAHPLES 

SPRI!IG, l972 

Tot.~l Col 1£orms 
Date Shellfish MPl:/100 gms 

3/30/72 Soft-snell Ciam 63,000 

3/30/72 Olympia Oyst"r 1,800 

3/30/72 Soft-shell C la o 5,t,00 

3/31/72 01 ),npia Oyst<?r 3,500 

J/31/i2 Soft-sncll Clam 3,500 

3/31/72 So[t-shell Clan 1,300 

4/2/72 Soft-shell Clam 160,000 

4/2/i2 Soft-snell Clam 3,500 

4/3/72 Soft-shell Clan 2,200 

4/29/72 Soft-snell Clan 330 

4/29/72 Soft-shell Clam 790 

4/29/72 Soft-shell Cla,o 49,000 

t,/30/72 Soft-shell CI an 170 

4/23/72 Soft-shell C,an 3,300 

4/J/72 Pacific O)st• r so 

4/3/72 Eastern O)st••r 230 

"Not to exceed 230 Fecal Colifr•ms/100 grns". 

Fecal Coli fonas 
MPN/100 gms 

46,000 .. 

630* 

3,50011' 

790" 

490* 

330* 

400" 

50 

490* 

13,000 .. 

20 

1,100• 

<20 

230 
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TABLE V-4 ,_. 

TOTAL COLIFORMS IN WATER OVERLAYING SHELLFISH BEDS: ZCi 
-i;;IJ 

MEDIAN VALUES PER 100 ml AND PERCENT EXCEEDING rr,)::> 
;c ,, 

230 PER 100 ml, BY STATION z --; 
> r- ;;I:, 

rn 
Total Coliforrns C: " VlO 

Station Station Description Number of Median Percent Above Percent Above rn;;;:, 
-I 

tlulT(ber Observations per l 00 ml 230 per 100 ml l ,000 per 100 ml 0 z 
r-
-< 

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 l J4 40 36.7* 

22 Alameda Beach 27 11 0 0 

23 Oakland Inner Harbor 30 50 17 0 

27 Albany Hi 11 30 33 0 0 

29 Point Richmond 30 ~5 13 0 

30 Maiate Point 30 '34 37 13 

31 Tara Hi 11 s, Left 30 l 0 0 

32 Tara Hills, Middle 30 2 0 0 

33 Tara Hills, Right 30 2 0 0 
<: 
I 

w 
0 

41 Strawberry Point West Side 30 63 10 0 



Station 
Number 

42 

Control 

TABLE V-4 (C~HTINUED) 
TOTAL COLIFORMS IN WATER OVERLAYING SHELLFISH BEDS: 

MEDIAN VALUES PER 100 ml .:\flD PERCENT EXCEEDING 
230 PER 100 ml, BY STATION 

Total Coliforms 
Station Description Number of Median Percent Ahove 

Observations pe.n 100 ml 230 per 100 ml 

Richardson Bay, North End 30 I i'O 40 

Drake's Estero 3 < 2 0 

Percent Above 
l ,000 per 100 ml 

16.7 

0 

*Violation of California Water Quality Bacterial Standards for Water-Contact Sports Area {20 percent of 
samples not to exceed 1,000 Col,forms/100 ml). 
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TABLE V-5 -::z: C, 

FECAL COLIFORMS PER 100 gm SHELLFISH MEAT: 
-~ :::0 
rr, ~ 
::0 .,, 

RANGE OF VALUES AND COMPARISON TO STANDARD, BY STATION :z ---i 
):::, 
,;;:, 

Sample Exceeds 
rr, 

C: "'O 
V'IO Station Station Location No. Times Fecal Coliforms 230 FC ~er 100 gm rr,;;;..:, 

---i Number Sampled per l 00 qm Ranqe No. Times Percent 0 
:z 

' 3 Bayview Park 3 230- l ,700 2 67 -< 

9 Buri ingamc 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 l, 100-17 ,000 3 100 

20 San Leandro Bay 3 170-23,000 2 67** 

22 Alameda Beach 3 <20- 330 l 33 

23 Oakland Inner Harbor 3 490- 1,100 3 100 

27 Albany Hill 3 l , 700-13,000 3 100 

29 Point Richmond 3 <20- 1,400 2 67 

30 Malate Point 3 110- 700 2 67 

31 Tara Hi 11 s, Left 3 20- 330 1 33 

32 Tara Hi 11 s, Middle 3 170- 1,700 1 33 

33 Tara Hi 11 s, Right 3 20- 130 0 0 <: 
I 

I.J 

41 Strawberry Point West Side 3 330- 3,300 3 100 N 



TABLE V-5 (CONTINUED) 
FECAL COLI FORMS PER 100 ~1m SHELLFISH MEAT: 

RANGE OF VALUES AND COMPARISON TO STANDARD, BY STATION 

Station Station Location 
Number 

42 Richardson Bay, North End 

Control Dr-1:<e' s Ec.tero 

1rsaZmo-vzeZZa kentuchy isolated 

**Sa3moneZZa typhir.7'.,a,ium isolated 

No. Times 
Sampled 

3 

3 

Sample Exceeds 
Fecal Coli forms 230 FC per 100 gm 

per lUO gm Range No. Times Percent 

<20-23,000 2 67 

<2- 13 0 0 
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Results 

Sample Number--~ 

01-01-03-0327 

01-01-04-0327 

01-02-03-0327 

01-02-04-0327 

01-03-03-0327 

01-03-04-0327 

01-04-03-0327 

01-0li-04-0327 

01-06··03-0327 

01-06-04-0327 

01··07-03-0327 

01-07-04-0327 

01-08-04-0327 

01-08-04-0327 

01-10-03-0327 

Ol-10-04-0327 

01-11-03-0327 

Ol-11-04-0327 

01-12-03-0327 

Ol-12-04-03.ll 

01-13-03-0327 

TABLE V -6 

r;,.r' ~:, 
I\ \ .. .i,.;., 

of Metals Analysis of San Francisco 
Area Water Samples 

Concentration (mg/1) 
Cadmium Chromium Copper 

<0.02 <0.01 0.17 

<0.02 0.05 0.18 

<0.02 <0.01 0.16 

<0.02 <0.01 0.14 

<0.02 <0.01 0.12 

<0.02 <0.01 0.12 

<0.02 <0.01 0.11 

<0.02 <0.01 0.60 

<C.C2 <G.01 G.GJ 

<0.02 <0.01 0.05 

<0.02 <0.01 0.04 

<0.02 <0.01 0.01 

<0.02 <0.01 0.03 

<0.02 <0.01 0.02 

<0.02 <0.01 0.02 

<0.02 <0.01 0.01 

<0.02 - <0.01 <0.01 

<0.02 <0.01 <0.01 

<0.02 <0.01 <0.01 

<0.02 <0.01 <0.01 

<0.02 <0.01 <0.01 

Bay 

Lead Zinc 

<0.1 0.09 

<0.1 0.15 

<0.1 0.06 

<O.l 0.07 

<0.1 0.04 

<0.1 0.06 

<0.1 0.04 

<O.l 0.05 

~0.1 0.04 

<O.l 0.04 

<O.l 0.06 

<O.l 0.04 

<0.1 0.04 

<0.1 0.05 

<O.l 0.04 

<0.1 0.07 

<0.1 0.05 

<O.l 0.04 

<0.1 0.03 

<O.l O.Oli 

<0.1 0.03 



DRAFT l~EPORT 
OR INTERNAL USE ONLY l"'; t,{' • .... • " , -, - , ":- ._-., ,7 , 

>, •• •-"v-3•· - - ,; 
TABLE v-6 
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Results of Metals Analysis of San Francisco Bay 
Area Water Samples 

(continued) 

Concentration (mg/1) 
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 

01-14-04-0327 <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 

01-17-0li-0327 <0.02 <0,01 <0.01 <0.1 0.02 

Ol-18·-03-0J27 <C.02 ,n rn ,-n "' ,. " 1 0.0!. ... U • V.L '"V•V.I.. ""'V•..L 

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 

Ol-43-02-0lf23 <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 

Ol-45-01-0lf23 <0.01 <0.01 <0.01 <0.01 <0.01 

01-liS-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-l•6-02-04 23 <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 v-6 

Results of Metals Analysis of San Francisco Bay 
Area Water Samples 

Sample Number;~ 

01-47-02-0423 

01-48-01-0423 

01-48-02-0423 

01-49-01-0423 

01-49-02-0423 

01-50-01-0423 

01-50-02-0423 

01-51-01-0423 

01-51-02-0423 

Ql--52- Gl-C423 

01-52-02-0423 

01-54-01-0423 

01-54-02-0423 

01-55-01-01123 

01-55-02-0423 

01-57-01-0423 

01-57-02-0423 

Cadmium 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.0l 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

(continued) 

Concentration (mg/1) 
Chromium Copper Lead 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.Gl 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

...... "' ,... ... ,u.u.1. 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<').OJ. 

<0.01 

<0.01 

<0.0] 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<O.vl 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

V-36 
·-. .. .... ., .),.,._., ... : ""I'· •• • 

"'"' •• J ' 

Zinc 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<G.01 

<0.01 

<0.01 

<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 <l <l 36 <5 98 

01-02-03-0326 <l 31 31 <5 87 

01-03-03-0326 <l 26 NR HR 73 

01-04-03-0326 <l 40 NR NR 66 

01-05-03-0326 <l 31 26 <5 71 

01-06-03-0326 <l 36 31 <5 82 

01-07-03-0326 <l 47 37 <5 105 

Ol-08-03-0326 <l 51 24 <5 92 

0 l-C9-03-·032~ <l 27 22 <5 71 

01-10-03-0326 <l 40 33 <5 119 

01-11-03-0326 <l 90 44 29 137 

01-12-03-0326 <l 77 39 23 127 

01-13-03-0326 <l 72 ld <10 129 

Ol-14-03-0326 <l 82 43 . <11 144 

01-15-03-0326 1 83 47 <10 140 

01-17-03-0326 <l 55 26 ..a 25 97 

01-18-03-0326 <l 39 15 <7 94 

01-23-05-050] <l 58 45 38 121 

01-30-05-0501 <l 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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Results of Metals Analysis of San Francisco Bay 
Bottom Sediment Samples 

(continued) 

Concentration (mg/kg, dry weight) 
Samole 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 

Ol-L16-05-0423 <1 27 54 28 111 

01-47-05-0423 <l 26 38 18 69 

01-48-05-0/123 <l <l 59 29 58 

01-49-05-0[123 <l 17 11 11 32 

01-50-05-0423 <l 18 60 34 89 

01-51-05-0423 <l 19 9 7 38 

0.L-52-0.':>-04LJ <l 16 18 1.l.. 47 

01-54-05-0423 <l 22 21 13 62 

01-55-05-0423 1 <1 55 21 152 

01-57-05-0423 <l <1 10 13 41 

01-60-10-0l123 <1 28 31 37 88 

01-71-09-0330 <l 55 17 <13 72 

OL-72-09-0330 <l 23 27 42 102 

01-73-08-0331 <l 12 12 <5 27 

01-74-08-0331 <1 36 13 47 88 

01-75-08-0331 <l 83 14 81 63 

Ol-76-09-0402 <1 33 13 <9 49 

OJ.-77-15-0!102 <1 25 59 <6 44 

01.-78-08-0403 <l 49 33 38 78 
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Results of Metals Analysis of San Francisco Bay 
Botlom Setliment 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 

01-91-06-0!•29 <l 29 23 18 49 

01-92-06-0429 <l 21 17 60 25 

01-93-06-0430 <l 39 33 81 28 

l ,.tSample Number = Survey Number - Station Number - Parameter Number - Date.) 

NR = Not Requested. 



TABLE V-8 

Results of Metals Analysi:; of San Francisco Bay 
Area Sh-:.Llfish 

Concentration (mg/kg, wet weight) 
Sa.mole Number Shellfish Type Cadmium ,:::hromium Copper lead 

01-60-08-0423 Soft Clam 0.6 ✓ 0.9 4.8 0.8 

01-71-06-03]0 " II <0.5 <0.5 8.0 <5 

01- 72-06-0330 " " <0.5 <0.5 <0,5 <5 

01-73-05-0331 II II <0.5 <0.5 <0,5 <5 

01-73-11-0331 Olympia Oyster 2.0 I <0.5 68.5 <5 

01-74-05-0331 Soft Clam <0.5 1.5 <0,5 <5 

01-75-05-0331 II " <0.5 1.0 <0,5 <5 

01-76--05-0402 II II <0.5 <0.5 <0,5 <5 

O! - 7 7- .... .?-0402 II ,, <0,5 20.0 v <0.5 <5 

01-78-05-0403 II II <0.5 <0.5 <0.5 <5 

01-78-24-0330 Easter:1 Oyster 2.0 r/ <0.5 30.0 <5 

01-78-22-0330 2acific Oyster 4.5 v' <0.5 45.5 <5 

01-79-ll-0403 Soft Clam -:.0.5 <0.5 <0.5 <5 

01-79-1 1+-0403 Eastern Oyster l{R NR NR NR 

01--79-17-0403 Pacific Oyster <0.5 <0.5 <0.5 <5 

01-90-03-0429 Soft Clam 0.2 0.3 5.9 0.7 

Mercury Zinc 

o. 79 ✓ 35 

<0.1 59 

<0.1 21 

<0.1 20 

<0.1 14 

<0.1 25 

<0,l 30 

<O,l 16 

<O.l 20 

0.1 25 

0.1 608 

0.2 336 

<0.1 14 

<0.1 NR 

<0.1 111 

0.25 j 25 

✓ 

V 

,/ . 

✓ 
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Sample Number Shellfish 

01-91-03-0429 Soft Clam 

01-92-03-0429 II II 

01-93-03-0429 II II 

TABLE v-8 

Results of Metals AnalysiE, of San Francisco Bay 
Area Shellfish 

(continued) 

Concentration (mg/kg, wet weight) 
Type Cadmium Chromium Copper Lead 

0.6 1.0 3.9 4. 2 " 

0.9 0.3 34 V 2.0 .I 

0.3 O.l,. 3.5 1.0 

*Sample Number = Survey Number - Station Number - Par.1meter Number - Date. 

NR = Not Requested. 

Mercury 

0.42 ✓ 

0.25 ✓ 

<0.02 

Zinc 

18 

29 

21 
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TABLE V- 8a :;:, 
r:::o 

r,1 
C: 7;:J 

Concentration of Selected Heavy Metals In Shellfish VlO 
Pl;;.::, 

Wet Weight by Stationa/ -I 
0 

(In mg/~g) z 
r 
-< 

EPA Lab Coll. Sample 
Number Date Descriotion Cadmium Chromium CoeEer Lead Mercurv Zinc. 

16SF042 4/7 /72 /13/Bayvizw 0.21 2 .62 ✓ 5.73 10.53 ti 0.03 18.71 

5SF042 4/7 /72 /19/Burlingame 0.15 0.88 1.20 1.32 o.oi 8.48 

15SF042 4/7 /72 1110 Coyote Pt-N 1.41 0.79 48.19 1. 75 0.15 156.63 

6SF042 4/7 /72 f!ll• Foster City 0.21 0.30 1.38 0.41 0.03 10.47 

7SF042 4/7 /72 {,!19 Oakland Airport 0.13 0.53 1.12 0.42 0.02 9.30 

8SF042 4/7 /72 /120 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 4/7 /72 f/23 Oakland Inner 0.58 0.67 1.21 3.82 j 0.06 35.05 
Harbor 

28SF042 4/8/72 1127 Albany Hills 0. 21 3.64 ✓ 6.60 18. 70 J 0.06 24.53 

36SF042 4/8/72 1129 Pt. Richmond 0.25 0.31 1.94 o. 71 0.09 20.25 

35SF042 4/8/72 1130 Castro Pt. et al. 0.06 0.84 1.25 0.23 0.03 9.11 

29SF042 4/8/72 //31 Tara Hills (L) 0.14 1.70 2.47 1.53 0.04 17.41 <: 
I 

6.65 v' 
,I:--

30SF042 4/8/72 1132 Tara Hills (M) 0.09 4.66 1.84 0.09 14.93 N 

31SF042 t, !8/72 /133 Tara Fills (R) 0.06 3 .99 .I 2.62 2.17 0.05 14.60 



TABLE V- 8a 

Concentration of Se lee ted l-lE~avy 
Wet Weight- by 

(In mg/kg) 

EPA Lab Coll. Sample 
Number. Date Description Cadmium 

33SF042 l./8/72 ,'!41 Stra~,berry Pt-W 0.29 

32SF042 4/8/72 1142 Richardson Bay 0.16 

Control~/ 5/23/72 Johnson Oyster Company 0.33 
Drakes Estero 

a/ EPA, Region IX 

-b_/ Control is sample from Johnson Oyster Company, Drake's Estero. 

Metals In Shellfish 
Statio~/ 

Chromium Copper ____ .........,. ____ L_e_a_d ____ M_e_r_c_u_r ___ y ___ z •; -· ~ 

1.47 4.05 

2.96 ✓ 3.52 

0.10 2.03 

1. 79 

2.92 J 

0.93 

0.06 

0.06 

0.04 

19.32 

18.27 

57.57 

0 
;;o 

zo 
-~ ;;o 
rn :t=­;;o ,., 
:z -I 
> r ;;o 

rn 
C: -0 
(./') 0 
rn ;;o 

-I 
0 
:z 
r 
-< 
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TABLE V-3 -l ;:o 
rriJ:::, 
::::> .,, 

Results of Analysis of Bottom Sediment, Shellfish, 
:z. -f 

San Francisco Bay Area > 
r::v 

and Plankccn Saraples for Chlorinated Insecticides and Polychlorinated Biphenyls rr, 
C: -0 
U') 0 

Polychlorinated Biphenyls (ng/g*) 
1"11 ;;.;J 

-f 
0 

Chlorinated Insecticides (ng/g*) Aroclor Aroclor Aroclor :z 

' Sample Numbe~ SaiTlple Type Chlordane DDD DDE DDT Dieldrin 1248 1254 1260 -< 

01-01-02-0326 Sediment ND l\11) :ND ND t.11) :ND 40 ND 

01-02-02-0326 II ND ND KD ND ND ND 38 ND 

01-03-02-0326 II ND ND ND ND ND ND 18 ND 

OJ-03-03-0329 Plankton ND ND :ND ND ND ND ND t,!1) 

01-04-02-0326 Sediment :t,,l) ND l\l]) ND l\l]) ND 15 1-il) 

Ol-GS-02-0326 II ND ND ND ND :t-.11) ND 17 ND 

Ul-06-02-0326 II ND !Ill) ND J:.ll) ND ND 18 l\l]) 

01-07-02-0326 II ND ND :ND ND 8 ND 48 ND 

01-07-03-0402 Plankton 1',l]) ND ND ND ND ND ND 1111) ~ 
('_) 
I- ' 

01-08-02-0326 Sediment ND t.11) ND ND ND ND 30 ND 
,....,, 
,....,. 
•-- '-""' ~· J 

01-09-02-0326 II t.11) ND ND :tm 3 ND 22 :tID - - -..t_ •• ;; 

t: :"·----
• ..._ I - . 

01-10-02-0326 II ND ND ND 1'11) 3 ND 38 ND-~--" 
;:_1~ . . ... 

01-11-02-0326 II ►-
ND ND ND ND ND ND 25 25 .. <; 

CI i 
~-.:_....) 

01-11-05-0327 Plankton ND ND ND ~1) ND ND ND ND E :~. -.. .... 5 
C°} 

.. 
01-12-02-0326 Sediment ND ND rm ND ND ND 89 :tm -·· ---.... ' .. 
01-13-02-0326 II ~1) ND :tm l\l]) ND :ND 58 1111) ---: 



C) 
;:o 

TABLE v--9 -:z c::; 
-l;;o 
r.,J:> 

Results of Analysis of San Francisco Bay Area Bottom Sediment, Shellfish, ::0 --11 
::z --i 

and Plankton Samples for Chlorinated Insecticides and Polychlorinated Biphenyls > 
' ;;o 

(continued) f"T1 
C: ""C 

Polychlorinated Biphenyls (ng/g*) (./) 0 
l'Ti ;;o 

Chlorinated Insectic::.des (ng/g*) Aroclor Aroc.lor Aroclor --i 
C) 

SamEle Number* Sam:ele Ty:ee Chlordane DDD DDE DDT Dieldrin 1248 1254 1260 :z 

' -< 

01-14-02-0326 Sediment l:lil) :ND ND ND j\ll) ND 69 ND 

01-15-02-0326 II l:111) ND ND ND ND ND 74 t,.ll) 

01-17-02-0326 II ?-11) ND ND ND ND ND 48 ND 

01-18-02-0326 II J\ll) rm l\1]) ND ND 1-ll) 33 ND 

01-21-07-0502 Plankton l:111) i:,11) ND l'l'D ND ND l\ll) ND 

01-23-03-0501 Sediment ND 2 1 ND ND ND 20 ND 

01-30-03-0501 II ND 1 1 2 ND 9 26 18 

01-32-03-0501 II ND 1 1 4 ND 4 11 8 

01-35-03-0501 II l:111) 2 !'il) 3 ND 1-ll) 25 J\1]) 
,~,:-~ 
r 

01-39-03-0501 II ND ND 1-ll) 1 :t-,1]) ND 10 ND ' , 
' ' ~ ~ 

01-43-03-0423 II ND 3 ND ND 1 ND 10 ND 
,- . 
... - - -: 

01-45-03-0423 II ND ND l\1]) 4 l-Jl) J\1]) 8 ND 

01-46-03-0423 II ND 1 j_\jl) ND ND ND 40 ND I 
l . 

( ~-
01-47-03-0423 II ND 1 ND ND ND ND ND l:111) I J 

~ 

' V1 .. 
Ol-L..8-03-0423 II ND 7 ~'D 3 ND l:111) 20 l:111) , .. 

-
01-49-03-0423 II ND ND rm ND ND ND ND ND 

. . 
' ... 



'--' 

TABLE v- 9 
:;o 

,- . 
zo 

Results of Analysis of Shellfish, 
-I :;o 

San Francisco Eay Area Botcom Sediment, iTI :t::, 
::0 ., 

and Plankton Samples for Chlorinated Insecticides and Polychlorinated Biphenyls :z -I 
):::, 

(contin-~wd) r :;,o 
r, 

Polychlorinated Biphenyls (ng/g*) c:: -0 
U'l 0 

Chlorinated Insecticides (ng/g*) Arc cl.or Aroclor Aroclor rr; ;:o 
-I 

Sample Number * Samole Type Chlordane DDD DDE DDT Dieldrin 1248 1254 1260 0 
2 
r .... -< 

01-50-03-0423 Sediment :t-;1) 2 1 2 ND ND 14 ND 

0i.--:.1- J'.")-(.ll,23 II ND :ND ND ND ND ND ND ND 

01-52-03-0423 II :t-l1) ND :ND ND ND ND ND ND 

01-54-03-0423 II ND ND ND l\TJ) 1 ND 12 ND 

01-54-03-0423 Plankton ND ND ND ND ~l) ND ND ND 

01-55-03-0423 Sediment ND 3 1 ND Nl) ND 22 ND 

01-55-03-0425 Plankton ND ND ND ND ND 1-ll) J_\jl) ND 

01-57-03-0423 Sediment ND J\TJ) ND ND l\11) ND 4 ND 

01-60-09-0423 II ND 1 ND 3 ND ~'1) 6 ND 

01-60-07-0423 Soft Cla"n ND 8 3 8 2 ND 36 ND 

01-71-08-0330 Sediment ND :rm ND ND ND ND ND 'ND t-, -, 
c· ~ 

01-71-05-0330 Soft Clam 30 8 4 5 7 ND 85 'ND >-. ..,._, 
~--, .. :'"'"'r1 

01-72-11-0330 Sediment ND ND ND ND 4 ND 9 ND -- -•' . -. .... ' r· - .. 
►• <: J 

01-72-05-0330 Soft Clam ND 3 3 2 3 ND 41 ND . 1· 
~-_ . .c--: 
= -, (j'\I 
~ , 

01-73-07-0331 Sediment ND ND tH) l\1D l\i"D ND 45 !-11) t· .. j .. ") 
L ' ;, 

01-73-10-0331 Olympia Oyster 35 29 24 9 17 170 285 ND (. I .J 

t:._: :r :! 
CJ 

'·-; 

01-73-04-0331 Soft Clam 132 33 16 4 1 200 120 ND . , 
~ ! 
~ . ·~· 
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TABLE v-9 ...... 
zc:::, 
--i ;;o 

Results of Analysis of San Francisco Eay Area Bottom Sediment, Shellfish, rn):::, 
;o ""Tl 

and Plankton Samples for Chlorinated Insec.ticides and Polychlorinated Eiphenyls :z -I 
)::, 

(continued) r- ;;o 
rn 

Polychlorinated Biphenyls (ng/g*) C: "O 
VlO 

Aroclor Aroclor Aroc.lor rn ::o 
-I 

Samole Number* SamEle TyEe Chlordane DDD DDE DDT Dieldrin 1248 1254 1260 0 
:z 
r-
-< 

01-74-07-0331 Sediment ND ND ND l\1) ND 50 50 ND 

Ol-74-04-0131 Sc:::t 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 

0:i.-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 ND f\ll) ND ND ND t,il) ND ND 

01-77-11-0402 Soft Clam 12 4 ND :ND 4 43 43 ND 

01-78-07-0403 Sediment ND ND ~l) ND ND ND 275 :t-Jl) 

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 ~,.TI) 105 ND ~ 

j 

" 
01-79-19-0403 Sediment ND ND :ND ND ND ND 21 21 . 
01-79-10-0403 Soft Clam ND ND ND :t-Jl) ND ND 3 ND <: 

I ,,..,. 
::..· 

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 ,, 

.- . . 
~ ,.. 



TABLE V- 9 

Results of Analysis of San Francisco Ba; Area Bottom Sediment, Shellfish, 
ana Plankcon S<.1.r.:ples for Chlorinaced Inseccjcides and Polychlorinaced Biphenyls 

(continuec,) 
Polychlorinated Biphenyls 

Sample Number* Sample Type Chlordane DDD DDE DDT Dieldrin 

01-90-0l.-0429 Sediment :ND 1 ND 3 ND 

01-90-02-Qi,29 Sof-:: Clam ND 8 2 3 1 

01-91-04-0.l.29 Sediment ND 1 :t,.1) 4 :ND 

01-91-02-0429 Soft Clam ND 13 2 9 1 

Ol-92-04-0429 Sediment ND 2 ND 1 ND 

01-92-02-0429 Soft Clam ND 8 1 3 1 

01-93-04-0430 Sediment ND 1 1 2 ND 

01-93-02-0430 Soft Clam ND 25 3 3 2 

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

ND= None Detected. 

Aroclor 
1248 

ND 

:ND 

ND 

ND 

ND 

ND 

ND 

1';1) 

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

Detection limit= 1 ng/g. 

Aroc.lor 
1254 

35 

20 

13 

4 

13 

17 

33 

36 

(ng/g*) 
Aroclor 

1260 

ND 

ND 

~"D 

:t,."1) 

ND 

~"D 

13 

N:D 

1· ,.. ~ .... 
,- ,,. - .,I . . 
: c:::"~ 
I I .., 
1.-t:,. ... 
i.. co . 

C 
( 
t ., 
a.. ~ r -: 

') 
Ci ,. ..... ,. . ...... , . ,.._~ 

l..) 
;:o 

..... 
:z:c::;; 
-~ ;;o 
rT7 )::: 
::0 "Tl 
z-; 
)::: 
I ;c, 

iT1 
C"";J 
VlO n,;;.:, 

-I 
0 
z 
r 
-< 
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TABLE v--9a ...... 
zv 
-I ;:::, 

of Selected Chlorinated Hydrocarbons 
r,:):::, 

Concentration, in ppb, ;:::, ., 
Studyaf z. -I 

by Station - San Frarcisco Bay )::, 
r-::o 

rn 
c-u 

Chlorinated (/) 0 
n, ;::o 

Hydrocarbon 3 9 10 14 19 20 22 23 27 29 30 31 32 33 41 42 C -; 
I - • O 

z 
' Aroclor -< 

124 2-1254 26. 5 10.5 446.0 23.8 91.0 75.0 64.7 119. 88.0 252.0 25.9 25.4 37.8 39.4 18.0 29.1 4 ·; 
• I j_ ! 

Dielclrin 0.9 2.8 ,J. 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 2.2 1.8 1. 2 tr 

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 2.0 1.9 2.6 2.1 

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 0.9 0.7 1.8 1.3 

PP 'ODD 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 0.9 0.7 1.2 0.6 

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 0.3 1.3 -
Unknown 1.8 2.2 

§.I EPA - Region IX 
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Samele No. 

O.L-01-01-0811 

01-01-02-0812 

01-01-03-0812 

01-01-04-0813 

01-01-05-0813 

01-01-06--0813 

V-50 

TABLE V-l'"l 

RESULTS OF ANALYSIS OF SAN FRANCISCO AREA 
SHELLFISH FOR PETROLEUM HYDROCARBONS 

Petroleum Hydrocarbons, µg/g* 
Shel.lf ish Bed (Station) gas chromatograehi (grav.tmetric) 

ierkeley (25) 18 (17) 

Emeryville (24) 22 (17) 

Pt. Isabel (28) 13 

Pt. Pinole (31.) 29 (20) 

Pt. Pinole (34) 14 (14) 

Rodeo (35) 15 (21) 

,'.Wet weight based on drained meats. 
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VI. WASTE SOURCES 
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VI-2 
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VII. IMPACT OF POLLUTION ON WATER USES 

A. COMMERCIAL SHELLFISH HARVESTING 

The State of California Regional Water Quality Control Hoard has 

designated propagation and harveGting of shellfish a beneficial use to 

1/ be protected in the San Francisco Bay system.- This beneficial use is 

impaired, to a major degree, 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 she] lfisM ng industry was centerc<l 

on San Francisco Bay. Harvests of oysters and clams reached a peak in 

the l890's and then declined sh~rply after 1900. Presenr.ly, this industry 

is non-existent. Water pollution, resulting pri~arily from discharges 

of untreated sewage, has been the most important cause of the elimination 

C/ of shcllf J.sh harvesting from the Bay system.-

If existing water quality constraints are eliminated, the potential 

exists for reestablishment of a major shellfishery in the B~y. Although 

illegal -- owi.ng to the closure of shellfish beds because of bacterial 

contamination, some harvesting of shellfish, by individuals, for food 

presently occurs. A sizeable stanclin~ crop of clamG 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 

potentiul deYel~pn:ent of the cyster and clam fisheries in the bay system 

and the estlm.:..::.?d economic impoct of pollution on the shellfish industry. 
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Oyi::tcr Fishery 

Historx. -- The native western oyster (Ostrea luPida) was present in 

San Francisco nay in prodii_ious quantities before the l890's, and clams 

and mussels were plentiful, too. Extensive beds of the oysters were 

located in shallow areas along the uest side of the South Bay. The extent 

to whkh the shell deposits were built up by the native oysters is re­

flected by the rr.ore than 50 ml 11 ion cubj c yar.ds of shell that have been 

dredged from the hay over the past 30 years; an estimated 75 million cuhic 

yards still remain in the h;iy. 

The native oyster w:1s exploited commercially by simply harvesting 

oysters from the natural beds. No attempt at oyster culture wc1s mau.c. 

The introduction of other co:nmercially important ovstcr spec.tes combined 

\lilh dc-::struction of oyster beds by siltation and pollutio~1 rapidly de­

crer1sed the importance of the native oyster. Since 19145, there has been 

little or no comr.iercfol harvest of t~1e native oyster ln California. V/ 

In 1869, the eastern oyster (C1•a!J[;OSt:rea virg·im:ca) was j_ntroducec.l 

to San Francisco Bay. This oys::er thri\•ed 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 fro111 East-coast locations. 

The spat attac:~ed to shell pieces were set out in suitable beds and allow­

ed to reach market gize. The adult oysters were then harvested by ha1~. 

The first commcrci al beds were located at Sausalito, Point San 

Qu:>ntin, Sheep Island, Oakland Creek, and Alameda Creek. 221 These beds 

were soon abandonc.•cl owing to bacterial con tarnination or adverse physical 

conditions and, by 1875, all beds were located only in the southr--rn portion:: 
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of San Francisco Bay. 
221 

[Historical locations of coITllllercial oyster beds 

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

abandoned because of sew..ir,e and traffic on the bay }J:J The Alvarado beds 

were abandoned because of adverse hydrographic conditions. 

Betwec:n 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. Durinp. the 1890 's the oyster industry of San 

Francisco Bay was the single most valuable fishery i.n California. Reco1.·ds 

c:>f oyster harvests durin~ this peak period are incomplete and conflicting, 

but they do provide an idea of the major oyster production then existing. 

Between the years 1888 nnd 1895 the annual oyster production (whole oysters 

including shells) was estimated to rarip;e fro-:n 9 to 15 l'lillion pounds, with 

l f 
. ,.. r - - ~ • . , . :lf"l I 

,1 va uc o • Juu to , uu tnous.m<1 c10 uars .-- Other records of oyster har-

vests (meats only) indicated that a peak producti.on of 3,060,000 pounds 

of oyster meat, valued at $%7 ,000, uas reached in 1899.IY 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.QI 

About 1900 in the southern end of San Francisco Bay, unknown events 

caused a rndic,/l change that adversely affected the growth rate and 

market condition of oysters grown there. Pollt1tion nlso affected condi­

tions in much of the hay. The c.hoicest oyster growing locations were 

heavily cor,tnminated, yieldjng oysters of poor quality. As a result, the 

oyster j_ndustry was short-lived. lly 1908, oyster production had decreased 

95 percent from reported l:rndings in 1892 )]_/ 
. J 
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Fir,ure VII-1. Historic Commercial Shellfish Bed Locations 
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Attempts were made to ~row eastern oysters in other California 

waters, but met with little success. Shellfish harvests in California 

continued a long decline until 1931, uhen the paciHc oyster (Crassostrea 

gigas) was imported from Japan. Com;nercial beds were successfully estab­

lished in Bodega Lagoon, Tamales Bay, and Drakes Es.tero, small bays on 

the coast a short distance north of San Francisco Bay. Culture of the 

Pacific. oyster was also successful in coastal Humboldt and Morro Bays. 

Pacific oysters were not cultu.ce:.d in San Francisco Bay,: owine to the 

m1ter pollution sti 11 being present. 

The culture of Pacific oysters revived the Californi.1 oyster industry 

and statewide landings steadily increased except during and irnmedi:-i.tely 

after World War II when imports of seed oysters from J apD.11 were stopped. 

At the s~me tim2 the San Fr~ncisc.o Hdy oyster fishery steadily declined 

and is, at present, non-existent. 

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

in 1967 locr1ted 42 shellfish bells containing sizeable standing crops of 

h llf . h 24/ 
S e 1S .- Native oysters were present in half these beds and numerous 

at 11 locations. Five beds contained an abundance of native oysters. No 

recent survey has been made of the distribution and populations of native 

oysters in ..ireas of the bay lyinp, below low tide elevation. 

Eastern and Pacific oysters do not spawn well in the bay system 

because water temperatures arc unfavorable. These oysters are thus 

rarely found except uhc~c artif1cally cultured. 

There nre no exi~tin~ coffimercial oyster beds in the bay system. A 

state allotmc~~, for oyster cultural purposes, of 3,000 acreas in San 
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Pablo llay, was held by an oyster company Jurin:~ the 1960 1 s, but was 

abandoned without development. Oystermen express an interest in devel­

oping an oyster fishery in the bay syster:i if restrictions on harvesting 

arc lifted.GI 

Since 1960 the State Department of Fish and Game has been conducting 

studies of the rack culture of Ec1stern and Pacific oysters in Redwood 

Creek (in southern San Franci.sco Bay). The Lesl i.e Salt Comp:my also 

experimented with oyster cul tun~ in the same area. These studies indi­

cated favora!Jle growth rates can be achieved under present water quality 

conditions. 

All of the bay system is closed to commercial harvesting of shell­

fish for human consumption because of the bacterinl contamination of 

shellfish grouing areas. In addition, the State Department of Health has 

recommended, to local health dcpartMents, the posting of most known shell­

fish beds in order to prevent sport l1arvestin~ of shellfish for human con­

sumption, A number of beds have been po:3tcd. In spj te of these prohibi­

tions and postings, illegal harvesting of shellfish has been observed. 

In most cases, the she] lfi~h t~ken were clams; the extel!t of illegal 

harvesting of native oysters is unknown. The State of California Perart-

r-?ent of Health studi.cs have shown that r:.hcl1 ~ ish from many of the bl':!ds 

are contaminated wlth bacter 1.'.1, .:ind, in ,;;ome cases, with heavy metals and 

pestjcidci:;, to a clcr,ree that poses a health h~znrd to human consmr.ption.-1 51 

Studies, con<lu~ted during 1969 and 1970 by the State Dapartment of 

Health, showed that, ln several lit.lited areas, bacterial concentrations 

in waters ovcrlvin11 she] 1 fi!::h beus met :1pplicablc limits for "Approved" 
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or "Conditionally Approved" shellfish harvestlng areas .• 
25

,~./ In most 

cas~s, 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 

cuaranteeing the continued safety of shellfish harvesting, even if 

acceptable water quality existed over the beds. Thus, lmprovernent in 

both uater quality conditions and waste disposal practices will be needed 

before acceptable conditions will exist for approval of any shellfish 

harvestine areas. 

Potential Development -- In vieu of the physical conditi.ons of the 

bay system and of the capability for hi.ih oyster production that has been 

demonstrated in the past. it is possihle th::it ,c111 cy':tc!" fi:her:,• of c:~ccr, 

tional propClrtions could ue developccl using rack cultnre techniques. 

About 175,000 acres of the bay system are potential oyster grounds, based 

l • l d. j 26/ on p 1ys1.ca. co11 1.t .ens.- In the past about 3,000 to 1,, 000 acres of 

oyster beds were comn1crcic.lly maintained. Thus, development of at least 

4,000 acres of oyster beds in the bay system would appear to be readily 

achievable. 

Duri.ng the 1890 1s. oyster production wa~ in the range of 2,500 to 

26/ 5,000 pounds of oysters per acre per year.- This corresponds to an 

oyster meat production of 400 to 750 pounds per acre. From 1958 to 1967 

oyster meat productj on in Cal:f.fornia avcrngcd .::ibout one million pounds 

annually. If it is a;,sumed that this harvest uas taken from the 4,400 

acres of registcr('d shellfish areas, the c1vea...:-cl~c oyster meat production 

was about 230 pounds per acre. Thi': compares Zavorably uith a California 
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Department of Fish and Game estimate of yields of 150 to 300 pounds per 

27/ 
acre for culture of Pacific oysters.- The oysters harvested in the 

1890 1s were eastern oysters, while recent harvests in California were 

primarily Pacific oysters. 

A yield of 250 pounds of oyster ~eat per acre, from ~,000 acres, 

would produce an annual harvest of about J. million pounds of oyster r.ieat. 

Thus San Francisco Bay has the potential to match or exceed the oyster 

production of all other Californ:i.a growing aTeas combined. 

The oyster production figures just mentioned arc bai::ccl on bottom 

culture methods historically used in. San Fr.1ncisco Day. i·1od~rn rack 

culture methods hold the promise of even greater product.ion levels. State 

Department of Fish and Gai,1e biologists have estimated that it would be 

possible to produce, using rack culture for c.1hout 80 percent of the pro­

duction, 2
81 a total of about 13 millions pounds of oyster meat annually 

from the bny 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 Fishery 

History The early shellfish fauna of the Bay system was extensive., 

but few species were of commercial importance. The most common edible 

species ,-1as the bent-nose cl am (f!aooma naouta) . Large quantities of 

these clams were probably clur, from the Soutl-i Bay for the market prior 

to 1876.~/ 

The soft-shelled clam was accidentally introduced in oyster shipments 

about 1870. It soon displaced some native species and became widely dis­

tributed. l t is an excellent food clilfli aml formed the bulk of the San 



DRAFT REPORT 
OR INTERNAL USE ONLY VII-8 

Francisco clam trade. The mud flat~ of San Pablo Bay and the southern 

portions of S.1n Francisco Bay were parti.cularly favorable locations. 

Harvests of clams from the bay systen exhibited the same rise and 

foll as did oyster fishery. Between 1880 and 1900 clora production ranged 

bct~,een one and three million poun<ls annually, the hi.ghest production 

23/ 
recorded.- After 1900 clam production dccre~~ed sharply. Pollution 

and excessive digging contributed to this decline. netwcen 1.916 and 1935 

the mmual commercial harvcs t range cl from 100 to 300 thousand poua<ls. 

The pro<luct lon cont lnued to decllnc after 1935 and, after 19l19, uas 

essentially zero. 

Present Status -- A survey of the inter.tirfo.l ~one of the Hay system 

in 1967 located 42 definable shellfish beds ccntainlng sizeable stJndinc 

2'½/ 
crops of clams.- [Bed locations and cl2.;n por,ulations observed iu 1967 

are su11uTiarizcd in Table Vll-1. Berl locc:lions arc shown in Fi9::ure V-3.] 

[n addition to the 42 bccls, clains were found Gcattercc.1 throur,hout MOS t 

of the intercidal zone. Sizeable clam populations are also believed to 

exist in areas belmr lo•.11 tldc elevation, although no recent surveys of 

these areas have been made. 

A total of 19 of the 42 beds identified ~1 1967 were re-surveycJ in -.--

early 1972 in -:.1der to evaluate possible changes in the size and number 

of clams present [Appendix C]. Fifteen of the 19 becls \lere found to have -
::ignific~mtly smaller total weights of clnms than in 1967. Shellfish beds 

surveyed and a~sociatecl changes in clan• populations have been summari,:c-!d 

[Appendix C, Table C-3]. The beds that m?re rc-gurveycd were the lnrccr 
. 

beds wi.th the some potential for commercial or sport E:hellfishin~. Sm.:111 



Bed :lrea 
•;o Location (l ,000 ft2) 

Candlestick Point 0 5 

2 ea;v;ew Park, northeast of 0.2 

3 r-•yvJ,!. Pdrk 19.0 

4 Bays tore, to the east oi 1.5 

5 V1s1ta:ion 1a1lcy, to the east of 15.5 

b er,sbane, to the east of 5.4 

7 O;stcr Point 0.6 

8 Point ~an Bruno, South Side 17 .9 

9 Buri 1111ar11e 250 0 

iO CO}Ote Po;r,t, north of 102.6 

11 Coyote Point, SOJth of 78.0 

i2 San Mateo Creel. i.0 

13 ~!est end of San Mateo Br;dge 1.2 

14 Fo~ter City 799.0 

15 Redwooi: City 18 0 

TA6LC ',1ii-i 
SUMV.ARY OF SHELLFIS~ BED C ➔ARACTERiSTICS 

Shellfish Populations__ Present Potential 
Cl ams Oys·,!_rs~-------u~~~c_s ______ --''"-'-'-'------'--'--'-'----' US'?S Limiting Factors 
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B12a 
r,o,. Locat i o:i 

16 Du;;it-arton Bridge, 

p Gu .1b _ - Lcr, Br1c!<1',!, 

18 San LeJ:icro ~arina 

19 Oakland i,;rport 

20 San Leandro Bay 

west end of 

east side of 

Area 
{11000 ft2) 

1. 9 

7.2 

41.4 

84.0 

100.8 

21 /,Ja.-eda lslanrl, south,1est corner 7 .2 

22 nla:r{!dJ llemonal State Beach 17.4 

23 Qa,cland Inr.er Harbor, foot of 
Alice Street 

2~ E.:ery,ilie, foo, of ~shuy Ave. 

25 Berkeley, foot of Bancroft ~ay 

26 Eerleiey, foot of Univers,ty Ave. 

27 Albany Hi 11 

2::S Point Isabel, north of 

29 Point Ricr:r~nd 

39.0 

l 6 

22.8 

0.8 

3,780.0 

l. l 

90.0 

iASLE VII-·1 (COIHihUCD) 
SI.JM'li,RY OF ShELLFISrl Bi::D ChARi.CTERISTICS 
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fid ~~ 
No Locaticn (1,000 ft 2) 

30 Castro Point, Moiate Point, 
?o;nt Orien:, & Po1nt San Pablo 128.4 

Ji Po;r.t Pinole, north side 

32 Tara I-ills 

unknown 

48.0 

33 Cet:;een Tara Hills & ?mole fleas 61.5 

60.0 

35 Rodeo 5.0 

35 Ga 11 mas CrE'e::, south of 2.3 

37 i-rea be,t1:ee:i Gail mas c~eek & 
Kat R,ck 1.1 

3~ cat Ro:~ Area 2.0 

39 San !<afaei Bay 25.0 

40 San Q~er.~:n 9 6 

41 Stra,::ierry Po·, nt, 11est s 1de of 28 8 

~2 R: cnardson Ba,-, no.th e:id of 
Hi!jnway iOi bridge 12.0 

(Old 

TABLE ViI-1 (co:.rn.uED) 
SUMMARY OF SHELLFISII EEO C!!:I.RACfERISTICS 

'.:>t-el1fish Population;_::_ 
Clams Oys ..Ers 
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, 
beds as well as ~beds located near sewai~QlJJf_::tVs J-Iere not re-surveyed" 

The Point SJn Bruno Bed was also not surveyed for this bed has been 

essentially completely dcstroyeci by landfill. As measured by changes in 

the standing crop of legal harvest size clams, tbe total r.lam resource, 

in the 19 beds evaluatE·d, decreased by about l+2 percent. With the loss 

of the Point San Bruno Bed, it is proha.hle that: the clmn resource in 

San Francisco Bay has been d~pleted by ahout h,11f in the past five ye,irs. 

Present use of the cl~m1 fishery is primarilv for fish bait rTAhle 

VII-1], althou~1 some sport shellflshinc tdkes place. As previously 

discussed in tlie section on oyst~rs, such harvc.:stlng of clams for human 

consuinption is illegal for it poses a hcnlth ha7.ard to the consu,,1e.r. 

Poten_tia.l Dcve1.o;,ment -- Should public hcnlth restrictions be. lifted, 

the present clam fishery ic; not considc-rccl ailC'quate to support any sicni-

f.icant commercl.:i.l harvesting for human consunptlon. Substanti.11 h,.\bit..1t 

improvement would be rcqui red to 1:iointdin .1 COM.!11ercially harvestaiJl.e clmr, 

population. The cost of such i111provernents could likely me.ke commercial 

developnent 1meconomical. 

Based nn the 1967 survey arc the estir:iates that the clnm fishery 

could s1,;pport mc,re than 400,000 man-days of spoL·t shcllf .i.shing} 41 The 

1972 re-survey indicates that .:he present clam fishery uould suppc:rt 

only about half this much sport fishing [Appendj :: C, Tnble C-3]. This 

sport fishin[_; would include the taking of clams for both fish bait and 

human consumption. The pri.mury rea5on presc:nt.ly limit:in~! full use of 

the clam resource ls bacterial contaminaticri ~r growing areaJ. Several 

bc-ds could potentially support :-: com"lcrcic!l ;::..:.c;h ba:i t operation. 241 
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Reductions in clam populations are caused by discharger. of municipal 

and industrial wastes in close proximity to shellfish heels and by destruc­

tion of habitat by landfill, dredging, and spoil disposal practices. 

Control of t!1csc vad al:J.cc;, in order to minjmize their impact on the clam 

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

Economic Impacts 

Commercial shellfish harvesting from the S,m Francisco Ray system 

has been E':li.ninatecl by pollution. as a beneficial use of the waters. The 

major shellfishing i.ndustry existing prior_ to 1900 has been elimin:-tted as 

a ingredient: of the regic,nal economy. Since 1930 a major increase has 

occurred in the oyster fishery at other California locations, thus indi­

cating the probability that the S:i.n Francisco oyster industry'would have 

thrived economically if ~ater quality constraintD liad been removed. 

Elimination of nn inclustry ~eneratinp; ,1 million dollars annually in 

1900 undouutc<lly created a rr.ajor impact cm the San Francisco area economy. 

It is impossible to estimate th~ total economic e(fcct the loss of this 

fishery has produced durinr, the last 70 year~. Two possible approaches 

can be takE•n, however, to estir,iate th<:: current economic impact. Owing to 

the f dCt that the growth of the shell fish industry ln other are:lS of 

California was ptimarily the result of .i shift in cor,mcrcial bed~ from 

San Francisco Bay to these areas as bay beds became pol luted, the value 

of the out-statn fishery could be considered one measure of the value of 

the lost fishc>ry, A second estimate c;in bc> obtained from the value of 

the potential production discussed previously. 

Statlstics on C.:ilifornia oyster harvest .:ire avai 1.ible for s'!'veral 
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20/ 
years, bct\.leen 1892 anci 1922, and for every year thereafter [Table VII-2} .-

Since the year 1939, the statisitics are also available, categorized by 

f • h' i '-9 / 1s 1ng reg on.- The San Francisco fishing region includes the bay 

r,yotem and the coastal waters from Point Ar.ena to Pigeon Point including 

TomalC's Bay, Bodega Bay, Bolina.s Lagoon, anrl Drakes Estero. Prior to 

1939 essentiaily all of the California oyr,ter harvest came from San Fran­

cisco Bay. In recent years, all of the oyster harvest reported for the 

San Francisco fishing region came from coastal waters other than San 

Francisco Bay. 

By subti:acting the value of the oyster harvest in the San Francisco 

region from the total California h:irvest [Table VII-2}, one c:i.n determine 

the valu~ of the oysler h;-1rvest from all other California regions. For 

t.:1.e period .l.~.'.>8 to lY67 the total value of th,.,. h:>rvf'c:;t ft"nm oth~,· ,.egi<1n5 

was $2,050,000, an annual average of $205,000. 

The California fishery does not produce an oyster supply adequate to 

meet the CalifornJa deffiand for oysters. Therefore supplies are ~hipped 

in fro111 out-of-s tatc. If water quality conotr3j_nts c1re removed, San 

Francisco Bay has the potential to produce l'iore oysters than the existing 

California fishery. An annual value of $205,000 for the lost fishery is 

considered a co.1c:;erv.:1t.i.'\'e est.i.mate, ctS a la:cge~· oyster production would 

probably have occurred to meet local demands if restrictions on harvesting 

were to be re:no11cd. 

As cli~cus~::.d pre•.'iously, e!'iti.nates of the oyster production potential 

of the San Francisco Bay sys tc1n range from 1 to 13 million pounds of 

oyster m2at3 am1u~lly. At a dockside price of $0.40 per pound this pro­

duction \1ould !u1ve an :1nnu;1l value of $400t000~ $5,200,000. The large 
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Table VII-2 Summary of Oyster Harvest Statistic.s 

Total Oyster Harvest Value Unit Price 
(1,000 Eounds of mc_at~ ($12000) ($/lb) 

San S.111 San 
Year California Francisco* California Franci.i:;co California Francisco 

L892 1,316 
L895 1,11+5 
1899 3,060 867 0.28 
1904 1,1+06 536 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 2lt o. 4 3 

1926 61 26 0.43 
1927 55 2l. 0.113 
1928 77 32 0.43 
1929 53 27 0,50 
1930 78 32 0.42 

1931 2li5 76 0.32 
1932 59 19 0.33 
1933 86 29 0.33 
1934 101 43 0. L13 
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 2L10 48 42 0,19 0.18 
1942 85 50 29 17 0.34 0.34 
19Li3 117 57 38 19 0.33 0.33 
1944 90 35 48 24 o. 53 0.69 
1945 48 19 28 17 0.59 0.90 

19lf6 22 12 19 14 0.80 1.17 
1947 24 19 26 22 1.05 1.16 
1948 66 48 63 53 o. 95 1.10 
J.<)49 35 20 26 18 o. 76 0.90 
1950 39 32 36 35 o. 9'1 1.09 
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Table VII-2. Summary of Oyster Harvest Statistics 

Total Oyster Harvest Value UnH Price 
(1,000 Eounds of meat) ($1,000) ($/lb) 

San San San 
Year California Francisco * California Franc1sco California Francisco 

1951 43 41 46 53 1.06 1. 29 
1952 45 39 47 46 1.04 1.18 
1953 38 3l1 44 43 1.18 1.26 
1954 74 36 54 47 o.73 1.30 
1955 218 42 89 56 0.40 1.33 

1956 756 59 J78 75 0.23 1.27 
1957 1,359 64 287 41 0.21 0.64 
1958 1,159 75 242 5l1 0.21 o. 72 
1959 1,653 54 309 42 0.19 0.78 
1960 1,283 32 289 311 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 
J 96'1 1 ~ 16() ?.13 2,5lt 47 0.19 a.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 Fii:;ld.ng Region including the San Franriscu Bay System 
and coast.11 waters from Point Arena to Pigeon Point. 
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supply associated ,,d th the upper 1 imi t of potential production would 

probably result in reduced prices, making an upper limj_t 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 b;;.y. The value of \:he potential commercial bait 

industry is unknown, but is probably s:nall. It is probable that water 

quality constraints arc the primary eleinents preventini; the dcveloprae 1 1t 

of at least one-third of potential recre3tional shellfishinp based on the 

existing clam fisherv. As previously discu&sed, the potential rccreat.i.on.11 

shellfishery h.1s decren•~ed from a v::tlue of about 400,000 nan-day8 in 1967 

to about 200,000 man-d.1y1:~ in 1972. At a v;c1lue of two dollars per man-dny 

this dct:rcar.:e rcpr.cnents an economic lo~s of .ibout $/100,000 over a five-

day pt::r:.i.ou. The~ port1.on of r.his ioss t:h.:ir. can be r1ttributect to watC'r 

pollution is unknown, but it is bel:!.cvctl to be substantial. Pollution 

also prevents the use of much of the rena!niog potential clam resource, 

valued on the s~nc basis dt $400,000. 

Various studies have shown th.'.lt the- economic impact of the shellfish 

jndustry on the rc5i.onal econoTT1y is about four times the dockside value 

"Of 
of shellfish products . .:?..... With this multiplier, the total economic impAct 

uf pollution on the e.conomy of the San Frati..~ sco area, as the result of 

the loss of the oyster finhery, is in the range of $820,000 to $10,400,000. 

This estimate considers only the mulU pl~ cc:! ccononi.c effect of the 

harvested oysttrs. An add:i.tion.:;l ccono~i1lc in1p:ict would be produccri by 

the importation of seed oysters to supply cultural requirements. That 

economic ef f ecL is unkno~n. Further·, an addi tion:11 but unknmm economic 

impact is also produced by the loss of the clnm fishery. 



DRAH REPORT 
JR INrERN~L USE ONLY 

VII-18 

San Francisco Bay has the pot·:ntial to produce a shellfish supply 

adequate to meet locnl needs and create a surplus that coul<l be marketed 

i.n interstate commerce. Pollution of the ba:z pr_~¥-~1l!=...~-~l1~~ rca_gz~tio_n 

of this potcnti~l. 

Large-scale commercial production of oysters in San Francisco Bay 

would require culture of either Eastern or Paci fie oysters. Such cul-

tural practices would require the interstate importation of large numbers 

of seed oysters. Pollution of San Franci.sco Bay prevc,mts the practice of 

oyster culture and, thus, prevents the market of seed oysters in inter-

state commerce to provide the basis for oys tt~r produ,:tion. 

San iirandsco n.ly has been richly e11eiowP.ct t:itl'!. tish Hte. The fishes 

of San Francisco Bay can b~ di vie.led il'lto si.x categories: 1) school fog, 

pelagic, bait, and for.,ge fishes; 2) flatfishes; 3) bottom fishes; 

4) sharks, skates, and ray3; 5) croakers; and 6) :madromous fishes. The 

rr.ost vnluc1ble (both commercial and sport fishinr;) grouri of fishes in 

San Francisco Bay arc the anadromous fishes; the cai:egory includes such 

fishes as the f;triped bass .::md chinook s.:-,lmon. The b.:i.it and forage 

fi:,hes, such as smelt und \lhitf!bait, arc extremely i,~1portant dS food for. 

other fishes. Some species of whitebait inhabit the b.:iy throughout the 

y::ar; thus, wilter quality in the bay would :1ff!a!CL thel'll more than fish 

that occupy the bay only a portion of the yeA::. During the period from 

1916-1958, the comn:crcfol harvest of whitcbai t ran~ed from a high of 

161,797 lb in 1916 to a low of 3,l187 lb in 194J. The opinion has been 

expressed that the polluted conJition of SoDth Bay is pro~ably ~mong the 



DR,\FT RrPORT 
OR :NTERNAL USE ONLY 

VIl-19 

chief rcc1sons these fish have not been seen in the same numbers as in 

20/ 
f ormcr ye,=i.rs .-

Fish kills have occurred annually in San Francisco Bay, particularly 

in the Suisun Bay :md Carquincz Strait arcn.. These kills generally occur 

during the spring and sum1l'er in the vicinity of municipal waste treat:rent 

plants and industr.ial w.~ste di'3charr,es and involve thous:=mds of fish 

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

unl~nown ca\Jsen; however I of those from knmm causes, about 20 percent (1-l,,ll ~) 

resulted from lot-• dissolve:d oxygen, 7 percent from se•.v,"lfle, 9 percent from 

an indmn:r:i c1l poll11tant and the remainder (8 percent) from other c.:1uscs. 

Most of these kills were invesci~ated by the Callforni~ Depart~ent of FiHh 

..... 
dllU udl,lf:! • 

Food supply can also limit ff 5h popul &t.i.onG. The oposs,Lr-i shrim1~ is 

the 1::ost important i:;ourcc of food of a number of fishes at some st:ige 

durin& the1r 1:i fe iu Sc!n Francir,;co Bay. This crul;;tacenn requirc-s 7-S 1r.g/ 1 

of dissolved o~:ygen
1Y and wnt2r tem~erntures hc:lcw 22.3°c. 221 

The eutro-

phiciiLion of Suisun Day and He':ltcrn Delta \J-:;,tcr:; that is projected is 

c.l 1 d I • 1 .J 1 • 20 / f cxpecte to ea to a c isso vcu o:<ygcn c epress1t•n .- I the O>.")'~en con-

centrati.on dro1,s below 6 mg/1, the anc.ch·orn.:.us f:ish populatiNt, includin~ 

t • l b ' i 1 d A • I l • l d 1 • 201 :;; r .1.pu ;;.ss, r~ ng sa mon, an mer-1.can s 1at , 1s expec tee to ec~inc .-

Water temperaturcn in that area dppr0Dci1cd the critical temperature 

for opossum i::l,n.mp. When uater temperatures exceed 22. 2°C, opo:,;sum 

shrimp populations in the Sacramento-San Joaquin estu.,ry generally 

dccrcase).Q_/ 
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C. RECREATION 

Waters of the San Francisco Bay system arc heavUy employed for 

non-contact recreation including boatiui;, r.ailing, nnd fir,hlnr,. Some 

nreas of the bay also support cont3ct rccrcatio~ includinR swin~ins and 

water skiinr,. Prior to the late 1960's when wldcspread iriprovemcnts in 

disinfection of waste effluents were made, bacteria] contm'l'lination made 

most of the bay system unsafe for water contact recreation. In the 

vicinity of waste dischar~~s bacterial c0nccntrations posed a serious 

health haz.:?.rd. 

As a result of the improved llisit1fcction practic(~s. 11ost c,f the bay 

~ystem has water quallty acccptahle for water contact recreation durin8 

dry weather pcrfods. Applic,<tble ,:rater quality cri.tcda arE' rnet n•ost of 

the time at the Al:...Metla, Co•,ote PoJ nr, and Point !~olntn beacl--ie~ a'1d part 

of ti1e time .:i.t the San Fr.::ncisc.o Ar1uatic P<1rl{ a?Jd l•:arin.1 benches .- 1 

T>urini ,:ct W<!?.ther, however, combir.c.,J ne,-~cr overflow; :md sewage trC'.1.tr.1ent 

plant bypassin~ caused by excessive infiltr~Llcn produce h~cterial con-

tamination of recrc3tion areas. Occasion~l m~lfunctinning of disinfcctio11 

equipri1Lnt .:it l!a:.te sources Ltlso contribute~ to bncterial contamination. In 

many areas bacter:ial levels ..1,:-e high enough to pose a health hazard to 

recreational shcllfishing althou~h such shcllfishing continues. 

Thus, impairnent of recreati onai user.; or the bn.y system hm; been 

substantially reuuced in the lnst decade. H.oi,·eve-r, impairment of such 

user.; continues and will continue until cornh:f.n,-:d sewer overflows anu 

trc3tment plant bypasse.:i are controlled, adequate conb-cls arP ins tallecl 

to ensurn cont~n~o~~ disinfect~on of waste effluents, .:ind cntil waste 

d!~ch~rBe poi~Lh ore relocated to offshore locations remote fro~ hcRches 

and recreationul arc~s. 
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VIII-l. 

VIII. STATUS OF POLLUTIQ~,, ABATEHENT 

All sources of mun:!.dpal and industrial wastes discharged to the 

San Francisco Bay system are subject to regulation by the California 

water pollution control program. This prograr:: is under the jurisdicti..on 

of the State Water Resources Control Board and nine regional boards. The 

majority of lhc San Francisco Bay system is under the jurisdicalion of 

the San rrancisco Bay Regional Water Quality Control Borird headquartered 

in Oakland. Haste sources in the Delta area are rerulated by thP Central 

Valley Regional Water Quality Control l3oar<l with headquarters in Sr.:cr.-:rnento. 

Al 1. waste disrhargers .::.re requirC!d to iL;1ve a di~charge permit from 

the apnropriate regional board. These perm.its r.p~dfy cff luent liii1ita-

mentatlon schedule. 'fhc K.iS te dischar~c re']u i.rcmencs ere designed to be 

compatible with and to supplement the Federal-State water quality stu.1dar,· 

[t.ppcndi:c Al establ:ishcd in r1ccordc1ncc with the Fl!Jcr.:i.l \foter Pollution 

Control Act, as D~ende<l. 

Three types of actions are taken by the regional boards to secure 

abatement o( pollution. The first step is the i8su.mce of !"esolutions. 

Ce11cr,.il polic:y, waste di~chnrr,e requirement.s, and c01rpli::mce !.ir,1e sc!· dnlc.:; 

are all issued by resolutj0n, Individual discharcers are required to 

report periodically to the rc~lonal boards on their status of compliance 

with applicable resolutions and to submit self-r,,oni.coring tla.ta on their 

waste disc.harga and affected receiving ,,,aters. The boards then review 

the reports and self-monitoring data to assc5R the status of compliance 

with applicable requirements. 
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In cases where a discharr.;er is found to be in non-compl in.nee lJith 

either waste dl~charge requirements nr compliance time schedules, the 

rep.,ion.tl board may issue a Cease and Desist Order which specifies cor-

rective actions to be t:=tken i.nclu<ling a time schedule for compliance. 

The Cease and Desist Order is the first step in the State's cnforcerocnt 

action. 

If a waste dischar~cr does not co~ply ~ith the requirements of a 

Cense and Desi 5 t Order, the regional board may then refer the cm~e to the 

appropriate legal authority for court actj on, the r.;econd and final state 

enforcement action. The state'c: timetable for completing abatement actionc; 

for all waste sources was set forth in the implementation plan developed 

as a part of the FcJe~al-State water quality standards rAppendix H, 

'i'c1ule ii-1]. 

Althour,h the se] f-moni taring prog.r1'm, surple:nented in some cnscs by 

independent State samplingt may adequately assess compliance with waste 

discharge requir~Ments, th~ pro~ra~ in the pnst h~~ not required as com-

plete a monitorinc rror,ram AS possible in order to aqscs3 ovcrvll adequacy 

of treatment taciliti~s. In many cases, significant sourceD of pollution 

or wa~;te quality parameters were not i11cluclcd ir1 self-monitoring data and 

ade(Junte dcfin; . .-i.on of ab.:iteJT'cnt needs m.1s virtuclJ.y i1;1posstblc. Ptcscntly, 

the self-monitoring requirer:1ents are bein,:: revjs0d and it js anticipated 

that all sir,nif I c.1nt par:m1cters wtll be included in the revised requirements. 

All m,1 jor diGcharp.ers to San Francisco B.iy are uncler resolutions 

issued by the appropri.1.te region.:11 boards. In c1lr1ost nll cases, resolutHmR 

have been or arc presently beinR revised to reflect new State policies 
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which include the uater quality standards and the interim water quality 

management plans. Further re"is:f.ons of the waste discharge requit:emcnts 

lvill probably be needed as the sub-regional water quality management plans 

are fin~lized. Revision of industrial waste dischArge requirements will 

also be needed to m~et Refuse Act permit requirc>m:mts. 

The Snn Francisco Bay Regional Water Quality Control Board summarized 

pollution abatement actions taken by the Board and resulting accomplish­

ments in an :ti1formal report to EPA submlttcd on August 31, 1972. Pertinent 

excerpts follou: 

11 
•• Forty Three (43) per cent of the volu~e of ~unicipal waste 

discharged to the Bay syi:item now receives sccond.'.lry treat7nent 
while the re::nainin:; fift:·-seven (57) per cent uhich nm, 
recei vcs pri.mnry tr1?at111cnt wil~ rcc~ivP- seconc!.:!ry tre.:-.tment 
or better '1he,1 the suhrep,ion:=il uasta\1ater manngeill Ht progrm:is 
now beJ.nr, impJ{'tPcnted are complete. 

",. All industries ,,1jth the excC'ption of Alameda Naval Air Si:ation 
and Hunters Poi.nt Naval Shi.pya:rd provide treatmrnt prior to 
discharge to the B.:ty Systern. Nany of these induc;tries provide 
a degree of treatm::mt cqui":Jlent to secondary rmd the Reg-ional. 
Boards ho.s initiated hear ~ngs on the est.:1bHsh,nent of secondary 
level treatment for all major industrial wr.r,te dischnrgeri:; ln 
the Region, 

" .. A total of one hunr:lrec! tw~nty-two (122) ce.:1se :md desist orders 
have been issued for violation of waste discharbe require~cnts, 
nineteen (19) to industrles, scvel"lty-njnc (79) to cor.;,:-:unil:ic!'l 
and twenty-four (24) to other typE!S of trnste dischargers. 
Sil,ty (60) orders have br-cn issued subs~quent to j;mu.iry 1, 1970. 

" .. Fourteen {1'1) cle,:nu1, :md abatement orcJcrD have been lr;sued to 
persons depositing w&&te that caused pollution or nuisance. 

11 
•• United St:ttt'n Navy (USS Mirlw:iy) mid Phi.lli.ps Petroleu111 Company 

have Leen cited ro the State Attorney ~~nC'ral for ~ausing oil 
to be deposited in \v;:Jters Gf the Str.te. 

II Six (6) waste dischargers were refe~re~ to the county district 
attorneys prtor to 1970 all resulti.1~r. in correction of viola­
tions. Twelve (12) wnste discharcPrs ~=vc been referred to 
the State Attorney General for action ~i~ce January 1, 1970; 
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four of these casc 0 have resulted in decisions supportive of 
the StatP., corrcct"ive :.irtion •,ms takc>n by four <lischnrgers 
prior to court action and four cnscs c1re now in process of 
litlr,ation or a.uniting trial datee. 

11 
•• Adoption of rC'qnire\'llents which provide for the i:nplcrr-entat.i.on 

of subregional studiec;; by inc]udillg cmr.pJL'lnct> Ume schedules 
consii:;tent uith timinp; of the subregional facilities. These 
actions incluJc interim r~qutre~cnts providing improvement in 
treat~enc durlnR the interlr:1 period, require source control of 
conservnti ve toxic,mts an<l r:1lni Mization of infiltration. 11 

The present status of complb.ncc with applicable resolutions ancl 

order& for all major m:iste dischnrgers and resulting actionc:; hy the State 

and/or Fc<leral govcr'lment for cases i.n non-comp l.iance are summar:i :i:ed in 

tabular form in Appendi:i: H [Munlcip.11 sources, Table H-2: Indu::.tri al 

sourcc3, Ta:)le H-3; Federal fac:i.11 ti.es, Table !I-~]. 

Rcv:iew of t:ia State enforce111cnt actions .:ind the st.c1tus of nbatc·,·,ent 

;_a~J....:<> l.11cl..i.u,t(;S uue oLviou':> LretHi. Hany W:J.!HC sourc~~ i.n the p:1s t helve 
~-= 

delayed construction ot neccs&ary trePt~cnt facilttics. This is indicated 

by the nu~erous revis~ons of time schedules inclu<lc<l in State reGolutions. 
---~---·_x..aai.:c.""1:iii.. __ _ 

Hecently major pro1~rec;s has been made in r~omc inst,mces, howt-v~r, progress 

is still lacking in other cases. 

As shO\m in Table VIII-1, about per~ent of ch~ Maior waste sources 

listed in Table H-2, H-3, nnd H-4 nre presently not in compliance with 

State waste llfocharge rcqt•irci'i1,a1ts. l'able VIlI-:2 sul"unarizes the St.:ite 

enforcement ~~tions initiated to bring these sources into compliance with 

applicable requirements. 

No enforcement m:?asurcs ,1t:ninst pollutio:i. of lntcrstate or n.:ivigaLl~ 

waters have been taken by EPA i.n the Bay arL'L\ pursu:mt to the provlsi.ons 

of the Fccler:il Hater Pollution Control Act. During 1971, howev!::!r, settle-

mcnts were achieved, in coop1,,:.r:1tion with the State, t1ith too industrL1l 
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dischargers in an effort to ab.:,.te pollution or ach:eve compliance uith 

St.:.1tc discharge requirements. The oischnrgcrs were Herek Chemical in 

South San Francisco and United Stites Steel in Pitt3burg. In July 1972, 

.1 conuni.trnent letter w~s obtained from Fiberboard Corp. in Antioch. 

The U.S. Attorney'~ offjce has taken a~tion to prosecute several 

Refuse Act violations. Ber,foninc fo the F .. 11 of 1970, infornatj_on w.:is 

received by the U.S. Attorney's offiLe from private citizens concerning 

alleged induGtrial pollution of Sdn Francisco Bay. These cases were 

referred to EPA for investigation. Seve~al ind~strics involved were 

subject to Cease and Desist Orders issued by the State Water Quality 

C1)ntrol Board estahliGhing dates for compJ.f.;mce, and installation of 

impt'ovcd f ac:i l.i tes . 

gacion for nlleBed water pollution by industrJal waste or unauthorized 

filling of navlB~ble waters. The U.S. Army Corps of Engineats hes issued 

warnings and demands to corrc::t unaut!10ri:md fill_ oper~tions. The com-· 

panics involved are correcting the situ~tlon nnt.1 the U.S. Attorney 

expects the Army to refer only tuo cases for inju11:.:cive relief. All fill 

occurrence~, except one, were referred by priv~te citizens and turned 

over to the Co-ps for invegtig~tion. 

As can be Sel~ll hy the above st~tus report, much can be done to 

improve on the Federal-State program to achieil'e dfachareer compli;mce. 

A review of the l ar.gc r....:1,~ber of dischargers ~ dl i. not in compliance, 

:fnclicat<.~s the need for a more agressivc-. ab::lte\11ent progran1. 

n 
The state is stren~Vilr:-ni ng their progrc:.r., nnd ¢ developi 1i;"?; require-

ments coPsistent with intcrio ueter quality ~anagcrucnt plans and water 
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quality standards. In addj tlon to cstabl ishment of discharge requirements, 

strict but practicable time schl·cluks must be rlevPlopec'I. These schedules, 

which should be both Federally and State enforceable, should lead to com--~-- • 

pliance with u.·u.er quality stanilardc; in the shortec;t possible time. Where 

lone range goal!; .1.re too f:ir off and imr.1ediate improvl!ments are necessary, 

intcd.m requirem•ntr. ancl tir.1e schedules must he est:1blished. 
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WATER QU/\LITY CRlTERIA (OB.JECTl VES) 
APPLICABLE TO TllE TIDAL WATERS:'pF 

THE SAN FRANCISCO BAY SYSTEM 

A. WATER QUALITY OilJI:CTIVES APPLICABLE TO ALL TID/\L WATERS 

Temperature 

A-1 

No si~nlficant variation beyond present natural background levels 
(Notes A and B); 

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

Appar<.>nt Color 
No significant variation beyond present naturHl background levels 
(Notes A dnd B) ; 

Bottom DCJ"IORits 
None other than of natural causes (:Jote A); 

floating l~terirlls 
None other than of natur,11 causes at arw pl.ace; 

OU or l•lateri:-ils of Petroleum Ori.pin or Proc'ucts 
None floating in quantjties sufficient to cause an iride~ccnce, or 
none suspended, or de~osited on the substrate at RllY place; 

Odors 
None other than of natural causes at any place; 

Dissolved Oxvgcn 
Hinimum of 5 mg/1; when natural factors cause lesser concentratjons, 
then controllable water quality factors shall not cause further re­
duction in the concentrntion of dissolved oxy~cn; 

Pestjcides 
No ln<livi<lual rest i cide or combination of pestj d des shall reach 
concentr,'1.tions found to be dcle terious to fish or wll dl if r. at any 
place (Note A); 

,•: Excerpts from 11Wate1 Qualj ty Control Pol icy for Tidal Waters Inland 
from the Col~en Gate wi thj n the San Francisco Day Rer.ton," S:m Francisco 
13.ty Regional :J.Jtcr Qu:i.li ty ControJ. Board, S Cate of Cali fornj a, 196 7. 
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Toxi.c or Delctcri.cn1s Subst.1nccs 
None prescnL in concc-11tr.:iti.ons t-1hich arc deleterious to nny of the 
beneficial water uses to be protected~ none at levels which render 
aquatic life or wildlife unflt for humnn consumption (Note A); 

Coliform Orp3nisms 
Sewage-bearing wnste discharge:; shall at not time c.111se the qu:i.lity of 
ti.dal waters wiii.ch are determined by thi.s Re~ional Board to be phys i­
cally acccssihle at any time to the puhlic for -.,hole or lirn:i.ted body 
water-contact recrcatj on uses and that are othen.ise suit.:1hle for such 
uses to fail to meet the phy':iical .md bncteriological stand.:i.rds as 
set forth in California Ad~lnistrative Code, Title 17, Sections 7937 
and 7958; 

California Administrntive Code, Title 17 
7957. Phv~ical Stnnddrd. No scwape, sludpe, ~rease or other 
physical evidence of sel1ar,e discharge sh .• U be visible at any 
time on any public benches or water-contact sports areas. 

7958. Bacteriological Stcrndard'3. Bacteri.olop,j cal standards 
for each public beach or \1ater-contact sports area s 1rn.ll be as 
follows: 

Samples of water from eac!1 sampUr:.r, station at a public 
bench or public ~hlt1.;r-conL,iCL :.put Lb dte,t snal1 have a mo:;t 
probable nwnbcr of coliform orp.auisms less th.m 1,000 per 
100 ml. (10 per ml.); provicled that not rr:ore th,m 2fl percent 
of the samples at anv sampling st~tion, in any 30-day period, 
may exceed 1,000 per 100 ml. (10 per ml.), and provjdc<l 
further that no sin:;le sampJ e w11C'n verified by a repe,tt sam­
ple taken within 48 hour~ shall exceed 10,000 per 100 ml. 
(100 per ml.). 

SewaBe-bcarinfl wnste discharges shall at no time cause areas protected 
by this Regional Board pursuant to Parap.raph XVII of Resolution No. 801 
for shcl l fishj np, for human consumption to exceed bacterial op..ical st,1nd­
ards to be adopted by this Board; 

Nutrients 
Total nitrogen concentration shnll not ,xccccl 2.0 mg/1 as nitrogen at 
any point within the Region easterly of Carqui.nes Strait; in no case 
shall nutrients be present in concentrations sufficient to cauc::e uelc­
tcri Ol1S or A.hnorrnal. hi.otic growths exc1:~pt \Jhen factors which arc not 
controllable cause r,re.:iter concentrations (Note A); 

Radioactivity 
None present in concentrations excecdinR levels set forth in Californiff 
Radiation Gontrol Rcgul .:it ions, Subchnpter /1, Chapter 5, Ti tlc 17, 
Cali.forni.1 Administrative Code at any place; ,me! 
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.!:!}:_dror.en Ion Concentration - oll 
The pll shall rc1;1c.1ln tiitldn the limLts of 7.0 to 8.5; t1hcn natural 
f actorG cause the pH to be less than 7. 0, then further depression by 
controllable factors will be determined by the Rcr,ional Board on a 
case-by-case b.:isis. 

li. \~ATER OUALITY 0!.;JECTTVES ./\PPLICABT.E TO TIDAL W/ITF.TtS EAST OF THI: 
HESTi~RLY END OF CIIIPPS TSJ./1.~JD 

Fol louing 1cvcls in mg/1 shall not he exceeded within 2,00() feet of 
diversions when tidal unters are used for domestic water supplies 
(Notes C and D) : 

. . . . . . 

lie>:.:ivalent. . 

Lead .... 
Selenium. 
ArsC'nic. 
Chromium, 
Cy.:miclc . 
Silver .. 
Fluoride. 
Pl1cnols . 

0.05 
0.01 
0.01 
0.0.'.i 
0.01 
0.05 
0.5 
0.001 

Sul.fates . . . . . . . . . 25'J. 
Alkyl Hcnzc~ne Sul.fonatcs . 0.5 
Carbon Chloroform Ex.tract. 0.2 
Carlmj urr. . . . . . 0.01 
Bariur.1 . . . . . . . 0.] 

Zinc . . . 0.1 
11ang.:ineP.c:!. 0.05 
Copper . . . 0.0] 
Total lJjssolvecl Solius . . son. 

Boron shall not excecs 0.5 m1?:/l \litldn 1,0 1)0 feet of diversions w!1en 
t:i<lai water..-; arc m~cd for agri.rul tur,11 ~uppl ic~ (Note C); ,'..'nd 

No substance or comhj 11ation of suln tances shall be present in concen­
trations suffLcient to causl'? tantc and odors in dnr1estic wat~r suppli.cs, 
within 2,000 feet of diversious when tidal t1Rtcrs are used for domestic 
water supplies (Note C). 

NOTES , .... 

ll. 

The P.1.tcr quality obj cc ti vc ,,,ill gener.:!lly .:ippJ.y at the outer J it"!i.t 
of the rislns; was tc plume or beyonci .:i l.ir1i tecl d.i luti on area :-is 
determined by the Rcr,lonal Board on a cnsc-by-ca.sc basis pursuant 
to the intent stated in the second pardgrap!t of Section II-A. In 
prescrihing requirements for a particular wnste discharge, the 
Regi1)1lal llo;ird may specify receiving w;iter qunli.ty limits, other 
than the water qu,1lity objective cnr:t.<1.incd nerein, to apply at 
control points at or ne::ir the outer edge of the risin!! w,1stc 
plume if time of exposure and other consi<ler.<1.ti.ons indicate that 
adequate prot~ction of beneficial uses is assured. 

A significnnt variation beyond prr.:l'lent natur:11 lrnck~round levels 
will be any level of water q11alj Ly \1'.1lc:1 has an adverse ,1.nd un­
reasonable effect on be.ncfi.cinJ w.1te>r uses or cn11ses nui 5:tnce; 
present natural hL1ckground levels ;ire not known precisely and will 
be determined on a case-by-ca5c ba~!s. 
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C. Thls objective shall be maintained to the extent that it is reason­
ahly practicable until the domestic, industrial and a~ricultural 
water supplies are provjclec.! by alternate means to the satjsfactjon 
of the Reeioual Board, 

D. Lower levels of these constituents ri.,y be adopted by the Reeional 
Board at some: foture time if evidence beconcs avai]abJe to show 
that such limits are necessary for protection of aquatic life or 
wildlife. 
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SALMONELLA ANALYSES METHOD 

B-1 

National Field Investigations Center-Denver used a slight 

variation of the outlined procedure below in all their attempts to 

recover BalmoneUa in the shellf i.sh. 

The successful isolation of Salmonella is to be accredited to 

the Region 1X, 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-

inc Tetrathionate Broth (Difeo) and three containing Selenite 

Broth (Difeo). 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 str€'aked onto XLD (Difeo) 

and Brilliant Green (Difeo) Agar plates. Colonies with morphologies 

typical of Salmonellae were isolated in pure culture, transferred 

to Brain Heart Infusion (BHI, Difeo) 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 dearninase, urease, and lysine 

<lecatboxglase; and citrate utilization. Isolates giving physiological 

reactions typical of Salmonella reaction patterns were screened for 

serological reactions with Salmonella Vi and somatic group :mti•1era 

(Difeo) and positive cultures were sent to State of California, 
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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 (DHco) and examined 

under a Leitz Fluorescence microscope. Salmonella enrichment pro­

cedures were discontinued for those samples giving less 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 Eureka, Califoruia, regarding 

their pe~tic5de and heavy metals ccntcnt. 

Shellfish of present and past importance in San Francjsco 

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 anu 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;: productivity in 

San Francisco Bay. The amount of oysters marketed in 1888 was close 

to a million pounds, but declined to sU ghtly 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 cr~bs, although legal-sized crabs 

are not abundant i.n 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. 

?1ETHLl!)5 

The shellfish beds, previously surveyed by Wooster (1968), 
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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 1,1ith any clams. The 

shellfish from each square foot of sample were then put into a plastic 



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. 
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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 because of the assistance of Theodore 

Wooster in the survey. His assistance was provided by the courtesy 

of the California Fish ,md 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 Hridge. Other samples of crabs were 

collected at Eureka, California. Male and female juvenile crabs 

were separated, and the flesh from each put into separate jars, 

packed in ice, and then subsequently frozeu until analyzed. The flesh 

from the crabs was to be analyzed for heavy 1netals and pesticides 

by standard EPA methods. 
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CLAM BED SURVEY 

Nineteen beds were sampled to compare their present clam popula­

tions with those found by Wooster in 1967. The three principal 

species that were encountered were the Japanese Littleneck - JL 

(Tapes semidecussa-ta), the soft-shelled clam - SS (Mya <wenaria), 

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 thejr 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 

Bampling results are summarized in Table C-3 which compares for 1967 

and 1972 values of nineteen beds samplec. in both years. This Table 

gives the mean weight of clams per square foot, th!:: total "angler 

days", the total weight of clams, and the square foot samples taken 

in the beds. Figure C-2 is a graphical pre~E:ntation of the total 

weights of clams in the beds sampled. 

Discussion 

The main data from over 100 square foc.,t- camples taken from 19 

c.Lam beds is given in Table C-3. Approximately the same number of 
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samples were taken from each bed in each year, with more samples 

taken from the larger beds. 

2 The three parameters compared for the two years - mean gms/ft , 

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/ft 2 

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-Ri?.c-! r.l;:im:: in 

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, depen<ling on the weight of th~ clams. Other approaches 

to establishing economic value, e.g. basing it on recreational use 

could lead to !1igher "angler day" values. 

Utilizing a value of $2.00 per angling day (a limit of 50 clams, 

all 38 mm or ::ihove in size), ~he decrease in value of the beds sampled 

is about $325,000. This represents a 42 percent decrease in the 

value o[ 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 sustai.ned 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. 

OYSIER BEDS 

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: 

] . The California Fish and Game have suc':essfully 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 oyste~ culturing. 



3. If these areas uere utilized, the productivity should be equal to 

the total oyster productivity in the UniteJ States. Much of the 

eastern productivity ls not in a hanging culture £orru. Productivity 

is lower when oysters grm,1 on substrate. 
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4. The productivity of the beds started declining in the early 1900 1 s. 

About that time, oyster seed planted in the B.¼y 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 rack!:> are now wideJy 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 thaL the area must be fenced to keep out 

rays and the oysters are subjected to siltation. 

7. Many of the sites 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 .:.,n-:1 the Dumbarton Straits preclude oyster planting in 

many pre 11iously 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 areas are servlng in othes 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 reasons preclude putting the hanging cultures in some 

locations. 
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9. There ls dispute over ownership of many c;ubmerged parts of the Bay 

10. BCDC would have to approve the plantings. 

11. Market oysters are noF easily f.lown 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 be<ls 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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TABLE C-1 

THE SAN FRANCISCO BAY STUDY-SHELLFISH OF IMPORTANCE 

Scientific 
N.ime 

(Clams) 
Mya arenaria 

Tapes 
semideaussata 

Pl'otothaca 
staminea 

Macoma 
inconspicus 

Common Names 
or Names .. 

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

Japanese littleneck 

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

Comments 

Perhaps indigenous in Bay 

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

Very few now found in 
Bay, usually near Strawberry 
Point 

Found frequently in most 
beds, but too small for 
practical uses 

Macoma nasuta Bent-nose clam Shells found frequently 
--(Oysters)------------------------------------------------------------
n,r:;t'J"P.'1 lvr•1:rio. Native oyster, Olympia Sr:all, widespread, but not 

Crassost'J"ea 
virginica 

Crassostrea 
gigas 

oyster in Puget Sound commercially important 

Eastern oyster 

Japanese oyster, giant 
pacific oyster, pacific 
oyster 

in San Francisco 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 grovn 
from imported seed along 
the Pacific Coast 

-·(Hussels)------------------------------------------------------------
VoZseZZa Ribbed horse mussel Prominent in South San Fran-
demissa cisco Bay in Cord Grass 

Mytilus Bay Mussel Found lr rock and pilings 
edulis throughout Bay 

--(Crab)---------------------------------------------------------------
C'ancer "Edible" crab, Dungeness The Bay is a nursery area 
magiste1" crab Zar females 



Code 

A 

B 

C 

D 

E 

F 

G 

JI 

I 

J 

K 

L 

M 

N 

0 

p 

Q 

R 

s 

Bed 

TABLE C-2 

IDENTIFICATION OF BEDS 
NUMBERED IN FIGURE C-1 

San Leandro Marina 

Oakland Airport 

San Leandro Bay 

Alameda Memorial Stc1te Beach 

Oakland Inner Harbor 

Albany Hills 

Poi.nt Isabel 

North ofl~ller Beach 

Point Castro-Point San Pablo 

Tara Hille 

Pinole 

China Camp 

Beach Drive - San Rafael Bay 

Strawberry Point 

Richardson Hridge 

Brisbane 

Burlingame 

Coyote Point 

Foster City 
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1967 

1972 

Decrease 

TABLE C-3 

CHANGES IN CLAM POPUIATION AND "ANGLER DAYS" 

BETWEEN 1967 Al.'1D 1972 IN NIKETEEN SAN FRANCISCO BAY BEDS 

Clam wei~ht 
gms/ft Total "A.1gler Total Clam Weight 
(mean) Days" in kg 

196 4189ll 618033 

113 20861'5 287550 

83 210296 330483 

Total Number of 
ft 2 Samples 

104 

116 

("") 

I 
I-' 
N 
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FIGURE C-2 
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ATE OF CAI IFORNIA-RESOURCES AGENCY 

E ~RTMENT or-FISH AND GAME 
A. . ...NE RESOURCES REGION 

Mr. Bob Campbell 
Environmental Protection Agency 
Divislon of Field Investigatlon 
Building 22 - Room 410 - Denver 
Denvel', Colorado 80225 

Dear Dob: 

RONALD REAGAN, Governor 

Marine Resources Laboratory 
411 Burgess Drive 
Menlo Park, California 94025 

J1me 28, 1972 

- Denver Center 
Federal Center 

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

In my opinion the possibility of growing oysters ln Suisun Bay does 
110 L look l-'1·omli:iing. Low salini ~y and .1ack of sui "table oyster t'ooct 
are probably the main limi. t Lng factors. The fact that :','Ou found only 
limited quantities of soft shell clams and no littleneck clams or na­
tive oysters suggests that conditlons are not favorable for growing 
Pacific or Eastern oysters. 

San Pablo Bay, I feel, has some potential because of higher salinities 
and more oyster food production. South San Francisco Bay has the best 
potential. Salinities and temperatu:res are inore favorable and there 
is probably a greater production of oyster food. The food supply could 
probably be enhanced ty the el.i.mination 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 oyc;;ters. 

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

Sincerely, 

c·-
.. //~--( l {~. ~ .{ .,.'!7; N'L 

Walter A. Dahlstrom 
Assoc. Marine Biologist 

WAD:glJ 
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TOXIC ErFECTS ON AQUATIC LIFE 

TOXIC MATERIALS 

Discharges to the Bay system of wastes containing materials toxic 

to aquatic life have occurred from both municipal and industrial 

sources. Roth 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 

<O.Ol-<0.02 ro5/l in the water. Table E-1 shows the LC50 (for explana-

tion see appendix) for the oyster CrRssostrea virginica to be 0.1-0.2 mg/1 

thus the water concentrations found during this survey are a.bout 1/100 

of the detcrm~ned toxic level. 

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

<5.0 mg/1,ranged from <0.01-0.05 mg/1 in the water. Sediment sc1mples 

ranged from <1.0-90.0 mg/kg while shellfish contained <0.05-20.0 mg/kg. 

Ch~oreium levels in the water are about 100 times less than the 

reported toxic values. However, the shellfish contained levels up to 



four times the proposed FDA a]ert 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 
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<0.01-0.6 mg/1 in the water. Data in Table E-1 shows that marine 

phytoplankton are killed by concentrations of O .027-0. 5 mg/l. Since 

these species of phytoplankton are important in the food chain of fish 

their elimination could reduce or completely el1.minate the fish popu­

lation of that area. In addition, copper is lethal to several molluscs 

in the range of 0.05-0.2 mg/1 [Table E-1]. ~ (,,.._..__~'Jt-8) 
Lead concentrations of 0.7-<5.0 mg/1 in~, as reported in 

this study, are about 10 times the lethal value of 0.5 mg/1 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 rng/1 in the,-n.ter are well below toxic 

levels. However, oysters tend to accumuiate 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 J11.g/kg. 

PESTICIDES AND PCB'S 

Data on the chlorinated hydrocarbon pesticides ci1lordane, DDT, DDD, 

DDE and dieldrin and the PCB (polychlorinated biphenyl) complex also 

are available from this investigatjon of the San Francisco Bay Area. 

DDT and its metabolites DDE and DDD are generally toxic under 

acute condjtions to rnarjne invertebrates in tl1e range of 0.002-0.02 mg/1 

(or pnrts per billion); values that are approached or exceeded in the 

Bay area. Table E-2 shows the oyster f_. virginica to have an 1c 50 (DDT) 



of 0.005 mg/1, 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 exhlbitfog a 43 percent reduction 

in growth when exposecl to 0.02 mg/1 DDT for 96 hours [Table E-2]. 
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Under similar conditions shellfish will·often show a 50 percent reduction 

in growth. 

Reported values for dieldrin range from 0.0055 mg/1 (96 hour LC50) 

for Leiostomus xanthurns (juvenile spot) to 0.005 mg/1 for Palaemonetes 

vulgaris (grass shrimp). The oyster£· virginica has a reported value 

of 0.034 mg/1 [Table E-2]. These values are all greater than the value 

obtained during this study [Table E-2]. However, the problem of sub­

lethai concentrations again arises anrl th~ fact that nlthough not ki.llecl 

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 pe~ticides. 

Toxic levels '1ith these compounds range from 0.005 mg/1 for spot 

(L. xanthurus) to <0.0001 mg/1 for Daphnia magna. Current trends 

at the Federal level are to establish a maximum wacer concentration 

of 0,002 mg/1 and maximum concentration of 0.5 mg/1 in tissue. Japan 

has recently established a maximum tissue level of 0.5 mg/1 for 

off-shore and hlgh seas organisms. 



Al 

Baccenn 

Crcen alz"e 

132 pp:n 

Ph1:opl.:an!-..ton 
(various species) 

Pc;:,.,r--C"C'li nus 
:!'~l f nv1 s 
(sc.i urcr.i.n) 

!.:. t,,.,uc; b.:1?.0-,01.d~s 
(adult b.ir~aclcs) 

~"..!:.!.! fl'!3ens - abalone 
(nollJsl,.) 

I c;: l.!!?.,O~~ 
C.:J"1'i1!Ct..US 

(:,olLJskj 

Pttpn1~ sc,~[nca 
var 1~c1riac:i 
(i:,ollu~k) 

T. vlrldula var. 
lfr.ulaca 

As Cd 

T',lll,I: t.-1 

TOXICITY •>!' l'::T,\LS*TO SEU:.CTED !~I\RihE ORGAll.IS"S 

:r 

1 mg/1 
tnreshold 

Cu 

0.1 pp-n(no 
time Si)un 

given) 

o. 027 rr.g/1-
0.050 mg/1 

0.lrrg/1 
threshold 

~i,~~St1d 
0 10 ppr 
(100% more. 

0 05 ppm 
<lOOl more. 

fh;is~;gi.J 

0.10 ;,;,n 
<lOOZ more. 

3 ppn =SO% 
lethal 

0 10 p~l'I 

c•,resrold 
0.05 Pl''"' 
<100% more. 

0.10 pi>m 
threshola 
0.0S PP"" 

Pb 

200 r:.g/1 ega 
11hnorrnaliti.e<1 
(no time span 
given) 

Hg 

0.5 ,g/1 
(B. b<1la­
roides) 

< 100% more. 

Sn 

0 D02 PP"" 
(10 time 
"P"n g1ven) 

Zn 

8 n;;/1 
(S. b"la­
no 1 dcs) 



TAB!r. E-l (CO~TINUtD) 

TOXICITY OF ~ET~LS•TO 5ELECTED '1ARIVE O~CA.~IS~S 

~• O>SCLr 
(Cr,issostrc.a 
virginica) 

"· edulis 
(::ubscl) 

Al As Cd 

0 2 irg/1 
Leso 

0.1 o,g/1 
LC50 

Cr 

l,Q-6() ?ll"I 

chreshold 

5 Pi"" 
threshold 

Cu 

0.15 Pl'"" 
( 100% r•O' t, 
(JO d:i~s) 

O 10 ;,rrn 
(1007. nort. 
(GO d:iys) 

0.20 pp11 
(17 nays) 
Leso 
0.10 ppn 
(35 d,iyo) 
(10C2' ra,:lr1~-

1-2 l'P'D 
tnresno d 

0.5 PP"' 
thres~old 

Pb 

0.5 mg/1 
tc 50 (12wks) 

0 J mg/1 
LC50 (l8w,<s) 

O.l-0.2 mg/1 
(12 weel..s) 
1'ot1ce,ible 
tissue charges 

*Toxicit!~s ,ire for 96 hours (4 days) or more, except where no time bpan is given. 
and ~a~ga~Cb~ (Yn) 

H1, Sn Zn 

LC50 ~ Co~certr,ition requ1r~d to kill 507. o( the org,inis::is in a spcci!ierl ,ength of tiQe (e.g. 96 hours). 
Source: 0:-1?gon Stace u.,1,c.rt.it),·. 1971. Ccoanogr~:,."zy 0£ ere ntNJrsho~ c..,a.,tal r,,raters of t'lo PacJ.fJ.c t,ortl:west ralatJ.ng to possJ.ble polluc.1on. 

Vol. II. E~viror.cental Protection Agency, p. 84-98. 



TAJlE E-2 

,OXICITY OF PESTICIDES TCJ SCI.ECTED M,\.'Ul,E ORGA:,IS'l5 

C 
0 ... .. ... ~ 

0 C ., 
0: .. •j .c .. 

0 '! Cl C ., C 
C ... ·,.-; C 0 .,_ 0 C .... .c Cl -~ a. GI .... ~ ... 

C .. C u C ,c ., ..c: -:: .... .:; .. ... .,, ... ,, "' 9 C :a,; Q. .... .,, ... ..... .. ... 1! .... .. .. ..c: .. ., 
~ I-< Cl .,, Q. ";_j > .. .... ... .. !! 

C ... C Cl ... =~ GI 0 ;! :"l r.l ~ < C C "' ::: ..:: "' .... I-< "' 

01.,ral1ella 0.02 mg/1 7.5 mg/1 0.1 mg/1 0.01 mr;,/1 
euchlora 17% groJtn 27% gro~th 102: gro,..tn 10~ growth 
(;:lankto:-1- in:1:..bit::.0:1 inh1.01t1.on 1nh1bJ.tion 1nh1b1t1.on 
flagell,He) 

}!o•,oc'ir 1si.s 0.02 mg/1 1 mg/1 0.1 mg/1 0.000015 
lu"""l~ 43:? gro·.r:h 14% gro,,th 132: growth mg/1 22% 
(pln;-:~=on- inh1b1t1on inhibition inhibition gro,.th 
flagdlate) inhibJ.tion 

C:-assc,;trca 0.025mg/l .005 ~g/1 0.034rg/l O 033ng/l 1.0 mg/1 
~t:~ 50% Cle- LC50 SOZ de- 50% ae- 22% de-
(o,~Ler) cr.a1.se in Ct'C~SC 1n crease in crease 1n 

shell shell shell shell 
gro-.tn gro,.-t"'l i;ro,.th growth 

Cr,sso~t:-ea 2.2 mg/1 0.8 mg/1 
l,;"1."S 50% de- SOZ de-
(t'JC 1 'lC o;~tcr vcloi>wcnt vclopncnt 
lar,,,, ) pre,;ertcd pr even tea 

•i .. t1ll s cdulis 2.3 m:;/1 1 3 ni;/1 ~-Uss~1;- 50% ae- 50% de-la:-,·ae) veloi>ment "elo;,r.ent 
prevented prevented 

~ 8 ~g/1 0 6 \Jg/1 7 ug/1 1. 7 \Jg/1 8 -..g/1 5 \Jg/1 4 ug/1 33 ug/1 2 ug/1 1 \Jg/1 sc-:,t:c--:-c;-,::,l""osa LC50 LC50 LC50 LC50 LC50 l.C50 LC50 LC50 LC50 LC50 (sana ~nn.:::;>) 

Palile""onctcs 9 vs/1 2.0 ;ig/1 50 -..g/1 1.8 Jg/1 440 ug/1 10 i.g/1 ::.2 -..g/1 82 ug/1 3 ~s/1 69 ~g/1 ·r~ l sa r .:.! (i;:ass LC50 LC50 LC50 LC50 LCso LC50 Leso LC50 LC50 Leso shrimp) 



TABLE E-2 (COKriNJEil) 

TOXICITY OF PESTICIDES TO Si:LECTE) M,\RU.E ORGANIS~S 

Lciostoi"1 1JS 

(Juv~ni.le spot) 

c,jr1-ocQn 
var1ciatJS 
(Juvenile 
shee;,sheaa 
:n1nnow) 

" ... ... .., 
<i 

0.0055 
i::g/1 

LC50 

" ... ... .., .... ., .,.., 
C 

0.002mg/l 0.0055 
mg/1 

0.0('5mg/l 

LC50 

" ... ... 
~ w 

0.0006 
rng/1 

•7oxicit1es are for 48 hour (2 days) periods or longer. 

... 
0 ... .... 

0 .r. 
~ u ., :,.. u " " .. ., 0 ... .., .r. 
0, " .. ., .... ., 
::, ~ :,:: 

0.025rng/l 0.03mg/l 0.03mg/l 

LC50 

.... 
0 .r. • 
~ 
0. .. 

" z ... 
> ., 
<n .... 

., 
" " 0 ., ... 

.r. .r. 
0, ... .. .. 
" 

.... 
0 .. 
r' ::c 

O.OOlmg/1 0.55mg/l 

LC50 

" 0 .,.., 
.r. ... .. ... .., 
"" .... 
>, 
.r. .. .. 
r. 

" 0 .,.., 
.r. ... .. ... .. 
"" 

ol! 

" ... ... .., .,. 
!! 
ii: 

0.0055 O.OOlmg/1 0.25 mg/l 
mr,/1 50% 
loss of LC50 i.C50 
equ1liorium 

0.06rng/l 0.63mg/l 

LC50 LC50 

LC50 a Conc;entra:ion -reqJirca to kill 50% of the ori;am.sms in a specified length of time (e.g. 96 hours)· 
5oi.::ce· Oregon S.:ate li:n,.-irsicy. 19/l. Occar:ography of tr.e nearshore co.:Jstal ..-aeo,r:; of tr.e Pacific f,orth;~ost relating to possible pollution. 

\'ol. II. F.nviror.,ental Protection Agency. p. 101-110. 



Cad-,luc 
!t..:n11cf ined) 

Chrq::, 1.i-, ion 
Cr ... 0 

Chromium ion 
cr+ 3 

Copper 
(UnJd ined) 
(onlv ,cute 
dosages given) 

Lead 
(Cncefinec!) 

Species 

'Ian 

!'an 

Rat 

V.:an 

Han 

!'.an 

Han 

Han 

Man 

Dose 

Chronic into~ication 

From water and food 

Fro::, ,.a ter - "high 
concentriltion" 

2S rng/1 in drin~ing 
wa~er for 3 )ears 
(<O 9 ng/kg/day) 

Diet deficient 1-, Cr. 

10,000 mg/kg 

60-100 mg 

10-30 mg 

2.0-4.0 rng/1 for 3 
months (<.07-.14 ~g/ 
kg/day) 

Fro~ drinY1~g water -
high concentrat!cn 

Chronic lead poison-
1 ~r 

TABL!, 1:-3 

~\.~J\.!.IAN TOXICl:1!' 0 .. S:C.LE:IED !'ETALS 

Effects 

Neurolog!c c -,a,ngcs, incrc:i -3c•cl sali\. il tion, lio.:irsc­
ness I cough, lar)ngitis, c-,Jn .. !unctivlt:!.o;, colicky 
abdcTinnl pain ard var10.i~ ~1 in c~a"lges. 

llyperrenston linkec! to inrrc, sed retention of Cd 
in kidneys. 

Disorc!ers of renal function; pho~ohate level in 
tho blcod se.ru'11 decrcasec;; sizc20lc loss of 
minerals Cron ti'te bo:tcs, 'Ital !tai" disease. 

1-o harnful effects 

Antherosclerosis, relative hy,ercholestereaia 
1.,.hich increased with age, w:-..t 1 mild to -:nod.crate 
hyperrl)CC'll!a, increa<1ed inoi,'ence of :tortic 
plngucs. 

Lethal 

Gastroenteritis with nausea nnd in:estinnl 
irritation, 

No pohoning even after nan; ,,nys. 

Hatmful range. 

Disorder o~ renal function, ptosphate level 
in t~c blocd seru~ c!ecTeasc,, sizenble loss of 
minerals (rom bone. 

Rc!erence 

Vallee, J. L., D. D. ul~cr and W. E. C. W<1cker. 
1960. ,1rscn_c toxJcolog~ ard bioc1'e."'Lfstr9. 
AMA Arch. lnd. Health 21(2) 132-151 

Lucls, 0. J and R. Lucis. 1969. D.str-but_o~ 
of cadmu,~ 09 and :::i.,c 65 ... ., mic., o! _ .. crcd 
str,u~s .\rch !:nu.ran. l'calt 11 19(3) 334-J36. 

Sl<>krngcr, II E. 196'.l !'',o sp<>ctr<> of tod,1,1's 
env!:ro.,~n~ntjl pollut~o,--u.s.A bra,d ~c~ pe:­
spr~ctives from an old s~o~t. A.-cr~c~n ln~. ~)&· 
Ass~c. J 30 195-717 

Anon. !970a h~~n ~~talc.an rca, ~~.oertors.on. 
!-fed. \;or ld i,cws 11 30 

1970b 
lb. 

CJ.d,,:..,, Jn o:,c'J ouch. Che,:,. Eng. 

Anon. l9il. Cad~JUM ;,ollutJon a~d ItaJ-Itai 
d-seRse. Laree: l 382-383. 

Ze!•npfennig, R C 1967. Possible toxic ef.f-.:cts or 
c.:,aratcr., thJOC!,,ll"Jat!."'i, fc.:r:r.l.C."J;;J"1!dc.s, fc:ro­

cy~r:rtes, ard chro-c.::as t:!1.scl .. argcd ea SJ,rf;ica 
•acer. In !'roe 22-:d l"I<' i.,,,.te co~f (2) 879-
883 Purd~c uni~., r.ns t•t Ser. 12~ 

Schroeder, H. A 1970 •°"Ptclliic :nic:-or:1..zt~icnts 
arid i11tcr1"cc'jari ""J!?!..:ibolisn C S Cli?2.rl-,gho.Jse 
Fed Sci. Tr.ch Infer"' , AD 708581. 22 ?• 

Gru~a~, E. B 19~7. S~gnif_canco o~ coppa: Jn 
drJ~k,rg ~ater. Staedteh~gicne 18(7) 153-164. 

McKee, J. E. and II. w. \\olf (ed) 1963. w.:iccr 
qu.:,lity criteria. The Rc~ources A&e~cy of 
Callfornia, Stntc Wnter Q~nlity Co-,:rol 2oard, 
~o. 3-A. S48 p. 

Mc~ee and 1.'olf (1963). 

Offner, Ii. C. n"ld E. F. Witucki. 1968. Toir1c 
inorganic r.atcr~als n-d trair ~r.ergc~cy dc:cceion 
ht polarograp~-c nce~od. ~- A::er. ~a:er -or~s Assoc. 
60(8) 967-952. 
A-,on. (1970,,) 

S~aw, M. i.. 1970, 
chc-n,c.1!. ,,,,c.11t ... 

HJ-~n chromosonc da-nage by 
An.,. q~v. ~Ld ~1- ~o~-~,, 



"'ccal 

Lead 
Pb 

M:inga'lese 
(lmaefined) 

'i.!rcury~ 

:;1c.ce1 
(,nd.,f!c.ed) 

Zinc 
(lnaefi"ted) 

Species Dose 

Rat 25 :ng/1 for life 
(a·,d "louse) (2.S and 3.6 ni;./kg/ 

day) 

".an 

Man 

Man 

Rat 

• Man 

Over a long period of 
ti-e - in food, water, 
er...c. 

S;:iall amounts 

Fro~ drinYing water -
hicih concentration. 

TABLE E-3 (CO~T1~1JE!>) 

MAMMt\LIA.~ ,OXICITY OF 5£:ECTED METALS 

Effects 

Much like ll'ult1ple sclerosis, r;i,:; damage 

Significant decrease in surviv~l and longevity, 
n? effect on growth rate 

S1;;nificant :incrc,.isc in -;.eru"II chulestcrcl in 
Ccnale only; dccrca,c in scr~r. gl~cosc in male; 
no effec: on olood ;,rcbsure or aortic plaguo:,s. 

Three personi, died as a rc~ult cf po.,rn,ung by 
well water contam1n:aced by .inngo.1•cc,c derived 
Cro:n dr; cell "all:eries buried ncarb). 

Ani.iety, cscce~o:1ve sci f-conscinui,ncss, diffi­
culty in co:iccntrat:..nE:,, irt 1 to.la] it), resent­
ment of cr1ticic;rn, hcadaicnc, f&1.tigue 1 blu-sh-
ing nnd CYCCSb1VC persp~rationa 

Prod Jee k1.dr.e) aa:rnage, mt.,.s,.ul:u t rcnors, 
irritability, nnd dcpre&&Lon. 

Decrease in scrum cholest~tol ,n male, decrease 
in ~erurr glucose in (emJlc, no effect on olood 
?rcssurc or aortic plnbucqa 

Disorder of renal function, phosehate level 
in th<' blooa serurn accreascs, 1: 1.1eable loss of 
n-in~r.ils Crom the bones, '1

.It:11 lt:ii" disease. 

Reference 

~ilber, C. G 1969. The biolo~ical as;:,ccts of 
1,ator pollution. Charles C. Thomas, Springfield, 
111. 96 ;,. 

Schroeder (1970). 

Schroeder (1970). 

Mc~cc nna Wolf (1963). 

Ano"t. :970c. Hercu:y menace prompts firm to 
offer test data Ind. Res 12(10). 25. 

Anon. 1970d. llercury and moJd. Sci. A.-.cr. 
223(3), 82-86. 

Schroeaer (1970). 

Anon. (1970b), 

*U.S. Dcp'1rt::-c:\t of Co::-.:oerce Fisnery Market i.e.,s Report, dated Tnursday, /,1,i;1,st IC, 1972, .. tates that in Italy tne mercury tolerance level for frozen 
!is~ is 0.7 pp. and for canned tunn 1.0 ppm. The !"DA nns set a limit of 0.5 p~~ of mercury in fish for the United States. 

so~rce. Little, A. D. 1971. ~acer Quality Criteria Data Book, Vol. 2. Inorga,.i, che-~cal pollution of £roshwator. cn,ironmcntal Protection 
Agency. p. 139-187. 



TABLE E-~ 
INllUSTiUAL POLLIJTIOML s·ouRCrS CONT,U 1uru;t, TO THE DC:TERIORAT::.ON 

OR TOXICI.Y OF AQuAT~C LIFE 1, s;.:, FRA~CISCO RA\ 
l97Ji!./ 

SUt lea;,le Sus~<'ndcd 011 and Fish To,11c1ty 
SoJrce: l41tlcr • Sol:1.c!s Grease pH Cr tuY Pb Zn Pncn'>l 96 hr. Fish To-. le l ty ll,Qi) Ter:ip 

ir;/1/nr. C:!,/1 Mij/1 -ij/1 !EJJ.!__ rn1,/l rna/1 -,,s/1 % Su.- lval Tl.c i:is/1 •c 

union on E-2 0-100 0 
(81) 

California and h.1wai111n 
SJ;;a:- Co. E-E Tr-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) (1,395) (.41.0) 

E-H Tr-3.7 9.)-177 9.3-11.7 27.i-50.5 
(0.97) (54.9) (10.5) (37. 5) 

E-V Tr-0,75 13·128 6.8*-8.7 50-100 320-2,580 
( .116) (65) (7 .8) (89. 2) (1,342) 

Pnl:h;,s Pctro:eu::, Co. 
:,von il~fine:y O.ll-1.14 0-100 25-100 

(0.43) (37 .1) (74) 

EA-2 0,03-0.46* 
(0.12) 

U. s. Stee: Corp F-1 N.ll.-0.06 h.D.-.27 
(0.022) (0.06) 

E-2 (."12-3.07* N.D.-0.CG 0.04 -0.48 40-100 

(0.40) (0.02) (0.21) (64.2) 

E-3 N il.-0.06 
(0.02) 

Shell O!.l Co, P:mc! OS 19-73 
13-352 23-94 

(30.7) 
(182) (34) 

She:l 011 Cc. 
~~rck Chcclcal Division 

Screa~ \ 0-l.3 li0-4iZ 7.9-9.l* 
(i. \) (335) (8 6) 

St:-caai B 0-100 25-7] 8.1-10.3* 
(ll.3) (51.5) (8.9)* 

Stream C .2·407 1,246-J,520 8.2-10.4* 0-100 0.5-25 

(236) (2,330) (:1.6) (63.5) 

Stream il 92-331 2,216- 44,300 9.7-10.4* 0-100 o. 28-25 

(195) (10,200) (10.1)* (41.5) (9.9) 

Strca:o £ .2-403 770-7, 564 8.3-10.3* 0-100 6. 7-ZS 

(77 .8) (2,740) (9,4)* (71.5) I 

Strea~ F 0-23 30-3(10 9.0-10 3* 60-100 

(4 .4) (224) (9.6)* (91,) 

Strca::i G 0-16 66-2?0 8.9-10.8* 0-100 36-100 

(1.6) (179) (9,8)* (35) (80) 

lh.::iole 011 & Re finery Co. <O.l-1. 7 43-100 33-186 
(0.6) (69) (77) 

Colgate Pal~olive 31 
Coc;,ar,J Z-1 



TABL!'! E-4 (C0'rTI'i!J""\ 
IND'JST'ltA!. POL!..t.'TI02'-AL SOJPCEt:: Ct:.'1 ':'R.Il\~':"i-,C TO Tl 1E :»::TE'ttORATIOlf 

0:0 TOXIC:'ii" OF A,;, ... AT!C : HE 
197~ 

Ill SA.'~ F'IAM:1sco BAY 

Sett leable Suap~nded 01: a~d 
cu!./ 

Fiah To•iclcy 
v,.,rpr Sol1~• C:aaae pH Cr Pb Zn Phenol 96 ~ •• !'1 ■" Tox1c1 :7 lY.):) Tt':lp 

mg/I/hr, '"Gll ng/1 .-3/l r51_l ~sll cs/1 .. .,,1 : Sur"\. 1val r_.,, call •c 

Hercules, Inc. Stre:1m A 0-'J (9 
(0 0l) 

• Stream B 5,8..8,l llt:-n C9 
(7 ,5) (0 0l) 

Chevron Chemical Co. o.o -5.5 4,9 -7.4 1.5-75 
Ore.ho Dlvlalon (O 5) (6,6) (20) 

Se~uot• AeCtnlng Co. 5.2-18.5• 0.1-0.e• 32-100 74•-416" 
(10.6) (0 3) (68) (2'3)• 

c,-rro Corper and Brasa .g(~.48•~ 0.05- 55 0,52- .97 
Ceapan:, (.21) ( Z',) (.83) 

E. l. DU?Oftt 0,8-15,2 o. 10- 70 1.8-5.3 0-53 
(4.5) (0.34) (2 .7) (25) 

TUlfe Levta Food 31 560 5.5 

Crown Zellc-rbach 95-132 
(110) 

r..ataer Cyp,ua 54-1'7 
(85) 

St111Cfer Chealcal Co. 0.0!15- 07 0.0,-0.09 0.10-1,04 o•-100 
"lart fneE (0 032) (0.07) (0.62) 

Pfizer "lnerals 
Plg-,,rnts 6 M~t•l• Dlvtalon 10.3-10,7 

2" pipe 

Xirlscr Steel Corporation 
"eta.ls ProJuc cs D !.v 1 a loa 

,z.• 11" '-o 4 21-36 
(28) 

Dratn No. 7 .6-33 
no.3) 

Stanford Linear lccelerator 30-100 
CLnter (87 ,5) 

Cranada Sanltar7 D1■trlct 92-136 52-57 230-290 
(116) (55) (269) 

All!ed Chea!col Carp. J.2-5.4 29 ,6-36.7 
(6.3) 90.6) 

Shell Deve~opmeat Co. 7 .3-9.2 
Teeeaeal Cree.1. (8.5) 

Fiberboard Corp. 9-24 215-295 21.7-45.6 
San Joaquin (17) (239) (36) 

St11uffer Ctm.lcal Co. <0.1-4• 0.02-0 11 
t' lch,.,ond (0,7) (0.06) 

CGo?bell Ch.1ln 0.2-3,5 6 8-1]7.4 
0.?4 DI, nr llnlted InduDtrlea (I 8) (54,3) 

NC t_orpora lion 0, 2-3 5 6,8-137 .4 
I 8 (54.3) 27-111 

••'lol,:lt Ion o! effluent requlr"-mcnta. (JJ) 
iS ~;~6rt?s r.eprese'1t the range 1r ·onccntrattcn; with the -=iean concentratlou 1n parentheses. 

sl H.D. + •,ot detectable. 



Scurci! 

Vt.PA s~\oilS,I Dlatrlct 

Clt.1 of San Carlo■ Sevage 
-:'reJt:-~"lt Pl•n: 

,art'\ San 'la:eo County 
S.:--.1.;~ D:strlct 

"'f.U;:il::as Scv:1g1.? Jlatr1cc 

C! t., of Peta lu.:.,, 

Sa-, RDhel se .. ..a;e D1acr1ct 

C!:.-. of Los Altos 'ie1o.o1ge 
D!strlct 

La" Calllras \'a.1lev s .... ,3ge 
~lstrlct 

Ch., of "'fl, 1t-r1e Sc-age 
i:eJt:.e--· P!:,: 

Sa .. 1alUo-v.1r!"'I Cit~ St:'-ilS'I 
:,1 ,trlu. 

C..lt\ o" rt:: .. ~urg, 
" ..... e.a: :-.:11 Pta c 

Cl .. " ot: Pl:t"'burg 
C ~-·;1 :,ton, '"Jn 

r,tro •u .. ,clp,,l Inprave:ent 
... 1.~cr:.,·:. 

:1 ::v of P.sc l[ lea 
Lin-!3 '!..11? i"h.rt 

Cc-:ra CoStil Cou"lty 
~~ ... J&.:: i>uu l..:t 17-A 

v,,r !n Count v Se1oage 
J.strSct l!'S 

5.Jn Oucntln Prlson 

C--.:-.. ~eii:;•\alona Sewage 
:Jt!i.tr :.:: 

A-ic.f~h ~, .. r., Trent=-cnt 
Na~:. 

Se:ttleabla 
"-itter 
-"' t; I',.:. 

TA.B:.E 1!-S 
DOll!STIC rOLLI/T!O~ c0•1~lBUTir.C TO THE D&T::RIO'I.\TIO>; oa rou-1.Y or ACl:ATIC LIFE 

J': SM F'RA.\rtc;co RAY I A~":> IS A l11JMAN HF .. \L111 1 A, Aa.:> 
l97;Y 

Su"l;,c-,t!eJ 011 ~nd F1Dh Toxicity 
Salido Cre.1se Cr 

ng/1 
Cu 

ng/1 
Cd 

ng/l 
P:--encl 96 hr. Fiah io:d.clc7 

s::1g/l % Sur- 1 .. a.1 TLr.ri -sit 

36-90 
(66) 

SS-126 
(10•) 

98-144 
(118) 

30-96 
(47) 

61-, 29 
(79) 

68-85 
(76) 

62-:26 
(9•) 

43-1~2 
(70) 

82-118 
(92) 

123-211 
(15:) 

62-106 
(0) 

63-136 
(9)) 

91-158 
(1)4J 

r1/l 

l 0-19.0 
(8 )) 

14 0-)3 0 
(21.4) 

48 7-71.S 
05 6) 

4.G-.9.7 
(11.S) 

~ 9-18 3• 
(9. 2) 

13.6-26.9• 
(18.6)• 

S 0-1S 4* 
(8 9) 

24-36 
(31) 

49 S-61.4 
(55.4) 

JS 1-43 
()9) 

l 6-40.l 
(21 5) 

34 1-SS 7 
(•)) 

1~.2-na 
(52.4) 

27-37 
(32) 

o•-100 
(4S)• 

20-BO 
()8) 

10 

o-o• 
(0) 

o-o 
(0) 

o-3o• 
(15)• 

57*-100 
(83) 

68-88 

20-33 
(24) 

14-2S 
(20) 

BOD 
cell 

40-1 ll 
(9j) 

17fi-Z06 
(188) 

69-153 
(108) 

U-6S* 
(48) 

1)0-212 
(163) 

107-21,0 
(•7l) 

47-~08 
(77) 

16 8-11S 
(40 9) 

103-130 
(118) 

18,~-42) 
(JOI) 

85-UO 
(112) 

1S7-206 
(108) 

76-189 
(159) 

93-•'·8 
(125) 

70-27) 
(.37) 

Turbidity 
, TI 

' 6-12.4* 
(7 .8) 

Collfo:-:, 
2• qn" -; 

2~-IS.•tlO 
(7,364) 



TAEh.E E-5 cco:mr,uc> 
DO":tSiIC i'OLW'a'IO:. co:.TRn:"TI,•C TO T!1C D£TLiUC,itAT10i. 0-=t TC\IC:=i"! Ot AQUATIC LIFE 

'i.N SA?-. rv.~c:.sco 1~;~''-:J 1S A. H"t,,X.\:• HFJ,:..'iH hAZ.\ilD 

Sct:.le~;,le Su&;,cndcd 011 11-.d • F iah Toxlclcy i'lah Tc"'l:1C1t:, 
Source K.'\t :er S.a .. i.d& Grease Cr Cu Cl Po Pt.cnol 96 hr. Tu:i IIOD Turbldlty Collfo-.. 

=-~l:Lrr C"i./1 n•/J r:r,/1 l:"&ll .,,ll -.&£1 na£1 % Surviv:al ci&ll .J T.U ':F-ih)~ :.1. 

I 

S.,n Jo"e-S..-.tt1 Clo.ri 0•7 .4• 5 4•22.l 
(l.5) (9 8) 

taa a..y ,r,,r:> - Se-•"• lll-205 l6·38 0.121-1 20 0.08-0.36 0.10-0 7l 0.02-0 J6 0-70 15-100 llJ-242 
:J!strlct ll (107) (24) (.445) (0.19) CO.i.51 (O.ll) (9 2) (38) (1701 

: ~ t o""J Co\.nty of 
Sa-,, ira-cisco 
,.o-:.n io~-,,:. ? .. ant 16 6-jJ 3 o.oa-0.1. 0-•00 J6->l00 102-l48 

(23.7) (0.10) (SSl (38) (12~) 

SoJt'lcast Pl.ant 0.58-4 75* •64-368 56'"-89 111 1.os-J.; O.H-0 46 0.02-0 81 176-ZOI 1,,06,ooc-51. 910.o;io• 
(2.19)• (282) (71) -- (2.16) (0.24) (0.20) 0-100 12-100 C.:171 (.4,201,25))• 

(U) (H) 

Klct-:::ior-.d-SJr-set 54-.02 35-47 .5 122-146 
(59) (1& '2) (IJQ) 

tc., .. r.l Co-;trn C:tsto 65-82 n-~5 0 27-65 lH-17) 
Sc..r,3.;e !>istr~ct (74) (Ja) (0) (Sl) (1J6) 

S• .. -,nr.,ale 38-l 2:i 0-100 3a-100 
(60) (40) (72) 

CU.,. of Polo lt.l::o Scvas;• 49 0-76 0 , .8-21 .o~ 5]-133 
Trear."ler-: i't.1,n: (59 9) (15.J)• (9J) 

San "ta.lC.!O, Clty ot 79-,0J 32-52 118-!79 
(~: 5) (44) (147) 

:;a, ?a~lo Se"".,,ge .liacTlCt 
Saa F•b ... o P.1an: 48-179 25-55 <0.02-0.23 0-70 14.5-100 145-250 

(.LO~) (4b) (0.11) (6.4) (40)• (211) 

Tara bi!.ls i'la"1.: lOJ-211 62-101 0 5 ~-21 220-j63 
(152) (75) (0) (8.9) ~?CC) 

Ci:./ 0£ ~ounca.tn \'lev 34-86 l& .4•-22 9• 107-179 
(S8) (2, 2)* (163) 

c:u· of' SO"Jth s,n Fra,clsco 
s .. ., Brur.o "ireat=ent ?.1..1.at 31-145 7-26 0 l·l.2 0.2S-0.6 0.0-0 l o.o-:..o .007- .251 G 17-86 66-139 

(7?) (16) (O.JB) (0.44) (0.00) (0.45) (Q.070) (0) (52) 00•) 

va,.JeJo :;~"'•&e 0111trlct n-102 J0-44 25-49 lll-195 28-599• 
ca:1 (40) (J4) (155) (i99) 

f..lt/ of Sa;, Le.ar-~ro 25-105 8.7-19 3 0-100' 26-100 46-14) 

(69) (l2.8) (U) (60) (91) 

Jfe ... io Park Se.1.:sge 01atrlct o-o 

u,10- s,--..a,a:e DJ ■ cr!.ct 109-1'1 P,art l.1. 70-100 14. 7-20.0 
(64) (18.4) (123) 

P:::.-.c 12 SO-Go 41-86 

(~6) (59) 

... ·:o:1itlcn: or e~!lue:;.t re;utreaent1. 

!.1y,16ura• re;,rut111t rhe raaga :Ln co:1cc1otrG':.1on. ·•Ith ::ha :'16411 concentra.t101\ i."l i'Al'e.nthc1eo, 



APPENDIX F 

jaydavis
Highlight



T,1u1e r--1 

San Franc1 sco Bay Ar·cd l-1 sh Ki 11 Reports for Period 
of January 1, l~or, through April, 1972 

~eference No. Date Locat1on S::iec1es NumbPr Cause ---
July 21, 1965 Tidewater Pier Stnped Bass 90,000 Oil , 

at Avon-Su1sun Bay, Minnow 1,000 Refinery 
Contra Costa County Starry Flounder 100 ~,aste 

2 August 24, 1965 Oyster Point Striped Bass 75 Bay Fi 11 
San Franc1sco Halibut 25 
Bay, San l{ateo O:her Fish 750 
County Mollusk 10,000+ 

3 May 2, 1966 Novato Cree1<, Striped Bass 120 Unknown 
Bell i~arrn Keyes 
Lagoor and San Pablo 
l:ay, Marin and 
Sonoma Count1es 

4 May 14, 1966 Carquinez Strait Striped Bass 9 Unknown 
at Port Costa, 
Contra Costa County 

5 May 25, 1966 San Pablo Bay Stnped Bass 7,000 Phenol 
at Union 011 Refinery 
Rodeo, Contra Costa 
County 

6 June 1, 1966 M1ss1on Rock Resourt Anchovy 7,200 Unknown 
Center and Boat Center 
San Franc1sco, S. F. 
County 

7 June 13, 1966 Ra1lroad Br1dge at Striped Bass 7 Poss1bly 011 
Martirez, Contra 
Costa County 



Reference No. Date Location Species N..imber Ca..!!3_ 

8 June 16, 1966 Petaluma River, St,·iped Bass 150 Low D.O. 
Sonoma County 

9 June 24, 1966 Suisun Bay Std ped Bass 25 Unknown 
r~ear Mothoall 
fleet, Solano County 

10 July 22, 1966 Petafoma River, Ca·p 90 Unknown 
Sono-:1a County 

11 August 9, 1966 Leslie Salt Co. Striped Bass 1,000+ High Salt 
Sears Point, concentration 
Solano Colmty 

12 May 21, 1967 San Leandro Marina, Striped Bass 162 LOI-I D.O. 
Alameda County 

13 Sept. 7, 1967 Mare Island, Shiners 2,000 Oil 
Solano County Striped Bass 500+ 

Staghorn Sc1.clpins 20 

14 Dec. 15, 1967 Foster City Lagoon, Topsmelt 18,000 Unknown 
San :•iateo County ,'\nchovy 2,000 

15 June 7, 1968 Suisun Bay, Striped Bass 25 Unknown 
Contra Costa County 

lb August 6, 1968 Ross Post Office Steel head 25 Raw 
Ross, Marin Seu: pm 250 Sewage 
County Roach 250 

17 June 8, 1969 Alameda Beach Stn ped Bass 2 Possibly Pest 1 c i de 
s. F. Bay, Alarr.eda S~1ny Dog Shark 3 
County 



Table F-1 (Continued) 

Reference No. Date Location Snecies Number Cause ---

18 June 11, 1969 Bel Marin Keys Cc1rp 15 Unknown 
Near Novato, Striped Bass 6 
l~ari n County 

19 June 14, 1969 Ala,neda Estuary S:riped Bass 6 Unknown 
Near Government 
Island, /\lameda County 

20 July 19, 1969 Port Chicago and Striped Bass 75 Unkno.m 
~artinez, Contra Cdtf;sh 12 
Costa County Siad 2 

21 August 21, 1969 Larkspur Lagoon, Striped Bass 25 Pollution 
t,;arin County 

22 Sept. 1, 1969 West of Sears Stri;:>ed Bass 2,500 Low D.O. 
Point Bridge' 
Solano County 

23 Oct. 23, 1969 Wcsteriy & off Striped Bass 450 Unknown 
Cra,1ford Slough S:.icker 1 
(area adJacent Perch 1 
to Grizzly Island), 
So1ano County 

24 May 18, 1970 Bel Marin Keys, Bay Mussels 15 Unkn01m 
Marin County Striped Bass Algal Bloom 

with possible 
LO\•I D.O. 

25 May 20, 1970 West Leslie Salt Str, ped Bass 2,000 Unknown 
Pond, H.~.f. 37 and Flounder 1 Algal Bloom 
Sonoma Creel~, Bullhead 75 with possible 
Solano County Low D.O. 



Table r-1 {Continued) 

Reference No. Date Lo:aticn ~ecies Nl.imber Cause 

26 May 20, 1970 Port Costa Str1 ped Bass Several Unknown 
Waterfront, Hundred (Annual Loss) 
Contra Costa 
County 

27 May 20, 1970 Nelsori Resort Striped Bass 1,100 Unknown 
do.ms trec:.,n to 
mouth of Mare 
Islana Channel 
and Carquinez 
Straits, Solano 
and Napa Counties 

28 May 24, 1970 Suisun Bay, Striped Bass 25 UnknO\m 
Contra Costa and (Annual Loss) 
Solano Counties 

29 May 30, 1970 Carqu,nez Straits Str1 ped Bass 123 Unkno,m 
from Crockett Shaa 5 (Annual Less) 
upstream to Antioch, Catfish 8 
Contra Costa and 
Solano Counties 

30 June l, 1970 Antioch Bridge Striped Bass 750 Unknown 
to Crockett, Sturgeon 25 (Annual Loss) 
Solano County Shad 25 

{ough Fish 25 

31 June 23, 1970 Napa River between Str1 ped i3ass 80 Unknown 
ValleJo and Cuttings 
1-!narf, Napa County 



Table F -·, 

Referenc2 rio. Date Locat10n 

32 Nov. 8, 1970 Rec!11ood C 1 ty 
Mun1c1pal Manna, 
San Ma~eo County 

33 April 8, 1971 Pier 35, South S;de 
San Francisco, 
San Franc1sco County 

34 May 6, 1971 Lake Mern tt, 
Oakland, 
Alameda County 

35 i~ay 19, 1971 Redwood City 
i1un1c1 pal Yacht 
Harbor, San Mijteo 
County 

36 May 20, 1971 Canal off Petaluma 
R1Ver and at Bel 
Mann Kr:.?ys off 
Nova to Creek, 
Mann County 

37 r-:ay 22, 1971 Benecia Flats, 
Contra Costa County 

38 t.tay 22, 1971 Off Ant1och near 
K111:bal Isl and, 
Contra Costa County 

(Continued) 

Species 

elack Perch 
Sh.ner Perch 
\r,u 11 eye Perch 

~orthern Anchovy 
Fot k Cod 
5t.irry Flounder 
Ps•,orted Perches 

Sh,·1miJ 
fei·ch 
Gohie 
f,u"o 1 head 
~-h iner Perch 

;:.m hovy 

Striped Bass 

~triped Bass 

Carp 
~.quawfish 

Number ---
1,000 

10,000 
l ,000 

500 
40 
10 
70 

5,000 
1,000 

100 
75 
2 

15 

500 

Cause 

Unknown 
Low D.O. a 
contnbut,ng 
factor 

Unknown 

Unknown 

Poss1bly Redwood C1ty 
S. T.P. 

Probably D.0. 
Extensive algal bloom 

Unknown, Red tide cond1t1ons 
in Carqu1nez Stra1t 
from Port Costa to 
Crockett 

Unknown, Red Tide 
cond1t1ons 1n Carqu1nez 
Stra1t from Port Costa 
to Crockett 



Tabie r-1 (Cont rnued) 

Reference No. Date Location iJecies Number Cause 

39 May 29, 1971 Midship~en Point-- Striped Rass 80-85 Entr;ipment and 
Tubbs Island, Elevated Temperatures 
Solano County Low Tides, Low D.O. 

40 June 30, i971 San Leandro Bay Striped Bass 100 Unknown 
near mouth of 
San Leandro Creek, 
Oakland, and 
San Leandro Creek 
from mouth of 
Hagenberger Road, 
Alan-:eda Count/ 

41 June 7 to Lo•er NaDa River, Stnped Bass 90 Unkno,m 
July 12, 1971 Napa County (Boat count) 

42 June 7 to Eastern San Pablo Striped Bass 89 Unknown 
July 12, 1971 Bay, Napa and (Boat count) 

Contra Cos ta 
Counties 

43 J.ine 7 to Carquinez Strait, Striped Bass 362 Unknown 
July 12, 1971 Solano and Contra (Boat count) 

Costa Counties 

44 Jt..ne 7 to Suisun Bay, Solano Striped Bass 122 Unknown 
July 12, 1971 and Contra Costa (Boat count) 

Counties 

45 Sept. i7, 1~71 Redwood Shores Ba, t Fish 2,000 Poor \later 
Red11ood City• Shrimp 8,000 Circulation in 
San Mateo County Turbot 1 a Closed Lagoon 

f/.,dsucker 300 System. Possibly 
& Unknown Amount Low D.O. 
of Cleaned-up Fish 

46 Oct. 15 I 1971 Tidal Creek behind Unkncwn Fry 35 Possibly Sewage 
440 DuBois Street Stickleback 15 
San Rafael, 
Marin County 



APPENDIX G 
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APPENDIX H 



APPENDIX H 

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

1. Review data from checking and self-monitoring progral':ls for existing 
waste clischnrges to determine compliance with this policy - revieu 
data on a continuing basis and complete determination no later than 
July 1, 1968; 

2. Develop waste discharge requirements and self-monitoring programs 
which will assure compliance with this pol icy and the policy of 
Hesolution No. 803 as expeditiously as possible and in accordance 
with the followin~ schedule: 

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

b. For all existlng waste discharge not under requirements at 
present - give priority to industrial waste discharges and 
complete no later than December 31, 1966; 

c. For all existing waste discharges uncicr requirements at 
present - complete review and necessary revisions no later 
thal'l De~~P'hP.r 3:;_5 1970; ar.1 

J. 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 arc co,1sistent with this 
policy. 

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

4. Require all entities to determine and report on conditions contrary 
to this policy caused by the discharee ~f combined stormwater runoff 
and sewage including measures needed and schedule for compliance 
with this policy no later than July 1, ~968; 



TABLE ll-1 (Continued) 

5. Eliminate dairy wastes as a factor causj_ng 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 Rer,ion, 11 San Francisco 
Bay Regional Water Quality Control Board, 1967. 



;)I SC HARGER 

Alviso, City of 

Los Altos, 
City oi 

RESOLUTIO:-;s .r.~D/0:::t ORDERS 

Rcso!. 364(6/15/61) WDR, 
RWR 

'59-40(8/28/69) 
Bact. rag. 

Resol. 212(3/;5/56) RWR 
6~1(2/18/65) amends 

212 elirinates grease 
s tar.aa.cd 

67 5 (6/17 /65) 
sc~adule :or co~pl:;.ance 

67-·53 (10/:9/67) 
WDR, Rtra - rescend3 212 
reg. for alternat~ves of 
Jc1:1c treat. 

68-16(4/30/68) C&D 
ore.er (•.;1th sci~ecu le) 

63-74(12/18/68) 
amends C&D orde':" (,;itn 
scheC:ule) 

70-60( 
reissue of C&D (with 
5Che:dulei 
(Pres~ncly not con?lying 

w~th active resol.) 

TA3J.E H -1 

S':'ATCS O? l' .. El.'IE:-:ENT 
SF Bt,Y i:': SCl'.??.GERS 

i-iJN::"CI?J LI':.,.:'.ES 

!'-iOSl' RECEHT j tl?!.:S:J:Cl!'r.;T::::ON 
SCP~i)~LE {(,R co·:.~::::~::.1 S) 

(Pesol. 364 ~nd~cated t~at 
perewp~ory 0rder issued by 
s~a~e Depc. fublic Hc~lth 
on 3/8/61. G1reccs certain 
actions w1tr. sche:iulc.) 

Resol. 70-6G 1 

Co,p!iance \;J th c1 2 reg. by 
8/15/70. 

Oti~er reg. 

Cowple te co1:s t. & :,per. 
11/30/71. 

Dewo compli. 6/1/72 

ST;.Tl,;S l!Q:! PL.:1.N 

(Resol. 364 (1972-73) 
also s~~~es Connect to 
con3t. of San Jose 
nm• :ac. are :•iain Plant. 
contrary to 
Sr, "?L3 policy 
favoring 
consolida~ion) 

Im.,:,rove:.ien cs 
to STP com­
p!cted 11/6 5. 
;;. co,,tract for 
e: pansic,n of 
[ac1l1ties was 
cn•arded early 
1970. 
(See Palo Alto) 

co:-:..'l.lENTS 

Alviso has been a~~exed 
by San Jose ( ) . 
STP now cpe:ated ~y c~ty 
oi San Jose. $2SG.0O0 
interceptor ar.d p~-?ing 
to San Jose ST? ~e:i~ed 
in State ncels list for 
FY 72-73. 

•Rev15es sched~les that 
a~oeared in Resol. 675 
(~~rtial scnedule), 
68-16(co~~lete co~st. 

3/31/70/ an::i 
60-74(co;~lete co~~t. 

& O?er. 2/28/71). 

Agreeme~t has been 
reached bec¼een Los 
Alcos, Palo Mlto and 
Mountain Vie\1. (See 
Palo Alto) 



CISCI ,;RGE:R 

X1l~1.tas 
San~tary Di!,t. 

RESO:.u':.'IOi\S AXD/OR ORDERS 

ii.esol. l2<i (Vl6/53) Rl'lR 
H2(1/17/63) 

•·cscer.ds 124 revisas 
1e(i~1::-e""ilr:?nts 

,:7516/20/63) 
revises ,,..,2 

515 (12/1'.l/63) 
scned~lcs ;or co~oli. 

530 ll/16/64) 
C&D orc~cr (.;1th 
s::ncd ... la) 

67-8(2/16/67) 
a~~nds C£D order & 
rcv:..sc.s sch:idule 

69-27 iS/2!./69) 
::."a:·1::.scs ~-·"- & i,~~ 
rescends ~;2 & C75 

70-6 (3/l<:/70) 
C&D ore.er 

i0-58 (7/23/70) 
s:,R~ fo::;;-,al .:?:iforce­
rae:-.: action 

rescinds 70-6 
(?rcsc~tly co~:;,111.ng 

wit~ ac-~ve =csols) 

TAJtI,i: H-1 
(COXT!ll:.iEC) 

STi\'l'US Oi" 1'L'l\'J'C:•H:i..T 
Sr D1,Y l.,l bl:l!.1~Gl:Rs 

~lUNICIPJ! .. !.,ITICS 

MOST RECE~~ li .. ?L!.:l•J'CNTATION 
SCnEDULE {Oi".. co·.;::EN~S) STA':US 

E:!1"4ant 
s~ttll.ng 
pond com­
pleted 
9/2/69 

SF Bay Board 
fines s;:i in 
co;;ic>liance. 

(l!lH-75) 
Jnterceotor 
to• c1rd Cen­
tral oay 
i..::.th deep 
vater o..it­
fall. 

co :..·c::Ts 

C&D order (70-G) in 
eluded additional 
cc~nection oin suo­
sec..ient to 3/14/70. 
rlaS baen rescinded. 

On 1,/2/7 0, SI "RCB 
re~and:id to tne S: 
Bey a~ard co~tin~~~g 
)UrJSG!.CllO.l. 

~SD 1s now part1c~?at1ng 
~itn San Josa fo~ 
connection to f3c1l1.t1es. 
Sc~cdulcs i~dicates 
ca~6c1t1 \.111 be a:ail­
~~lc by 1/1/73 and w1ll 
discortinue o~erat1~ns 
at present ::1lp1tas 
plant. 



DiSC!'f.RGH 

1-:enlo Park s.n. 

Recwood City 

i'ESOLUTIONS i\'.'<D/0:l. ORDER:; 

24(10/i0/50) RWR 
(6/20/63) resc:nc!s 24 R'./R, WOR 

52~ ( 12/,c/63) ~crcd~le 
590 (3/20/6:.) C&C ord:i-
6cS (6/17/~5) ?7,cnc!s schedule 
;oz (9/lo/65) A;;-c,cs 590 & 668, 

;;,•,,:~, i'Lri? 
67-i:(L)/25/67) C&O a~ends 590, 

eco, ;c~ 
67-5~l1J/i9/67) Ro3. fo, joint 

trca:-e~t a:t~r,at~v~s 
67-S?l I l/16/~7} \.:il, R',.r; fo; rn­

t':!i"·-: iG.:, 

68-:S/9/25/cd} rei:, for pro­
pcs,:c /1.?. f.ic. 

63-69(:2/18/to) c~o orccr a~enas 
67-13, 702. 668, sso 

69-L~(;/~~/69) aact. re3. 

(?rcs::~:1y c=••?l11r,; .-1,th active 
ra:ol i..t1 o·,s} 

2c2 ( I :?/19/57) ll'/;:, 
45J(L/lo/c~) reccirc:!3 262 

r~v1s~3 ~D~, ~~~ 

~~~/12/1;[~3) schedule 
/v~(9/b/o), s~c,cs 
6,-!:o(!i/26,'oi) ~~~;;c!s sc!icdoJle 
6i-S•·( l 0/1 '/oi) n:.•11 ses w:;;;, ii~R 
60-17(4/JO,'bS) c;;.u order & 

schcd 1.Jl e 

':'i' SLE :i- i 
(COl,TINU :D) 

S':'ATUS Or' AiJ.i~1'L"••CNT 
SF BA'! DISC11i,RGi:RS 

XU1'ICl?,\LITICS 

~OST iU:CE:;.T :r:-:Pl,E~:E:r,;TA.';:ION 
SCHEDULE (O? c·o. ;,.,:E~'l'S) 

ResoloJtion 70-4·· 
;..cc 
CCl"lpicte cons:. 
licmo ccm,;li 

3/3½70 
4/l 71 
S/1/71 

66-7i{ 12/i31c6j. JOl/lt tre&t. aiter. 
rc~,s~s ~chcd~lc 

70-4(~/i4/'0) C&O revises sched, 
70-6~(7/2}/iO) u~c;cs C&O oclc:es 

~Cd. ccr~cc:1=n tan 
Present!( con:?ly,ng w;th ac:ive 

rPcn 11t-,nn111;, 

STATUS 

lmpro\'e::,cnts & 
extensions of 
stao;J,zation 
ccrn?leted late 
1969 

Limited im­
prove:r,?nts -
made period, c­
a 11 / 

Fae, I, ty for 
siuc!~e ~rcat. 
& c!ispo .. al & 
e.(ccss chlort­
r,at,on ccr.i?icted 
7/70. Add. 
COi,ncc:io:--s ban 
d,C?ped. 
(Contrnued) 

0974-74) , 
Interceptor 
sc.,~r ';O\,ard 

Cer,tral Bay 
w1:h dee?­
water outfal 1 

Menlo Park cannot ma<e 
decision as to Joint 
trcatme~t with the 
suorcg1onal facilities 
for San :~atco County 
0, South Bay o,s­
cnargers 

~ Order 70-4 revises sa ✓-
erai ?ast s:hedulc. The 
C&O aiso inciuded an a~d. 
cor.nect,on ban. inc d,s­
c!iarscrs f1lcd a sta/ 
orcer 5/12/70. Rc:.ov.:d 
fr~" court calcnca; be­
cause pro~rcss was being 
made tnru nc~ctiat,ons. 

S6,5CO,OCO aro;cct for 
fac1l1 t,c~ for Rc~•ood 
City, San C3r~cs, =~?1-
w~r.t & ross1biy o,hers 
dcfi :icd 1 n State ,.cc<==s 
1 r~:: for Fl{ 71/ t 75. 



DI SCH1-.RGER. 

Rcc1,ooo C1 ty, City 
of (Contin~cd) 

~a~ Ca1los,-Eei~or.t 
Ci ties o-= 

( r,e· 1 t:-, oL. tary to 
rl?,;,1cv:. C 1 ty 
Sys';cn) 

RESOLU':.'Im:s AND/0:{ ORDI::RS 

;03(;/2i/55) R',;~ 
;L3(iC/20/6C) rescrnds 303, 

revises R~~, ~J~ 
( I ncorr,p lete) 

(CO,ffHIJED) 
STATUS ,),' A:i::,;Ti: .;r:;-:T 

S:: Bil.Y ilISCil."\.!'GERS 
:,;m;ICIPA::.jTIES 

HOST Rr:CE~,':' Ii ii.= LEML...:TATION 
SCHI:I>.iL:C ,Ot{ co·:.:•iI:NTS) STATUS 

(Cont'd) 
Further im­
provements to 
be comoleted 
4/7i -· i nch .. des 
j::>int treatment 
with San Carlos­
Belr.:ont (.!oint 
Auth. for the 
Strategy Con­
sol1oation 
Sewerai;e Plan) 

WQM PLAN 



DlSChA'sGER 

.. 1:,ur.:.a:.n. 'V1e 1-1, 

Cltf of 

Palo Alto, 
City of 

RESOJ,t,TIO,,S A",D/OR O"DE!l.S 

::.3 (8/17/50) Ri-:R 
221(10/18/56) revises Rl1R 

re:;c1..,~ls 13 
64012/lR/65) re~iscs ~~ 

::-esc~nc.is :{HR - ::-esc.:.ncl::i 
grease & oil sta~d~re 

650(3/18/65) schad~le for 
221 

7S6(10/22/66J rescinds 650 
=~;• ... ires s..:,-iar~ re;:ard­
ir.; Joint c~eat. 

67-53 (lv/19/67) i"OR, R;l'R 
fo~ alte:naL1;es of 
Join:. treatrar.t 

67-70(12/21/67) rc~ises 
h~R, =c:;~1nds 221 

68-15(~/30/68) C&D order 
·11.t:n scbcd ... le 

69-73( ) ~~ends C&D 
order & sc~c~ule 

70-61(7/~3/iO) rctssues 
C&D orler nit~ re,ised 
screci..11•~ 

(Prcs~~tlr com?ly1.ng 
~ich ~ctJve resol.) 

436(12/20/62) R,:R 
796(11/17/66) sc1edule for 

4:!6 
67-53 (10/19/67) i\OR, R\•;R 

for alterr.atives of Joint 
treat11.ent:. 

68-3(1/18/65) schedule for 
67-53 

68-14( ) C&D order & 
re~ises schedule 

':,1F-L;; • -1 
(COi •Tl1\UE.D) 

STi\'i'US C~ ,-,jJ:-._:-j: .t;i'-,,1' 
SF BA·1 L'ISCu • H':.C:RS 
m,~.IC l f IIL:·r:.:cs 

MOST PECt,,•r I\ir"L:-" •Jr:·,T;...TIO:-l 
sc-,-:ouLE (OR c:, :.:.;l,'l'S) 

70-61 ClJ orf.cr~ 
De~o corr?lJ.. ~1th 

STATUS 

Detention 
FCi,C: {ai:.:er) 

? 1971-72 

Cl2 re~. 8/15/70 ?~~-~=: c~ar1.-
Co:.?lcte a:i.1 co,st. 11/30/71 .:ier) in con-

and O:)er. 
De,,o COM?li. 6/~/72 

?.esol 70-59 C&D order* 
De~o- co~ol1. w~th 
Cl 2 req. - 8/15/7 0 
Conplete all co~st.ll/30/71 

and o::,er. 
Deno co;pli. 6/1/72 

JUnCtl.Oil \,,,l.th 
crlori.:ation 
co.-;lated 8/70 
{See Palo 
r.lc.o) 

Joint treat­
rent fac1li­
ties for Palo 
Al to, ::01.:ntain 
View, anC Lo!i 
Altos ccm­
ple::e:! 4/-;'2 
pli:!nt 1ncl'1des 
fac. for -:.reat. 
of ind. ,·rstcs 

*~e~1Gc~ scneGJles 
establ1s~ed 1.n Re~ol 650 
Cc=-~· co~s~. 5/l/E9), 
58-15 (co-=:e~e c::~st. 
3/31/70) a;d 6S-i3 (co,­
p:ece co,s~. 2/2~'71). 

Agrcc-.e,~ :-eac11•=:::. oe:. .. ce~ 
• -:,"""r.t.i:.:..il v.:.e· , : .. :..; ;..lt.:}S 
~r5 ?alo Aito :c= =e=io-a_ 
s1ste~. (See ~a:o ~lco) 

$600,00 for Class A 
1n~e~c2Jtor ~e:1~ed 1n 
S=~te ~;c~s l:sc ~or 
F'\ 72-73 for ,•c~-:::a1.n Vie 
Sanitary Dist. 

li.1.ll connect to co-;-:.on 
central b~y dee; ·ater 
o~tfall ~1th So~~, Ba~ 
D1.scrar;ers (See Palo 
Alto) 



DISC {;,RGC:R 

Palo '-ltc,, 
C:.t"· of 
(Con ,.1.rued) 

San .;ose, 
City o: 

68-72(12/18/68) a,er.ds C&D 
& revises scneC~le 

?r-59(7/23/70) rei~s~es 
C&D & re~~ses schedJlc 

(~res~n~ly not co~plying 
witn active resol.) 

316(11/1)/59) WD? 
66-11(3/21/66) revises XDR 
69-26(6/2C/b9l C&D order 

..:itri c;~red ... le 
70-5i(7/30/70) reissue C&D 

o:Cc!' 
70-~ (ll/2V70) re;i.-,cs ,;or1. 
71-36(6/2C/71) a,c~ds 

s~hcJ~lc of C&~ order 
71-,a(ll/23/71) C&D order 

f~r tox1tc1t1 ,11th 
sc!-.ed..:le 

( a;-,cnds 
Ga-11 

(Preser.tly complying 
i.ith acti·.-e rcsol.) 

TiiBLI .. H-1 
( COi, Tl IIUED J 

STA~US or i.U!a'i,::. ::a,':' 
SF BAY DI!,Ch,\PGC:RS 

~,UIHCil>i•l,l'l'I J:S 

llOST RLCEl·•T Ii ,p LL'-,!:r:'i"ATION 
sc-,r;o..,:,r; (Di. co .. i;::rs) 

Resol 70-57r 
01\~Sl.On A - Cl2 fa~lli~ies 

F - R?ilr~aj sour 
~cc [or spur 8/2C/7~ • 
place in o~cr :/28/71 
Deno u~tn c1 2 req. :/31/71 

D:.v:.:.;1.0:1 A­
Co1?leted 
5/71 

01··1s1.on :'­
Cc-.pleted 

(1974-75) 
Connect to 
cen~ral bay 
dee;, \-.ater 
o~~fall 

Division B - ?~1rn & 
aci.11.t101s 

Secondar)Div1s1on B­

c - ~lulge cona. & 
digesters 
Advertise 9/30/70) 
receive 01ds l~/15/70 
Ace 12/19/70 
co::i?, co.1st. - to be estab. 

Division r: - \"<"ter Reclaraa-
t1.on ?lant 

FP 3/31/71 
Rcc~est aut~ to 
Atl;ertise 4/5/;l 
bids open 5/5/71 
Ace 8/5/71 
co::iplete cons~. 8/3/72 

Resol 71-78 foz to .. icity 
FP 3/15/72 
Ii""i?A.£-,ent proJ- for- • .. ·astes 

to r;yste:n 5/1/72 
Report (fcas. cf r<>?:1:>V1.ng 

N:-i3) 3/1/72 
Reporl on so~rccs r lcate­

nen~ ?rogran 5/1;72 

Gr:-at of!:cr 
6/71 uC 

C - Gr.:int offer 
UC 

D - Sludge 
lagco:, c;rant 
of:er G/71 
UC 

E - 1:a Ler Rc­
cla11at1on 
?lant 

South Bay D1.scharg rs 
have subtlittec re; rt ~or 
c~nstruct1on of~~ J 

, at::r outiall to C ;tral 
SF 3~¥- Tenative 
schc~Yle calls for 
Federal & State a~~=oval 
by 12/31/72, c~,,i;te 
con3~ructic:, 6/30/,7 
end co-~e~ce op~=a~lon 
7/Jl/77. T,e follc;i.ng 
n~~~c1?al~ties a=e 
in~ol~~d 1n t~e Jo~nt 
O'.J~!:~11: 

Sa~ Jose-Snn~a Cla=a s:s~e• 
Sa, Jo~e; Santa Cl~ra; 

Co-nl} San. Dist. 2,3 ~,: 
3-uroc:"-i). & Cupertino 

s.i.,. Di.st. 
Falo :,.lto 
Lon rlltos 
Si....nn! \ale 
••ou·1ta1n View 
:'l1l;,.1tu& San. Di.st. 

s2~0,ooo,ooo proJect for 
s~o~eg1cnal trcat,ent 
plants, interce?tors and 
outfal 1 serving 
So.Jtn Ba'L· D:.s=ia::.·=e=s 
State neecs list f~r 
FY 73-74 



Cl SC.-=-!'!GER 

"j,1.on s.o. -
rn,:.r,,;ton 

jtti'-n s.::>. -
::c·.-;a:·c 

!'!!:SOI.U'l'IO' S ;u:D/OR ORDI:i!S 

2:; (3/17/53) R:,R 
42 (2/16/65) C&D order 
23 (2/17/66) ;:.;;a,:;DR 

__ (ll/25/69); R~sc1nds 723 
rCJl.SCS R",:t.,.HDR 

69-61( J revises ilDR & 
sc,cd..:le 

-:;.·;.aE: H-1 
(co:n rnu:;o\ 

STA'rus Qi'" ~\Bi,"~'1: ~!:i'IIT 
sr B'\'). •'l::C ;,•tGi:i!'5 

:11.n, 1c1;,,, r,l'J 1 rs 

~,OST ;u::c;::·n· I ,i'j r. ,:: ,'l'\i'IO~ 
SC11l:,)vL::: :c~ co~ . .Ci,';: SJ 

Resol 70-92• 
Co~pli "iln OC reg. 

Cc,iilplece su,;,reg10,1 
1/1/";2 
s~om1t F? 3/15/72 

study 

7~-13i2/16/70) requests tighter 
.:3cn:?C..1le 

70-92(11/2~/,2) a~en1s 69-61 
and re~:ses scned~le 

(Preser.~ly cottplying with 
active resol~~ions) 

Resol 297 (12/18/5S) 1vDR, 
6t.6 ( 3/18/65) 

RUF 

653 ( .:/15/65) C&D order 
& scncC:ule 

689 ( 7/18/05) C&D -
revised schedule 

69-40 (8/28/68) Bact.req. 

(Presently compl~i~g with 
active rer.;oi) 

~!!sol 487 (B/H/63) ?..::x,\:i)R 
652 (~/15/65JC&D order 

& sc.-,edule 
Gas (7/lS/6iJrev1ses 652 
69-iO (8/23/69) Bact.req. 
G9-t.6 ( J resc~ncs 

68B & 67-9 

(?rese~tly compiyin,; witn 
active :-esol) 

689 C&D order"' 
F 12/15/63 
;:-p 6/15/65 
ACC 3/15/66 
Com;;>lete Const. 3/15/67 
Demo.Coir.pl1 10/01/67 

69-40 for Cl2 reg~. 
ACC 5115/70 
Complete Const.7/31/70 

~esol 67-9* 
Co:r.;;>le Constr. 
Dewo. Compl1.. 

6/67 
10/15/67 

ST/oTe.JS 

Fac-1 .... tcs 
::cnr:>lete 
ii6a? 

Ne,· 
tc;1cil1!:es 
co.1oletes 
9/i2 

Partici­
pation in 
jOl.nt 
SL~Cy of 
deep \>:nter 
outfall 

(See 
iiay·,,ard) 

?iew 
facilities 
co,,olcted 

6/67 

P11rtici­
pat1r.g in 
JOl.nt 

.. st:d~ .... of 
aee:,-.,ai...er 

(1974-75) Con~ect 
to ce 1t1-al Ba:,, 
rleep,,ater out­
fall 

(1974-75) Inter­
ccpto1- se ,er 
to·,ard central 
Bay with C:eep­
water outfall 

(1972-73) 
In tcr1.n irnprove­
ients 

l9i4-i5 Inter­
ceptor se,,er 
to, ·ard ce'itral 
Bay I i th c:ccp­
,·3 ter out:all 

•sc~ecules in past 
resol and/or orcers 
refer:ed to trcnt­
~e~t plane l.~?rc,e­
~e~ts - S€e Stat~s 

~Revises past sche­
c'l..iles 
?art of East 3ay 

Dischar-;es (see 
Hay,.ard) 

~Revises pnst sche­
dules 

P~rt o! East Bay 
Disc~argers 

( o;ee i-:aJ··. ·ard J 



unJ.on Sanl.tary 
D1.st::1ct. 

::u:so:.uT!ONS A,-lD/OR OR.:lERS 

6Ci (7/19/51) R;•IR 
395(2/15/62) rescl.nds 66 

re'\11.ses R\•:R, !.;::>R 

(Presently not co .. ?lying w1.th 
act1.~e resolut:onsi 

:-: :: .:: H -1 
( CONTI llU Eil ) 

S'!A.':t;S C:" ."'t.2;';L :;~T 
s~ sn~ ~:sc~~?:~~s 
::t:~:rc:? ,.~r;r:;.s 

:-:os:-?.:::c::;:;~ ::i.?:.::: _:;_,T;..TIO:, 
SCHEDULE: {l)R co.-·z:!TS) 

Resol. 23 (9/2l/50) R,/R 12-.;o 
25.; (10/17/57) Fortr.-..itn for b:.,i)ass 

resci~tls 23, oron~b1.t1.on 
re·. J.Se:; Ri:R, \!OR Sche:Lle [or ::iro uoition 

4 7 2 ( G/2 0/63 l of CJ scharg~~s -::.o 
resc:n~s 254, nearsnore 
=e/J.S.?S ? -~, 1:oa- S-..io,it ?P 10.'l/72 

701\9/15/G~) scned~le Fi? S/:/73 
765(6/16/66) scn~d~le ACC 8/1/73· 

fo= •. e~ ·eat.:1~r Co:-liplete Construc-
flo\· cor:trol t1.o!l 6/1/74 

67-11(4/28/67) C & D 
or..?er 

67-51110/19/67) 
::'CSCl.;'ICS .;72, 
:-e.-~scs R~.a, ::::>R 

67-52110/19/67) ame~ds 67-11 
68-7G(12/18/6Si rescinds 

7G~ & 701 (oypassing) 

STATUS WQM PLAN co:-riENTS 

Intermediate 
Plant c:,moleted 

1960-

(1975-76) 
Interceptor 

Sewer to,rard 
Central Bay 

Part of East Bay 
D1.scharges (See 

Hayward) 

Now tr1.outary 
to Uni-:,n SD -
Irvington i?lant 

Part1.c1.pating 
1.n Joint study of 
deeo \:ater outfall 
(See Hay\·ard) 

Improvements 
to treatr.ent 
pla,1t - UC 
(grant ot:fer 

:?/68) 

Pa=t .. cipacing 

197J.-72 Connect 
to soutn San 
Franc1.sco and 
San Bruno Joint 
plant 

as po5s1.ole JOl.nt 
o..itfall to cen­
tral oay deep 
waters (See 
So. San Franc1.sco) 

72-40 prohib1.ts 
bypass1.ng and 
proiuol.ts d1.s­
C'larg9 Wl.tn1.n 
200 feet.of 
shoreline' 

Part1cipat1.;ig in 
po-;s1.l,ie Jol.nt 
outfall (Sec 
So. San Francisco) 

Joint studf ,.1th 
M1.llorae for co~­
mon 01.r.tfail 



DI SCr:n"'GE=t 

Eas 2ay :·un~cipal 
~ci -~ D~strict -
S?e ~al ~~str~ct 91 

RESOLU'rIOt,S i\:,;n/OR ORDSRS 

71-75(10/28/71) req. 
for so. San Francisco 
for possicle Joint 
proJect including 
B~rl 1r"':jai.~e 

72-10(7/25/72) a~ends 
67-51 scn~dule 

(?rcse~tly co-~l~ing ~ith 
acti,e rcsoluLio,s) 

R2sol. 73 (9/20/51) ;,;o;i. 
i18 (1/20/66) :i.:-,e;-,ds 

7 3 & s::,,~'1 .... le 
68-Sr3/21/G3) 

r~SC-:'C.S 73 & 718 
revises • .DR, R··:R 

70-3i (~/23/70) 
a~e-,Cs Ga-a 

10-;1 (10/22/70) 
a-e:i.cic; 63-8 

72-21(5/23/72) 
u.~2"\C.S 70-:31 & 
sc.--:.ed~le 

(Presently not cowpl~ing 
witn active resolutions) 

1·;. 3 l,E H-1 
(cor..m,u~o) 

STATUS o:, i,~i,'r::· 1E~.;1• 
SF Bi\'i D iSC,1.i\RGCRS 

~,IJNICI ,1,\LI'l'ICS 

MOST RECC:NT I:-Pr.E, lE1-1T;,TION 
SCHEDULE (OR co·-.. ,ENTS) 

Resol. 72-21 

STATUS 

Remov;;,.l of 
F? for pr1n~:y ~~provcrnants D1sc11~rge 

& ?~~p~ng i~a~1~ns 6/1/72 af d1gc~ted 
FP ~o~ scco~c1~ • & sl~dcc sl~e~~ 

tree>'. -;-~;-t :. d _; ;osal 12/1/72 (vacuU,'1 
hCC ~o: p£1,~r~ 1rn;ro:e~ent filtration & 

(1971-72) 
Cre~lCal & 
e ..... ;anded 
pr1i'tar1 
trcatincnt 

~2/13/72 tr~~<i,g to (1972-73) 
ACC fo~ s~co~d 1,p~o;c7.=nt lu~~ fLll Sobrnnte 

G/1/7] co~?leted 7/il)?lant 
F? ~or ::i:~g add & c~Lfall cne~ical 

~o~i!~ca~1ors S/:/73 Presently !locc., cen-
Co~~le~c Co-1tr~:t10~ d~vclop1,g FP tr1fJgc & 

p=i,. 1~9r~,e 7/1/74 for cnern:cal precoat filter 
bid;. ald & CutCPll tr~atrncnt 
rr,0C:1~1catiors 9/1/7-l facility (19n-74l 
sc:::011c.ar, ;.r,::iro ,e,,en ts, (co111rl e1:1on Walnut Cree'< 
~l~jce L~ea~~en: & dis- expected 4/1/ 
posai 2/15/75 72) 

i-"'1.lter ?lant 
Chemical floe. 
centrifuging 

$3,200,000 proJect for 
interceptor sewer fro~ 
B.irlingarne and 
rtillbrae to So. San 
rranctsco defined in 
State n~eds 11st for 
FY 72-"/3 

Pilot pla~ tests have 
injicatcd oest alter­
nat~vc ~cthod for 
ac~11e' 1 ing 85~ re-o~al 
of BOD 

EB:OuD also cart1c~::a­
t1ng l~ Joint ou~;~~l 
studJ for =ast Ba\ 
Dis~~arges (Sec H~r~r 

EB'~D reccivej i=a~= 
offer d~rinc FY t:-
72 ~or ST? i,prcve­
racnts. Total el-2-0: 
costs $53,200,000 

a~d precoat filter 



Este:-o ::..1:-.1.cip:=:t.l 
!rnprc~c~ent District 

:i::d, CltJ of 

RCSOLU:'IO~:s AilD/OR ORDERS 

.;1<;(5/17/02) WDR, R\iR 
69-39(8/28/69) Bact. req. 

j.•J-_I LE H-1 
(C01/TINUEu) 

ST;\TUS 0~ AU\':.'S ~:;":L'a'i' 
SF Bi,'i Dj SCi-lA <GERS 

,.;u;,ICI Pl.LI.'I CS 

MOST P.ECENT JX?LE:liENTATION 
SC.r'EDi.iLE (<1P. CC ,:: .E:,:TS) 

(Presentl7 not ccmply1.ng w1.th active rescluti::ms) 

231 (8/21/53) RWrt 
69--.0 (8/28/69i 

Bticc. rec;:. 

t;22(7/19/62) 
713( l sc~cd~le 

70~\ C & D 
O::der & schedule 
resc:.nds 422 

70-53 (6/25/70) ;;:oR to 
co:--, ~ortt ~:1th Porcer 
Colog-ie rlcc 

72-9\8/22/72) 

!-c:10d.1le ~or 
a~·-=-i!c-:.J-~,a-. c_e_r_ot1 tr 111 a =re a 
\ 1:~ F ~ at,. o~ inaie I 
proJect & a~Lho~ize pre­
pa::ation or :.ts & ?P :0/72 
Fi~al agr£e~,?~t5 F & 

ad~. 1/73 
In1.ttate stutl1e3 for re­
duccion oi 5to~. ~ate:: 
1.nf1.lt::at10~ & adopt 
sewer ordinance 2/73 

STATUS 

Prl.nilry 
Fac1.li':.y & 
Sludge D:..s­
pot;al fac1.l-
1.ty cor..p:;.eted 
6/59 

WQ,·1 PLI\N 

(1972-73) 
Corsol.1date 
sludge ais­
posal facil­
l. ti.es .. ·1 tn 
San Mateo 

(1972-73) 
Connect to 

co:-::-iCtlTS 

An interceptor con­
!'\ect1.ng to City of 
Sa:-i .-lateo def1.ned 1.n 
State needs 11.st for 
F"i 73-74 

C1t 1 of San Mateo 
?lan~ enlargene,ts 

(1971-72) 
Connect to 
Ba:r·shore S. D. 

cOxidatio~ (1971-72) 
p:md cc;;iplete 1.!'\ter.in 1.m-
9/60 pro.c,ents -

~•e.; stab1-
l1zat10,l 
!:)onds & ap­
o~rt:enances 
UC \grant 
of!:er 9/70) 

c..:!:e-:s.:.O"1 of 
po-c.s, slt,dc;e 
de.-..acer.1.ng 
fac1l1.t1.es, 
ar~'\ ae::-a::ors. 
(197:;-,6) 
r,tercct:>tor 
Se.,er toward 
Central Bay. 

Guadalupe Valley MID 
pl~nt CO~?leted 1, 196~ 
Serves B=isba~e ara-::. 
Croc<er 1.ndustr1.al 
parK. 

Proooses to aoandc~ 
nla;L a~d oeco,e t~1-
~~~arv to San Fra~cisc: 
pli"..r:.tS. 

Out:all proJecL ?ro~~~-
1n~olvc Ha1 ~=d, Sa~ 
Lea!"ldro, Uni.on, Oro 
t.0110, a:1d Castro Valle~: 
Sanitary Dist:1.cts. 
Also includes ·.et 
w~at~er flow frou East 
Bay NUD. 



DISCl •.?GER 

Hay· ... a.=d, c-..~y of 
(c:o,::.i,Jec.) 

!lillorc.e, City of 

Oro Lo~~ Sanitary 
D1str1ct 

San ?ra:-:c1.sco -
SoJtne.:ist 

RESOLUT!miS ;>.,D/OR ORDERS 

(Not pres~ntly c:omply:ng 
~itn acti~e resol~tions) 

527 11/16/641 1;:n. 
5E2(7/16/5~) sc~c~ule 
,02(9/16/5•) ane,l~ 532 
736(3/17/68) C & D order 

& sc:-:c~:...lc 
67-~(11/:9/67) ~o:~QS 

C & C er1 :e~ises schedule 
69-~0(8/2a/b9) Bact. rcq. 
71-75(10/2.:i/71) :m:: :or 

JO&.iL~ t-::i:a.~~-cr.t 
72-39( l a~3nds 527 
~~d 6~-~C. Rcrises ~D~, 
R;•::i anci re;r1.se:; s::r.ccii..l':! 

T;~L-. f-l-1 
(co:,-;rnuED) 

S~;· TuS Qi \•~ "',r 'C :::.:;T 
SF BAY DiS< ~;~ :::RS 

l-h.J1'ICI?A', i:'1 ·_r:; 

NOST R:::CE:.-..T l,: 'L?:-a:;: TAT!ON 
SCH:DJLE (C'::1. en : .• c~.TS) 

?P 3/73 
Auth. FP for ?.iac,e I 
F 

5/73 
12/73 

2/74 
9/74 

12/73 
4/76 

FP 
nee 
Co:;;plete Cons.c. 
De:;;o. Cornplian=e 

Resol. 72-39" 
Suorat ?? 

F? 
;._::c 

Complete Co:ist. 

10/1/72 
5/1/73 
8/1/,3 
6/1/7-i 

(Present:;_y net co-nply1.ng ,1.th active resolut1.,msl 

STA'i'US 

Also parti­
cJpat1."1g 1n 
East Bay D1.s­
charger plan 
for joint out[all 
to central bay 
de.ep 'l,,atiars. 

Consulta.t has (1971-72) 
b~c:1 e11~no- Interceptor 
rized to pro- sc,.cr to 
cec1l "·1th :--'? cl.L:i'1l.i1a"t.e 
for ce:itral bay \.'et weather 
deep . ate:i: o ... t- bfpasses. 
fall. Jo1.nt 
pi·oJect "l. 1:h 
B:...rlingame. 

CO 1:,E:.TS 

$5i,OOO,OOO proJect for 
Cast Bay Interceptor 
i:;e\·er and outfall de­
fined in State needs 
11.st for FY 73-74/ 

* Re,: ises several pas': 
schedules.. 

$143,000 proJect for 
pl.l:rp stat1.on ar.d 
intercrotor defined 
in State needs list 
for FY 73-74, Priority 
III. 

Participating 
1~ ~o:.nt s~udy 
o c c.c.tJp t,a .... er 
cutfa.:.l (Sea 
Ha;,ni=dl 

(1975-76) Part of Cast B3y ~is­
Interceotor cnarges \See l:ia~ ·ar:iJ 
se~er to.ard 

Proposed con­
sol1.da1:ion with 
other SF plants 

central cay 

to ne-:.; fc.c1.l1.ty 
~ith discnarge to 
ocean 

$33,500,000 proJe::t 
listed for outfall 
fron s: plant to La~e 
Merced outfall defined 
in State needs list fo 
FY 72-73. 



Sa:1 =~a:\ClSCO -
Sc.:.-:.:-east 

(Car.:..) 

San Lea:id:-o, Ci.tr of 

RESOLUTro:·s A:,D/OR OP.ilE~S 

•::z..1,L:: H-1 
(COi,TitllJED) 

sT~,.r:-us o~ ~.s;,.:1,c ,; .. :.r 
sr .a; .. :i crsc: 1=,. ..... ..:;i:-~s 

MU,,rc:::r;,t,lT IES 

NOST ?.i::C!-:r-;T ! l?L::-r.: •1Ti,TIOt: 
SCrlEDu:...: (01. CO' ,::r::1TS) STATUS 

--$30, 000, 000 proJect for interception of co,'l::1.ned dishcarge 
(?:1.or1.t~.,- :r:) 

--$ 6!0,000 proJect replacin; airport pres3ure force ~ain 
(?r:..or;.':_, III) 

--$3'l,OOO,OCU proJect for 1.ncerceot;on a,·,J. t_·eat-ent:. of co.-1b1ned 
cisc.•arce aL,o 11.sted fo::- F.: 7(-75 (?r:..or~t-, II) as >:ell as 
Fl 75-76 (?r1or1.':~ :;:I) as ·ell a,; FY 76-77 -(Priority II) 

70-25 ( l :,;:rn., ;.:;;i. 
70-3~(3/26/70) C & D crier 

(Present\/ co~plying ~11tn act~ve re~ol~t~ons) 

(Present~y not complying with active resoluti~ns) 

New ST? 
co-:-o::>leted 
7/7i. 

Part1c.1pa­
~1.ng in 
Joint stt:ci;, 
of deap ,.-ater 
outfall 
(See HafWardl 

(1971-72) 
Solids 
hal'dling, 
sll..dc;e fil­
tration, di­
«;•.?:sLers and 
ef(luent out­
f.,,11 charges, 
gr1 !. re:.1oval 
c19n-,Gl 
1.nterccp :::ion 
anti treat-ne:i.t 
of co,,,.olned 

The following are de­
fined on State n~~ds 
list roi FY 73-7~: 

--$67,000,000 proJect 
for ·t=eatment & 
seco--t<lar 1 sol:.ds 
han~li~g@ SE pla~t 

--$10,630,000 proJect 
oC t1o=tnpo1~t ef~. 
trarsported to SE 
Plc:.nt. 

--s22,ooo,ooo for trea· 
and solids ra~~li~g 

s~.,cr dlscl,arges. 
hot yet c.lefined. 

at Rlc,ur,on:.­
Su:•set Plar.t. 

(1971-72) 
Tr~atm?nt of 
.1.1'\d1.v.iciual 
was-c.es .11.":.n 
dJ.sposal :.o 
de~p ~.~teL 
oJ.tfall .. it:1 

Case t~r~cd ove= to 
Seate A~~orneJ Ge~­
cr.:il 11/10/70 . 

s£ i:.gL'--also 
r•:?c>lc:.c€ in Ler­
cc;>tor 

(1971-72) 
solids handling 
and aerators 
(19i5-76) 
Interceptor 
se\o.er to""'ard 
central oay. 

~=tor~cr Ge~e~el ad­
vised ~f irn~rove-a~~~ 
t:o e:,force:ne:1t a=c:.c­
tai<c~. 

Part of East Say 
Discharges (See 
i-iilJ·.-·a:d 



DISCl'ARCER 
Sa:i :-:atco, Cit}" of 

So. San Francisco­
San Er\.ino 

Cal:.!:cr:ua State 
Prison-San Quentin 

TA,ii': H-• 
(CO iTI,,uCDl 

STA'• l/S o- ;>.i3J' TC" .r::,T 
SE' B1\Y OJ SCrt;\ '!.G::::SS 

!1UNICI t'i> LITI ES 

RESOLUTIO~S A~D/OR ORDCRS 
~:OST RCCEL'-T I:lPLE~iz~.;TATION 

SC,;EOuLi:: (C,R C'O ✓• •• E:1TS) 

(?rese.--:ly complying :ll.th active resolut-..ons) 

(Presently not ccnplying uith 

575(7/16/64) ~DR 
67-~3(9/21/~7) ~rr.e~ds 

575: J~t~2~ C:s_~fec~ 
6B-29C~/JO/ool ;;D:i. -

re3~i:~s 575 & 07-~; 
69-211~/23/691 Ti~~ ScnedJlc 

for Ga-29 

active 

69-~1(8/23/69) Ra~:.sion of 68-29 

resolu.1.or.sl 

(P:.-esently cow.?17.:.ng ;,11.th act.:.ve resolut:.onf;) 

STATUS 

Pa=ticipa­
ting in 
JOJ.nl st1.idy 
for dee::, 
"v:c>Ler o~t­
fall to 
central SF 

WQil PLAN 

(1972-73) 
interim 

irr.prove­
r.cnts 

(1971-72) 
i;:,prove­
rnents & 
outfall 
ci-.tension 

Bay 

$1,500,000 proJect 
for cnlaracment of 
treat~cnc-plant and 
interceotor from 
Estcro ~ID defined 
in State needs list 
for FY 73-74. 

SSF is acting a,; 
central age:it for ssr, 
San Bruno, SF Inte=na­
tional Airport, ~e=c~ 
Ch~~ical, a~d possio:y 
liillbrae and B1.irl1ng~me 
fo1 Joint oucfall projCC~ 

(1972-73) Flow: dry . 94 mgd 
Int~rceptor ~et 3.6 
lo ?t. San dc~ign 1.0 
Quent1n-h1th po~: 5,000 
de~o wu~er 
outfall to 



•~ari~ Co~nty SD ~5 
~:.;.:.-. i?la"lt 

RESOLu:'IO',S A1'D/OR ORDCRS 

351(2/16/61) UDR 
68-29 (<:/30/68) ~:DR 

resci~ds 351, 409, 67-48 
71-43 (G/2~/71) lillR 

rescinds 68-28 incl. 
SC!iedu; e 

71-52(7/22/71) C & D 

~ ;.3;:,E 11-1 
wmr:r:urn) 

STHTUS o:- i,n,•,.:rz~ i~:.:T 
Si: BA"• DISCl!A~GCil.S 

• l!UNICIPALr'Ir:s 

MOST RECEt:T !i-:PJ,J.:IEl•'l'i\TIO?>l 
SCt!E;:JuLi. (0? co:,,,i:l!TS) 

68-28 incl. 90i BOD removal 

71-" 3 subrai t- c::nply sc:iedule 
by 7/1/72 

Comply: floJ.tincr matter: 
Lor t.h\, 1th 

ne~ ccnLt: 7/1/73 
no bipass: .;/1/74 

511 ( 10/17 /6:: )~:CR (?arad1se Cove onl1) 
69-3(1/-5/69) Rescin~s 511 
287 (9/18/58) l,:OR. Main ?lant 

STATUS ---

7/72-on 
schedule 

(1972-73) 
Intercei?tor 
to l?t. San 
Quentin •,11th 

dee;, water 
outfall to 
Bay--also 
wet •,:nuther 
treati,l•:?nt 
1r.-:.er i.m 1m­
pro,1:?rnents 

(1972-73) 
:..ntcr1:n 

improve­
ments 

CO:1J•IC,,1'S 

Flow: dry 4.0 mgd 
pop: 52,000 
wct-15.a~ olant 
design 4.5 

71-43: 1ncl. stro"lqer 
• stds. for col1fo!oi 

t1.oro1.d1'-l'r 500, 
nutr?.ents. 
DJpass i?rohib. 
flo;.: l1i"'1t .; . 5 
m3d 

71-52 v1ol: float1ng 
matter 
By;:,ass 

~=~-J Q;J pl,;') 

SLo-re~tonal progra,s 
to ~e ltr~le~cnted 1:-1~ 
pdrt o~ pro~ra~ held~; 
by la~ su1.ts (Ross ·c·a1,;ey 
trunr: sc ''a!r) • 
$10,000,000 proJect f~~ 
treatrrcnt plant e,la:-~ e .. 
wcnts ~ Joi,t Out:?il 
P 1 t n :,1 "l r !. n Co. s D = !. , 
Sa~ Que~~1~ Prisci ~ 

Sen R~f~el SD (?eS3-~:y 
otner d1sc•13rgers \tli 
be Jrcl..icled). Oc:1.:-;;:: 
in State needs 11st :o: 
FY 73-74 

~lain Plant Flo,.: 
drt: . 7 ~i~ 
design: 1. 4 nga 
pop: 6,000 

Outfall to Raccoo:, Stri:I{:; 



---- .. ..,,.. __ 
LI.I. :::\,,,.-.r..:.-..,c.:"'. 

Xari:i Cou~t) SD :s 
•:ai:, ?lant 

(Cc,::.) 

?.::SGLi.i7IoJ:-:s .;·,·:,;o-:,,. C?..OE'{S 

70-104(12/22/70) A::",er.d. 
~ to 287 incl. scned~le 

TABLE H-1 (CJiifihUCD) 
s:,_;:_: r.. _:. :p.:-:.: :. = 

_,_ -- . --- - ,.. _:,,,_ --:.::" .; __ ,~ 
- - -------.... - ... .:,.:; 

SC-'::D~!.E _JC? C:C __ _z··:-5) 

70-104: Cc.iplete improvements_ 
by S/1/71. 

(Presently noc complying witn active r4~olutions) 

73~(3/:S/6G)~DR ~/sc~edule 
785(9/13/e6)Ti~e Sched. 
71-13(2/25/71)1::JR anends 

732 

732: s~bn:.t s=hed. by 7/15/66 
785: Co~?l/ by 7/1/67 

iiQ~: PL~~· 
See also 
Richardson 
Bay SD 

(1971-7 2) 
aerated 
lagoon 

71-3~(6/24/71) C & D 71-34: Step b=Fass· fort~~ith 1 
co"plete conpl:.ance plan;7/l/72 

and cnlo­
rination 

(?rasar:.:.ly not con?lyi:ig •·:.th active re .. olt·t:.o,s) 

Programs 
to :-c:l..icc 
1nf.1..lt.ra~.1on 
are in pro­
gress. Bene 
issue passed, 
a?plied Lo State 
& E?A fo:: 1~ter1m 
;._ -,,:;,::0·11:!i'e n ts . 

co: -'·==:ffs 
District resists 
particularly in 
sJo-resio;'lal plan. 
i~nts to imple~e~t 
tertiary treatmc:it o~ 
its o:-7\. 

Flow: Dry 1.7 mge 
des1.gn 1.8 msc. 
p~p: 16,000 

out[all to Richards,:n 
Bill' 

732 no b~pass 
71-13· Flo~ l1~1t: 

1.a nae 
Tigr:ter effl..ie,t 

scds. 
C~nfcrms to inter1r 
plan except ~or c~t­
fall specs. 

71-3t.: v:ol: ~is:.n~~t 
son, to ... _ci~ .. 

turn1d1 ty, _ flo,1 t1;,, 
~atter, oy?ass, e·:­
ccssive flo,. 
Cc-nnection ba~-



DISCl'i\l.GER -----
Richardson Ba/ s.o. 

RLSOLV!'!O:lS AND/OR ORDERS 

228 (11/15/56) t/DR 
71-14 (2/25/?l) i:OR 
71-3' (6/2-l/71) C&D ,,/ 

t1- 3 SC:\t:!d 
8/2~/72 - aoare grahts 

c·.tensio:, of by-r>ass 
prOiil.0-

(prese~tly not cor.?ly1.ng 
wit., active rescls) 

T/u,LS h-1 
(cG;~1 INU:':i>) 

ST:'\'!1,,.1S C!.' i\[";,T;- ~F"i'aT 
sr l3:\.i i'ISC:li1R.:::RS 

~h.:~.JICl1'A LI'rI ES 

:1osT RrCE"~T !.•:?jJE:':EN'~,\':'ION 
SCIIEDULC ((.F CO.i.:'EilTS) 

71-33: lfo ~H-a;s: 4/1/73 
sub~it cc~?-•c~cd: 7/1/72 

STATUS 

7 /6/71: 1971-7 2 irter:.m Fl::,\J (Trestle 
Con,1:?ct1on ban 1.npro·,e-.,~,1t.o; Glen) 
a:mealed to 1972-73 dry: .2.igd 
s::atc by dev. "ar1.n iiUl"l deoagn· .J:ngd 
7/27.C3 J.atcr Di.st- ~op: 4200 
a9~c?lled to rnterc~ptor sc~age from 
co~rt~ from Ricn~~dson rest or dist. 
8/5. Sta=e Sa; to occJn. ou~,ef to 
upholds ban Trcac~e~t pl~nt ~au;alito plan~ 
3/15/72: Court and deco .. ater 71-14 • :10 b,•=:i.ss 
upholds ban outfall: Poss1bleFlo, l1n1t :~-~j 
7/22:~BSD asi-:& joint ?rOJCct 71-33: v1-:>l: • 
l : r c ~te,,sion \o1 1.tn o':.her ~1ar1.n flo:i':.l.:,.g 1uct.~:.a 

on b 1?3~s proh1.b foa 1, ~o~, d1r,­
sc m~nc; allo- Co. disc~arges infect, tJ=~~d, 
c~tci tor to~1c1t~ 
interim corn- t•\rea tci'cd \·:...ol • 
p~1~ncc Ciln be b}?~ss.C?rnec_~~-
spcnt on lo..,g- i.Ja·1. 
ran;a proiran ~cc;ra, t? =-~ 

i~fil, dis~~fa~t, 
f,"Sc~l1.t1es 
crlarged 
l~~a disposal of 
&o;;•e effluent 



R1.c .. 1.LLon,.,:, City cf 

sa, Fra:,cisco -
::crtn ?01.nt 

5a~sclito - ~arin 
Ci':..J 5.:). 

130 ( )UDR 
721 (2/17/66) 1,uR rescincis 
130 
69-~0 ( 69l~"end. 
:eq~~rcs d~sinfec~. 
69-~6 (9/25/69)rescinds 
327 (?) 

?t.7 J 
63-6 

C&D resc:.,ced bJ 
70-9 (1/29/70) 

TAcLL I"- l 
(co11~mu·:o) 

STi\TuS '.)E ;.13 "l'!::'•iF.1'T 
SF BAt I1it~~~~G~RS 

I ,vi- re:; l',\i,I'1'I i:5 

~OS'i' Ri:CE::-..c Ii,PLEii:,,TATION 
SCHEDUI.E (O!t :O.--i!::!.-.TS) STATUS 

Plant. 
1m_?ro·1e:nen t 
cor:ipl. 10/69 

1975-76 
interceptor fro~ 
Ar. ~.1.och towa=d 
R1.ch1t1o'ld­
dccp1,atcr 
outfall 

1971-72 
dc::11 ,ater 
out~all, nain 
S\J •·~p and pum? 
alt.crat.1.on, 
turo1.d1.tf arid 
gtCc"'SC rer.icval 
1972-76 
interception 
ar.cl treatmcr.t 
of d.1scnarges 
(ro,, coi'lbincd 
sewers 

1971-72 

flow: dt>sign: 
12.2mgd 
pop: design: 
98000 



orsc:.,\.RGE?. 

Seafir~h Estate 

(Cc~,~~tad to East 
B:i.J :;.t,.D. 

;l:~:-.:.c:-: C:?-,_:0:1 Co. 
i·i..te:.- D1str:..ct 

Calistoqa, City of 

RESOLU'.'IONS A:-:D/OR ORDERS 

TAELE tl-1 
(fOilTi-'iiJEO) 

STATUS o; AaiiC4E~T 
SF Bi--.lC DIS':l•ARGJ;RS 

llU1HCIP,LI1 IES 

1-iosT itECEfJL I,•iPI..E:,C~'i'i\TION 
SCnEDu'LB (0:l. C'C"✓.:1EI.TS) STA'i'US WQi-i PLI\N 

1971-72 Cn~mical 
and expanded 
prirn~ry treatment 

1972-73 intcrin 
reclamation for 
irriqat1on 
197q-75 land 
disposal facilities 



Co~tra Costa Ccun~y 
S.O. ~;o. 7-A 

RESO::..t.,TI01'S ;,.:,D/OR OP.:n;Rs 

T, t:LE t-1 
(CQ,ITJNL.:O) 

ST'\TUS '-:OF .. 1Bi.'! r; ·.E::~ 
SC Bl\Y ClSCtaA•lGr .. RS 

tiUNIClP,LITIL!> 

MOST RECEi·-T I!:?l,E, ,E:,TATION 
SC, .. EDULE: (OR co, .. :;a;~TS l S~I\TUS ---- ;;o:'i PLI\N 

1971-72 
e>.panded 
pr1rnarj 
treat:-; snt 
or po,ding 
197'i-76 
interceptor 
fro .. , r-,tioch 
to '?rd 
R.ichit'O:id, 
deeo1oter 
outfil 11. 

1972-71 
J.nLe::-ce;itor 
sc\,er to 
Cit~· of 
Pinole 
1975-76 
int~rcet_Jtor 
from i\:"' .. t1.och 
to..,ard 
Ricnmond, 
d-:?eo~·ater 
outf~ll. 

CO"i:•,EilTS 

$35,000,000 proJect 
for transporta~io~ 
fac. fro~ Croc~ett 
Valona to R1c~r.ond 
pl~~t defined in 
State needs list 
for FY 74-75 

$712,00Q ?rOJect :er 
nc, scco~da::-1 pla,~ 
dc[1,cd in State 
neccis I.st lo= F1 ~2-7: 

To con,ect to ?lnoie 

$90,000 ?rOJect for 
1.nte:-ceptcr to 
P~nolc ST? de:1red 
in State ~eeds !1.st 
for F'i 72-7 3 



DISCh.,RGER 

:.a-; G.:11!.inas 
'h.l.ley S.i:>. 

RESOL:iTIO'iS AND /'JR O~DCP.S 

380 (10/19/61) Lo:.g ?.ange 
? lc.:i. 
3iC (2/15/62) KDR 
69-~0i /26/69) rte~uires 
C1sir.~e=c. ?1~e sc~~c 
12-:0 (3/28/72) :;oR •,,/ 
sc,.eC:..ile 

Ti-l'H,;: H-1 
(cr,N:INllED) 

s-r;,;:us u= ;-..· :1:1·.;.,c.N!' 
SF a·, l D~sc,.;,-:c;::,s 

?:l,i\.IC~ p;J..,ITI i .. S 

~,OST ?.EC::: ;·_• I:,;; L::"i'.:.~'lATION 
SCHEDUU: (O~ CQ,_,11.,i-,TS) 

72-10 S~O~lt ~on~l­
schec:. 7 /1/72 
Co~ply •,/~lo.-1 l1rn1t: 
l.2/31/73 
No .cy;>c:is::;. fo1 ~:"ii.,J. tn 

STi.TuS 

Disinfect 
begun 4/70 

WQM PLAN 

1972-73 
.a.ntcr.1.m 
l.1"':)rove­
rnents 

(See also 
~lan.n Co 
Si) ;!6 -
Ignacio) 

CO I:iEt,TS 

Flow: dry: 2.1 rngd 
,;ct: 10.5 " 

dcsig,: 2.25 " 
PO?: 30,000 

ouL~c1il to M ~j le:- c~ 

72-10 conforns to 
1ntcr1.T plc=r"" ~:;,,c 

linllt 2 23 1.g ... : 
su,-reg ?la~ ~~ = 
lIT"olc-.e:ic.aC '75-' -
?lib"t 1,ay co; t=::­
pand:d 1.n inte=~• 

$400,000 proJcct tor 
ciJ.Sl.'li:€:C~l.Oi. C:.!"'d 

sludge ~a~dling fac. 
and e,largc7cn~ o~ 
b1.of1.lter defined ~n 
State needs 11.st for 
"i:'i 72-73 



:1ar.1n Cow!'l.ty s.o. 
t,o. 6-Ic;r.acl.o 

RESOLU1'IO~·s A::D/0.R ORDERS 

5'.J6 (8/20/64) tlDR 
69-8(2/13/69) li:JR 
P.csc~rcs 4i0 & 596 
69-15(3/13/69) C&D w/Scned. 
69-286/24/69) a~ends G9-15 
69-~~(9/25/69) aillcnds 69-15 

TAI,i,E H•I 
(lO:,TJl,U:::0) 

STATUS O! A.:3 \T .; ... ~C:-,1' 
SF B,\"i i,rsc11,v·G::Rs 

1-,macr1·i\LI'c'IF:S 

MOST RECEN':.' IMPLE,•;c:·'TATION 
SCHEDl,LE (OR CC-•_.'3N7S l 

& 69-28 69-<:9: co:nply oy 4/15/iO 
i0-72(9/2~/70) amends 69-a 
70-6~ ( 10/22/70) a. .. cnds 69-15, 70-86: .:orr.ply «/i0-72 
69-,a & E9-49 by 2/1/73 

(?resently not co:nplying 
~ith active resol) 

s~brrit su.0rec;. scned by 
3/15/71 

STATUS 

(75-76) ?L 
Marin Co. & 
S. Sonoma 
Co.-Inter­
ceptor to 
Pt. .. Sa"'l 
?cciro w l. t'I 
cicc>::, .. ater 
o.1tfall. In-

Flow: .7 mad to be 
enlarged to 1.2 
PO?: 10,000 
out~all to Novato er. 
s~a5o~al 1::iga~1on 
u'Se of effl\.,clt .. 69-8: 
strict col1for1 std. 
(c~nccrn o~er 1rri-
ga tion use). 

Cons~ruction tcrceptcr maJ 70-72. rc~~1res dev. 
1s a little go as far as of su.0reg pla, ~~t~ 
benind scned, ?~. Sa, al~crnat~?e to orooose! 
but snculd Que,t~r or to S=~ ?aolo cut:ai1.· 
meet corrpli- ocean as Joint 3~=~ss ~~01~~ 
a nee scncd- proje?Ct •.1o· .1 t n L'.J.c::.n is to J;,g::-a.Je :;o­

So. ~~rin dis- ~co & Ia,acio 
charges plants, i us~ co-~ined 

outra~l t~ s. ?aDlo 
oa; Reg. od ~ants 
di[~~re~t outfall ~o­
ca~1on, Gra,ts fo=~~­
co~ing, bC?ldS ~old. 

SJJ,000,000 p~o;ect :01 
St:.::>reg. trunS?'.J:-t of 
trau~nent and possibly 
recl~matio~ fac dc!ine~ 
1n State n~eds 11st 
for FY 7J-74 



Marin Co~nty S.D. 
No. 6-~:ovato 

RESOU,TIO~:s i'SD/OR ORDERS 

(See Ig:u,cio) 

(?rese,tlt not co~?lying 
~itn activd resols) 

T,\E,LE rl-1 
(COtl iillJEJ) 

STATUS OF ;\31\Ti.'\ ENT 
SF BAt DISCrAPGCRS 

, ... u .. .J.-....1.tt'\.L,!..!..:.r.,S 

MOS'i' a.ECE~'~ IMPLE:::- ... ~tTi\':L'ION 
SCnEDULE !OR COl.•,Ei•:7S) STATUS woa PLAN 

(See Ignacio) 

Flo~: dt'f: 1.8 mgd 
desicn: 2.7.(to be 
enla;ged to 3. o) 
po!J: 21,700 
Out fa 11 to ~1ova to Cr. 
~~t~1n 500' of ~a~e=­
orientcd residential 
area. effiue~~ Js2i 
for seasonal irri­
gation. 

(See Ignacio/ 



DISCH;\~GER 

Marin County s.o. 
i:o. 6-B.1:11.a 

RESOLUTIO~S A~ID/O« ORDERS 

,70(6/20/63) ~DR 
69-8(2/13/69) ~DR 
resc~nds 470 & 596 
70-72 (9 /2 t,/70) 
71-16 (2/25/71) 

(?reser:.tly not 
com?ly.1ng .. ;1.cn acti"'·e 
=escls) 

TA11U: H-1 
(CC,;IH,;UED) 

ST,\TUS O.t" i\ 1;,,..T;:::~E~,T 
SF BAi: u:;:::;-_-,,;~.o:;i:r\S 

ll'J:acr;•,\L (T !ES 

MOST RECENT !M~lEMEr:TATION 
sc:u:.:iuu: (OR CO,i.~iEliTS) 

wnen constJ·. 1.s COi'il.?le':e, 
?arts o= 70-72 rclati~g 
to Bania a,e =e$Ci~ded. 

STATUS co:~'.ENTS 

(See Ignacio) Flow: d~sign: .2 ~gd 
Pop: 2000(design) 
ultimate flow .8 ili;d 

'" i?O? 8,000 
outfall ~o ?etal~~a ?. 
~o be cx~ur.Ued as 
de~elc?~;nt co~~~nJ2s 
& ac"1do~eu after t1e-
1n w/sJoceg plan. 
State does ro~ ~ a~~ cc 
fend aah1a oecnJse it 
1s a onc-de~elo?e~ 
pro Jee~. 

71-16: no bypass 

(Sec Ignacio) 



D!SCH;.?GF:R 

Meado,:co:i D.:?velcp­
me:. c Co. 

RESO:.UTIONS AND/OR ORDERS 

Tr,m:,E ll-1 
(tOliTH urn) 

ST"\TuS QI'" A "l'17C •1C~T 
SF Bh'i uj<;i;rii\?GCrS 

MUl'iIC:i:i',"\L :T LES 

.1-lOST RCCE.-.1' IM"'LC1'1LNTATIO!. 
SCHEDULE (OR CO.'.:!Ct.'l'S) STi\TUS 

1975-76 
In':.erceptor 
fro:;i :,apa to 
Vallc:;o and 

WQ:t PLAN 

? 

pla::.t c:i.large­
rne~t~ a~ ValleJo. 



O!SCHA's.Gf:R RESOLvTro,s AND/OR O?..;)ERS 

?etalu.T.a, City cf 

i?inolc, City of 

TA3LI: H-1 
(CONTll,UED) 

S'.i'i\.TIJS OF ,,!J;. '.i'E' •E>IT 
SF Di\.Y DISCrAPuERS 

KtH·:ICI PALI1'I ES 

MOST RECE iT I,'i?I.J:,•iE;-.l"i':\TION 
SCHEDULr.: {OR C'OY:'•1t:N~S) STATUS WQll ?LAN 

1!>71-72 
pum? s ta tion • 
force r.'a:.ns 
.:ind ae· • .- ox1 -
dation ponds. 

(See also 
~ar1.n Co. 
SD ij6-Ign.:cio) 

1975-76 
!r.terce;,tor 
from Antiocn 
i:o~arci Ri:::n­
mol'd, dcep­
wate-c- outfall 



DISCHi\.qGER RESOLlJTIOt:s A:-lD/OR OR=>ERS 

?odeo S.D. 

St. Hele~a, City of 

'l'ABLC H-1 
(C,ii:-. Il,Ji:O) 

STATUS ')'! A !li\TC',ENT 
SF BAY DISC lzi\:-'Gi:RS 

MUl·L;:c. I ?,\Ll TI ;:;5 

MOST RLCE),T I'•.PL.::l•IE:,TATION 
SCiiECuL!: (o;:i, co.1-:r.:.~TS) STATUS 

1971-72 
1nter1n 
che,nical 
fac1.l1.Lies 

19i5-76 
Interceptor 
:=ram Antioch 
toward R1.cn­
mond , clce;;,­
wat<.!r out:all. 

1971-72 
Tr.ow.as 
Lu.rua 1.nter­
ce:>tor 
1974-75 
L.:i;,::l dis­
i?OSal fac1.li­
t.1.es. 

$70,000 pro1ect :or 
Tno~as Lane Lr~er­
ceptor defi~ec in 
State needs list :or 
Fi 72-73 (priority 
I.I't) 



Inorg.,r-.ic 
Ct,eT. :> ... ·~ 
?:e .. ,;ar1< 

Crc . .,, Ze ller::>ach 
A:-,tioch 

Fibre::>oa.::-d •• Pulp 
& Pac1cr 
h:-itiocn 

Fiorebcard - Board 
Mil;.. 
i.ntl.o=h 

11/25/6:1 

1t-
67;_0Jn 

Disch. Reg. 

Di.sch. Reg. 

71-14 iiD~ (4/20/711 
1:1.cl. schcC."'""le 
rev1scc sered. 6/25/71 

3C2 ;;-;,;:1. (1960) 
71-17 lli)R (4,/20/71) l.i'ICl. 

scned~le rescinds 302 

316 (~iD::!. (7/2.;/SS)) 
il/18 ;.;ol\ ((./20/71) Crescinds 

31C}w/schedule 

Tl.BL!: H-2 

STATUS OF AiF,Tr:t'.ENT 
SF Bi\.Y DISC:l:i,?.GCRS 

ifUlUSTR i 

MOST RECE~:T JMPLE!iE~TAT:.:ON 
SCHE!J;·r;:: (OR co:::tENTS) 

To be f~le~ 9/15/72 by FMC 

=·o discn?rge o! toxic or 
b1ost~~. b~ G/76 
CO"?lctc CC~h==- by 9/1/73 of 
all trea l11:!!r,: fc1c1.l 1. ties 

co.-.ply O!" l /i /7 3, l u ter 
e.-ctence= to "//71,. 
Z..o di.sen of toxic of bJ.ostim. J1iil. 

by 6/76 

compliance b~ l/1/73 

STATUS CO'l:l.Ei:-TS 

Typ. stds. P=ocess 
was';.c 4mg 
OIS - con­
tin,;ec: i:, 
Cool1.ng 
waste l. 

VJ.cl, of floating ~at 
setteaole 
sol1.ds 

EPA nas pro~csec a 
co:r.pl1.anc,c plan 
w/fJ.nal co-:ip. D"l 7/7 



DISCr.~.RGER 

du?ont 
Ar.tioch 

r.lCY-'110:-lt Foods 
A..~cic,ch 

RESOLUTIONS ANO/OR ORDERS 

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

172 1:;JR (,:/24/58) 
61-93 C&D (7/20/61J(solids) 
64-166 C&D (10/27/64,(.~H } 

71-16 ;:oR ( 4/20/7 ll ( rescinds 
172) 

'I ;,B!..-: ~-2 
(CONT:llJED) 

STATUS OF ,~d;;Tn:El':T 
Sr BAY DI~ChARGERS 

;t,OJ.:;i ~y 

MOST RECEliT IMPLEMENTA?ION 
SC?.EDt;!.E (OR COl-l!-,E~TS) 

COll'ply hy 3/1/73 

no to::1.c or .oiost.1.:-n discharge 
a!"ter 6/76 

Tillie Lewis Foods 173 (4/2-:/58) 1:0?. 
Ar.tl.OC'"I 71-15 (1/71) :"!l?(::esc:.!"'CS 17~ cc::iply :.y 7/1/73 

~:e::ck i.. Co 685 ~isch. Reg 
Sout:, San rrar,c• sco 7/16/f,5 

69-Jl D:.sch. Rag 

no toxic or biostim. after 
6/76 

Redu.ce Erol.1.ds Load at So..1:-ce 
12/1/70 

Comple~C' ·;a5'te~ater studf 
a;n/-;J 

S.iomit fir,al vpt. 4 mos. after 
staff consultalion en study 

new equip. installed 
early '72 

COVJ-'..ENTS 

Typical stds for rec~ 
ing wtr. & waste se"c 
& Ind t-:astc 



D!SCH;I.RGER P..ESO!.UTIO~:s ;um/OR Oi'!DERS 

li!!!rck (Cont.) 71-22 C&O 
4/22/71 

71-6/i i'escinds 685 

1;\BLC H-2 
(CO'l";"fNIJED) 

STATUS or--,\Bt\Tr:~!E:i':T 
SF ilAY nr,cr•r ?Gr RS 

MOST n.::cc~:"": IMP.Li:::-:E~TATION 
SCHEDt;L": {OR ccr::u:~TS} 

lunit lo,,d<:: 5/1/71 
get ~grel~~nt w/~sr for 
o~~fall t~u-in by 6/1/71 
Con?lece ir ~lan= collection 
system 1· r:~s ~ftei app~oval 
of tie-in CCln;_:,li.:nce w/69-31 
,.-1.t,un l ll'0:1.:h cf tie-~n 

~ 

Files indicate 
co~pl1.~:1ce w/time 
sct-.edule 

CO?-l!-tE:-.TS 

685 not needed after 
se..,age is disi?osec to 
city sys=eM, Ind ~as 
covered or 69-31 



P G & E 
Scl,~ :'::anc1.s.::o 
(E-i::.e=s ?.:.int) 

;;11:.eC. Cr.em. 
Ric:- .. -:o:-.d 

RESOLUTIONS il.::D/OR ORDERS 

213 ;,;o!'l, 8/16/7 2 

;m; !./25/65 

~ua l'./25/72 

T;.sL:: H-2 
(C(/F!nlJED) 

.:iF BA, DI,50"ARGERS 

H:iJUSTi!Y 

NOST ?..ECE.~:T l ':P~E?•E~. 'I.:._TION 
srn;:Di.iLE (CR co:-crr:r;TS) 

E·:pands 5 c: ... t•:r.C.s :ror.1.toring 
progra~ & ~~d; to include 
clea~1~; ~rcc~ss ~aste 

~voical =o~rc ~ater s~ds 
(incl. ;~ 6.5-a.J, c~t 

no pH stc! ~c1r e.e:1uent 

Adds e::::l,.u:?r,t ?H std to be 
cow:pliaC. ,1/ fc:~=tn-:.11.';.h 

STATUS 

Mini~al stds for oil, 
toA1c1ty 1n effluent & 
rece:.. v:..r.g wtr. 

SoT.c minor oil spills 
noted over past few ye~r:; 

~;e;:tral1zation 
facility installed 
2/70 

Fac:..litl up3raded 
5/72 

SJlfur:..c Acid plan~ 
.04 r-~;d FH 1-3 ;..as~e 
State F & G suec in '69. 
nl~i~C oleaded c~~ltr-
4/11/72-EPA =ec;asts 
189? actior.8/72-Boar~ 
to corsider C & D fo~ 
v1ol?t1c~s of ef~l~e~t 
p<i in 6/72 



Sta.._.f~er C:-:.e::i. 
Ric:l..-or.C. 

C~e;~on C~e~-a=t~o 
R.l.C:---c:-C 

62i ;;o,R (l/25/€5) 

TABLE H-2 
(CONTINUED) 

S~A~US c:- ;..::;:a;.::·~!\T 
S: 3AY .::rsc:-;:..:tG"::3.S 

IN.JJSTRY 

!i!OS'i' R.ECEN: :MPLE.¥1.E~;•~n'I!ON 
SCH?:;:)..:!.E (0?. cc:-::-:E,~&_ 

(6/13/67) 627 e~:':e:1:!ed to cover new .. ast':l 'Z' 

70/43 (S/6/iO) ~ot in file 

S'rATUS 

lie·., 1-:'Jrt to confo;;:m to 
inte:i~ plan ha:e oeen 
drafted, ,.ill require 
complia::cc by 7/73. 

E?~ qu~stio~ed CE pe:~it 
ar,~licat~cn (d~ar.'t ~atch 
act~al operat~ons) 8/1/72 

t:asces: ;., B & D - To:--:1.c 
~astes from ;est~ciee ~~=­
n 13 bLr,ed, A & D go to 
cvap. ~ocds,c 1s ~e=~i~=e= 
waste, =cleased a=ter 
settling pcrd treatrer.t. 

_:Eis f=o~ ne=b~c1de r~r. -
e1ap. ~o~~~.co~ce~n is 

lca~age [ron ~orls & nut=1e-~ 
level o~ 'c'. File~ 1r~:cat~ 
prcv~c~s violations ha~e 
bee:: correc':ed. 



E'hEL!.. OIL 
MARTil,E~ 

ilL~IED ~hE:i. 
::rcnOLS 

PHILLIPS ?ET?.OL. 
;;.vo:-• 

RESO:::.UTIO,;s i0i:::>/OR 02.DE:RS 

71-8 l/28/71 ?ronib, of 
ocean c,scnar;e of refinery 
was-tes 

68-U 1-:DR (7/18/68) 
69-30 Sc~ecule (5/24/69) 
70-20 \iDR (3/26/70) 

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

67-3] \•;-:)R (6/D/67) 
71-9 C & D (2/25/71) 

72-45 Rescinds 71-9 
(7/2S/72) 

TADC.E H-2 
{CO'. r1::util) 

STATUS CF i,B.'" .. TE~lEl'~T 
SF 3;.:f D:SCHi.?.GF:PS 

[,;CUSTRY 

?-!OST R!:C :::,T INPL!:nELJTATION 
SCF.Ei'lJLZ (::>R :::o:::-c:.Ts) 

Cempl. by 12/31/72 

69-JO: 
70-20: 

72-

Co:n?l, by 12/31/70 
Cha:1,: =:; :•ua. to con for:, 
~o p~ccess cn~nges 

S\. 1n:r 1 t sc'1ed. 
8/15/72 

71-9 Co:npl. l:y 8/71 (toxicity) 

STi.TUS 

Co:.pliance en 
sc1'edule 

5/69 Pesticice ,-.ify. 
disccntir:.ued 

Cer.pliance \11th 
70-20 achieved by 
4/71 

7/72 In Con?llancc, 
en schedule 

Has act1.ve 
progra:n to 
relate :itorfi'I 
·.-."'lst~s thru 

treet.a-:-ent 

Ind. ~astes incl. 
8Cl.C~, peS~lCJ.ces 
reS-CJCS 
2/J/71 Seate F & G 
sues, t .1.ns (2 ·.r. 
prolat_o~. f.~e). 
F & G (1~ds ~~l~ec 
in cor-,pl.1.ai:.ce bl 
~/71 
~=c..; ~,DR under cc:-s:.:::. 
to cc~form to ~,~er~ 
Pla:'1 
72- violation. 

s~ttleaole rr~~te= 

Refinery waste & se~~ 

2/6/69 Oil spill. F £ 
sues .. ?iumoe.::-ofccr;,la.. 
in 69 fren other soi: 
fisn ki:ls, ocor, • 

ex:.:,los1.ons 

71-9 viol: toxicity 
coliform 



Phiilips Avon 
(Cont.) 

li.S. Su.::.!., 
P~sc=.,,"Z 

RESO!.UT!O:,s A.,O/OR CR!lERS 

68-36 ;;.:;? (6/20/58) 

6S-Ga :--::.:!. (12/l8/c8) 
71-21 C & D (,:/22/71) 
11-2,. 
72-(6 F~sci:-ds 71-21 
(i/25/72} 

59.; 'i,'!)?. (9/17/6.;) 
7C-86 :;=.R (ll/.:/70J a:..a."'.CS, 
e:=r.c..; 594 
70:97 C & D (ll/i.:170) 

TA:::.c H-2 
(cor:rnurn) 

STA1'US OF rlBA'.:E!1E~,T 
SF B;\Y DISCi!S,RGCRS 

lilD..:STRY 

MOST RECr:?;':' Il~:,LE!::XTATION 
SCEEOt:!.E 10?. co:,.:::;::.;Ts) 

71-2-. - To CO\.?.r r::,; pla.,t ops. 

S'l'A'rUS 

In C<;r.?hance 7/72 
(fac~l.:.t;.es CCT?l. late 
'71) 

7/72: hew 1;;::R to =nfcr.t to 
Inter.LI Plan C'Oi"Sl.Ce=:--=­
i.Jhillii;'S ::e::i,:.~s~ C.ela.1 i:.:-t 1 i 
'Ei.'1/;.J'I St\ZI.{ J.S c ... ~. 

2 trs1 i.:-d. wa.:::te C.111..r.~ec. of 
i 2 -r-cr-i. ..-..=.v .,..~ .. e.:- ci SC' '"d.,;"-e. 
Boarl ~.:.sic;_;aa c s. D, =-t 
rra:.n pl~:,t ~:a.1:, s --.\.&~C:.:-i-., 
8/31/70, r;,ccc::..-.,;, ·, as':e -::o 
. 2 :::-.:-d treat.t-:i .u1 1-oic" :..r~ 

(..on.:.tor~) • • 

71-21 viol: fli, tcx:.c.1.'.::-; 

20 rr<_,ci .l.id \,.~Ste 

70-97 1~·!01: D.:..soolo:-at.l.cn, 
sc~t!eC:Wles, pii, lea= 

L, st&i:lstantl.al oarplJ.a.,ce 
17/ sr/2 12/23/70 l.iSS a;;:-peal to Sta~e 

\;;:c3 
3/4ril S,:i'CB IJ?r.olc:.s Reg. -
(Su.te :;;.~s 71-9) 
3/9/71 l.JSS a~;:,eais S,:FCB 
3/18/il s:,:~:b c;;ru.P-s a~oa:.: 
(State ~:; 71-10) 



U.S. Steel P1ttsturg 
(~ont. l 

CC., C-Z{ 
?17i'~:Sv1'G 

rC & E 
PIT:S.at,"r~ 

___ ~;:)J. (l/15/69) 
____ re;is~on (3/21/6a) fo= 
n~« p.a.,~ ~recess 
n-.;o ;-;;:;R (6/2-./71) w/scnu:::..1le 

5,;2 ';:)? (2/20/6.:) 
6S-:?~ 1;:li? (5/23/68) 

70-51 IU?. (?/25/70) 

71-82 •,;;;:,, UJ/23/71) 
Fes::~.ds 70-5: 

T-1.:5!.E H-,' 
(co;n murn, 

STATCS OE" ABi"!.T :;-r,iEtiT 
SF BAY :>J SCi-:A ::;.G~?.S 

HIDU~iRY 

MOS~ RECEr;T I:•.? :.EMENTATION 
SCHEDGr.::=: (o;: ::o:✓.!-,CNTS) 

71-<0 tigr..t.P..r, ;rc=e e.,-te.-sive ccntrols 
fc,r spec1..:ic ciisc.narges - cc;-;lia:ice D"i 
'J/72 e.<cept for t::-,e:::-al 1,aste (1976) 

5~2- io:: c:e,~~::; , aste c--:.1:; 
63-3:: tor ~.:.:·iti; 1-0. l'":-,e:-:-. .al 
su::is r.o~ C:.i:;.,."e.d. 
70-51 fa:= .;iJ.4:. 7. Tr.e::--al stc'i· 
roe t.J rais~ ~;c:~,~•g ~t~.z- te;-tp. 
~.0=2 t.-..a.,. 6~ 
71-62 a~?li~s to C.redgi~g diJ.ri.ng 
u.,.it 7 cc~:;tr. 

STA'.i'US 

ec,.,,. en schecl.1.:le w/ 
Cu ,:11::.2.rce sc::.;rl. , has 
cee.~ ~~bl::.cli ca-re..:ied 
by Coard =or efforts 

1',/2/71 USS a;;;:eals to co>.:rt:. 
8/3/71 Settled o.;.t of ::c..:.::--: 
$SOJO fL~e, scr.!:tl..1~e or 
~=CJ\ e:'"C..,ts 

14, ir.d. was les, i..-cl. !i CI, 
~e3t.J.c~a resiC~e5. 
8/72 - Xe-; i:U?. to c:cn:c:-:,t-o 
in~erm pli".11 1J.-.C~ CC:'.Sl::!~ 
at.lo:,. 

Ccol:rg ,,.-.,.te.:::-n~ OGO 
gal./'T".i..~-..-e (v,..,-i/ 1-G) 
Uru. t i ·.·c!.=-.e. 51 ~:l 
C-...:i:ec=..:.r-.s r:-./ C .& C, ='·"S, 
f", .: \ to .::-c;:?-~-u:--..: ~c:J.::: 
u-~t -; ca ... Stl Cela•.,· l....., C-:E 
p~r-t C.F:=:.c·Jui. -(?'.eg. :-:: . 
c.1..= -")~ c-1:-ec'_), r.:: .;,,--;1 ?G 
a:?.::..;..~:; to .;-.:.tc.-- ~==-a se:-.:. 
clcs.cd systcrn, i=ar .... :y t= 
res-:-..c,,~c to s~tc .:.Ce t.-~ 
pol i.c-1 ae:'opted l/7/il ·A-:-u.c..­
pa...rraltt£C U&: ~o l"'J,.se. i7 t 
be in i;p by lace '72 



DISCHA~G:':R 

On .. on Oil 
r.c.C:eo 

S":f::1-C 1.a 
Re: l.:l:.:-.g 

RESOtvTIONS A,D/OR ORDERS 

68-27 ;mp_ (4/30/68) 
i0-75-Cc,~liance Sched. 

(9/2.;/70) 
71-51 C & D (7/22/71) 
71-63 ;,..r et'C:mcnt to 66-2i 

77 6 i:DR (6/15/06 l 
69-39 A:::.c.:.t:.on to ";j'.6: 

bact'a!n.al st::.s. 
71-10 C & D (2/25/71) 

'.i.'.ilBi..C H-2 
(C')'Fi'UED) 

STA'IUS er ;\Ji\T.:nr::,;T 
SF Bi>.Y ors,:;:,-..~G:CRS 

MOST RECE'i'r !l•:?LE~..E:,'l'ATION 
scH:ou:: co::i. cc,r;:c:rrs> 

(Compliance cy 1/15/71 (70-75) 
R;,t. con;:,l. dates b:, 1/1/7 2 

(:;:1-51) 
71-62 coliform std. restated. 

2/72 Union claims 
cor.pliarcc on DO, 
coliform.will nect 
tOXl.Cl. t}" by 8/7 3. 

71-10: :rn 
5_bstar,::ia l 

conpiia:ice 
s.:.r.ce 

3/71 

Refinery wastes 
40 :ngd 

71-51 v1clat:ions 
DO, toxicit:,,, 

Coliforii' 
8/72 n~., ;::rn bei:~g 

drafted to coli­
fo,:n to 1.ntc=:.11 

plan: COi""pl-
J.ar.ce by 'i6. 

se•,,:ace & Ind.. \,·:is ts 
o.i :-:-gc: 

71-10~ viol. of? 0
-

?h, t!'-:-c.Lte..,eC .. .:.-:: 
of g:e3se, to~-c ~ 

a.1u10:i. l:/ci=c·:. 
8/72 - E~c.1=:'.. t::, 

consl.=.cr lift;.:--~ 
C & ;, 



·.:.S. Ycrba 
3..1e .. ,a island 

r_;,s,.:. T::easurc 
Is!.and 

U.S.:L Radio 
s:::a.:ion SY-aggs 
I,;la:id 

u.s :-;. :-,are 
:rs.:ai,C 

-:;.s. :~av;~ Fuel 
,-:..::nex, Pt. 
:oiate 

F..cs=.;9-0 (25 Seot. 69) 
E,ec. O~d~r lj507 
\:~CP for J~Cal tlaters 
I~lan1 fro~ ~clde~ Gate 

!":?s~5:3-0 (25 Sept. 69) 
Erec. O~c~r 11507 

;,QC? =or Tidal Wat~rs 
I:iland fro~ Golden 
G£te 

Lct~er frow S.F. Bay 
t:QCB (9JJne 70) 

hes=i0-105 (Dec.22,1970) 
S.F. 3ay i,"QC3 

E,ec. o~dcr !1507 
i:O':? for 'I' 1.0al i:aters 
i~la~d frchl Golden Gate 

&:c.,t ... i:cation J~r..6,1970 
Res=J0-~6 nay 28, 1972 

E:cc Order 11507 
t.~C? or ,:,_aal t:at.crs 
~,la~ from Go!~en Gate 

7;31. ~ H-3 
S':':.':'1...S O:' ..:-=.-.:-:::::.. .. :' S F. 
------- ---- ------ -r .t,,L.,!:..:"' .. LoJ..r --"'~"".:-·--· .. - ... , .:, 

I.,, ; L~- :~:,::._:IC-~ 
SCHSi>.;:..~S 

(or CO~---~i:':.S} 

ValleJo connection 
start: - S\J..&'i'l.."n3r 
1973 
fi:ash:fall 
1975 

?-730 "~~t to bid 
Lai:c', 19i:?. t·o 
co~9ist~on date set 

P-750 1e~t to bid 
l,orci1 1972. ,:o 
ccnplEtion dute set 

ProJa:;t (?-038)­
Going to n ... a 
, a Le., i9i 2-:10 
CC"":1.plE. tion d.a'tC 

Sefarate sanitation 
& sto:m sc, .. cr 
S! stci,S-o?en for 
bJC'; cl ::arch 1972 

Pdckage Treatment 
Plant out to ind 
.;:=ril 25, 1972 

C=~~ect ~o u.s.N. T~eas~~2 
Isla~~ seco~6ary t~e2t~~nt 
pla"t (~roJect F-i50) 

i~ardo•1 cxls:ing p=iMa~y 
tre~Ln,,~ pla~t a~d el1-1-
n3te it as a discrarger 

Se:o~d~= 1 trealffie~t ~ 1 ~~ 
et:1 .... ~-1~ c·,lorii,utio:, at 
::>:-c Sel"\t 

(P-038) S?ray 1rr1;at1cn fer 
~ain trcatrn~nt plant 
eCfl~cnt. Effl~Ents frc~ 
aaral1on tank dnd one s~ptic 
tank to two ncJ e~~oo~aLion 
ponds • • 

Connect to ~all~JO San1t1on 
& Flood Cont=ol Distr~ct 

Cha~ge over to sepn=ate 
sar.1tary & storm se,,crs 

Presently: primary treatffient 
by Imhoff T?n~ & d1sc~arged 
to s.r. 3ay througn an 
out.fall 



U.S. ~:a""'c:l 
~a~oons Station, 
Con~c.:d 

r..a:-: lto:--. M1.:­
Force Base 

Tr.:. :ls ~;.r 
Fo::-ce 3~sa 

None-exce?t those for 
Contra Costa S.D. 
:.;o. 7B 

Res~69-2~(~ay 2a, 1969) 

rt"-s,95 (ap:11 16, 1S52) 
Ccr:-estic .... aste 

P~~•1,1 (,::c~ 18,1954) 
1i'l~l.,.st=i.a! ·,a.st.a 

Te,tati~e :esol~t1on 1n 
1958 n~t yet ~dcptca 

T.",.'.!L-. H-3 (ContinoJed) 
S7nT~S O:" ;:.3:..:1::: ; : T S. F. 
FECL? ... :..r, :::s~,:~:.,;'1 !r .. / S 

SF.::.,; 

(or cc-.i"le- ;;s) 

28SEpt.68-Connection 

\,Q; ?LAN 

Fall 1972-Begin con­
s:.=uction 

5\:..7. .. er 1973-Complece 
conncct:..o,. to 

& tri:at.:,~nt negotiated 
~lth C.C.C.C.S.D. 

Connect to Central Contra 
Costa County s.o. for 
sewage tr~at.rnent. P-011 

FY' 71 Connect ion 
Ccncral Contra Costa furdi:d 

s.o. 

1973-7<: S,•b-
reg 10:1al Lrcat­
rnc~t & possiole 
reclallat1on -
co noined ;:,lan wicn 
S.D. No.6 o[ Mazin 
Col.lnty, etc. 

Prc~cntly: Industrial ~astes 
prct:eatcd & then ~i•cd ~1t~ 
san1taty sc~asc. Mixtu=e 
re:cc.Lues seco,1dar1 traat971:,t 
& is discharge~ Lo Snn ?a~lo 

Ba~ 

1975-76 PeclamatJon ?resc,t· all -astes gi :, 
for grounc.~,ater primary trcatner~ ~ollo· '::?C 

rechar9c and by acrat~~ la9oc~s, se~-
irri~atio~ tl~ng ?O~ds & cnlor1n3t10-. 

Dcscnarge to union ere~, 
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APPENDIX I 

METHODS OF CHEMICAL A.i."JALYSIS 

Methods used by NHC-Denver in general foll.owed established 

EPA procedures )J These methods are described he low showing the 

exact procedures used where the established procedures were inadequate 

or nonexistent. 

1. Hexane Extractables (Oil and Grease) 

Sediment samples were analyzed using Soxhlet extr.action. Samples 

were dried at 105°C overnight and percent moisture calculated. Approxi­

mately 30 grams of the 3round sar.1ple were extracted wj th n-he~mne for 

four hours. The extract was then evaporated to constant weight. 

Results were calculatcrl on the dry weight basis. 

2. Metais (excent mercurv) .... -- . -

a. Water Samples. All metals analyses except mercury were deter­

mined using a double beam atomic absorptjou spectrophocometer with a 

high soJids burner head. Optimization procedures were ~ccording to 

rnanuf.-1cturer's recoai.i11cndations. Matrix effects were compensated for 

in the standanls and blanks by using substitute ocean water.!_/ as 

diluent. One hundred milliliter aliquotes were tn~ated with 5 ml 

HCl and digested for 15 minutei::. Samples were then cooled to room 

temperature and analyzed by direct aspirac-lon. 

b. Shellfish. Approximately 5 grams of the ground shellfish 

flesh were weighed and digested usjng conc~nt.·dted nitric acid. Aqua 

rcgia was tl1en added and further digestion carried out to near dryness. 

1/ - Methods for Cliem.Lc;il Anal__yj> i.s of Wc1.ter 1nd ~bstcs, EPA, National 

Rei;~acch Center, AQC Laboratory, C:incinn:.1tl, 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 ?eight (drained meats) basis. 

c. Sedit11ents. Moisture contents were deterwj_ued on approximately 

20 grams of w1:?t 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 waler, serliment and shellfish tissue was analyzed by 

the cold vapor technique of absorption of radjation at 253.7 nm 

hy mercury vapor. Water and tissue. samples were prepared by digestion 

with sulfuric and nitric acid6 at 58°C followed by overnight oxidation 

wi.th potassiura permanganate. Sediment/:i rcc;ulred digestion in aqua 

regja before oxidation. All samples were subjected to a final oxida­

tion with potassium persulfate before analysis. 

'•· Chlorinated Pestici.cles, PoJvchloriniltecl Bi.£!~~' and Petroleum 

Products 

a. Extracti.on. Aqueous suspensions of plankton were extracted 

1,y direct liquid-liquid extraction using a 75 ml portion of hexane 

followed by a 25 ml portion of hexane. 

Two 1:unclrecl gr.:1m sampJ es of air dried sediments were extracted in 

a blender wlth 200 ml hex.me at high speed for 2 minutes. The centrifuged 

supernatc was then decanted and concentratec1 to 5 to 10 ml. 

Twenty to l,O gram s.:1mples of drained shell Hsh ris::;ue we1 e weighed, 

frozen, chopped and then extracted in a blenJ~r wlth 200 ml hexan~. 

The centr lfuged supern.:i.te w,1s then decanted ... ,d concentrated to 5 to 10 ml. 

b. Acetonltr11-~ _!'..irtit:i.~~- Hexane extrilcts were c!iluted t"o 25 ml 
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and partitloned with four 25-rnl portions of hexane-saturated acetonltrile. 

The acetonitrlle frdctions were then concentrated to near dryness 

and taken up to 10 ml with hexane. 

c. Alumina Column Cleanup. 2/ TE!n ml hex;:ine extracts from the 

acetonitrile partition were passed through an alumina column (5% II20). 

The column \•ras eluteci with 10 percent ethy] ether ln hexane. Ten 50-ml 

fractions are collected and concentratecl to 1 to 10 ml. 

d. Flame Ioni7.at ion Gas Cln:o'l''la togr.:iphv. The hexane layer from 

the acetonitrile partitioning were concentratecl to 1 to 10 ml and added 

to the top of a 5 percent cleactivatf1d alumina column. The column was 

eluted with hexane. The first 30 ml was collected. Aliphatic hydrocarbons 

were determined by g.1s chromatographic response ::md by u~ighing the 

evaporated res J.dnc. l'et t'Oleum 11yd rocarbo11s prodtJce chara c teris t .i.c 

g:1.s chrom .. 1togrami; that contaln a homologL1S series of n-.i.lk.anes, and a 

broad cvelope of branched and cyclic hydrocarbons. 

e. Electron-Capture Gas Chromatography. The alumin.1 column 

fractions were run on the electron capture gas chromatogt'aph and indi­

vidual or paits of pesticides and PCB's identified by comparing reten­

tion tjmes with those of standards run concurrently. Quantitative 

estb~tes ore made by peak helght co~parisons. The order of elution 

of pesticides from the alur.1tna column gives confirmation of the tenta­

tive GC j dentlf ication as well as do p-value dete1:minatj ons .1/ 

') / 
.::. "Infrared Iclent i.f:ication of Chl orinatecl Ji1secticides in the Tissues 

of Poisoned Fish, 11 H. W. Boyle, R. H. Durttschell, and A. A. RosEin. 
"Organic resti.c i.de·~ in the Envl1·on111ent, 11 Advances in Chemistry Series, 
No. 60, 207-218, 1966. 

3/ .. 
- Extrnction p-Val.u0s of 

Binary Solvent Systems," 
Volume ~8, No. 5, )965. 

Pesticides dnd Related Compm1nds in Six 
H. C. Bowman and M. Beroza. J.A.O.A.C., 
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ALERT LEVELS OF TKACE ME.TALS IN SHELLFISH 

1968 National Shell Fish Sanitat"ion Workshop Proposed Ale1·t Levels 
in Shellfish* 

Metal Alert LevP]____{£p1i1 drained 111eats) 

Zinc l ,GOO 

Copper 100 

Caclmi um, lE.ad, mercury, and chromium 
(combined) 2 

wspecies not specified. 

1971 National Shellfish Sanitation Wor~shop Proposed Alert Levels 
i n She l lf i s h 

Metal 

Cadmium 

Lead 

Species 

Oystel' Northeast 

/\lert Levt:!l (mg/kg drc1 incd meats) 

n,,,.. +n..l'I C"n,1+1.,,., ....... 
VJ.J'-"-1 ...JU'-,~\.,ll\-111 

Soft Clams 

Oyster Northern and Southern 

, ,-
1 •'-' 

0.5 

2.0 

Soft Clam Northern and Southern 5.0 

Chromium Oyster Northern and Southerr1 2.0 

Soft Clam Northern and Southern 5.0 

Mercury Oyster Northern and Southern 0.2 

sort Clam Northern and Southern 0.2 

Copper Oyster Northeast 175 

Oyster Southern 42 

Soft Clams Northern and Southern 25 

Zinc Oyster Northeast 2,000 

Oy~ ter Southern l ,000 

Soft Clams Northern and Southern 30 




