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THE SAN FRANCISCO The San Francisco Bay

BAY REGION estuarine system conveys

the waters of the
Sacramento and San Joaquin rivers into the
Pacific Ocean. Located on the central coast of
California (Figure 1-1), the Bay system func-
tions as the only drainage outlet for waters of
the Central Valley. It also marks a natural
topographic separation between the northern
and southern coastal mountain ranges. The
region’s waterways, wetlands, and bays form
the centerpiece of the United States’ fourth-
largest metropolitan region, including all or
major portions of Alameda, Contra Costa,
Marin, Napa, San Francisco, San Mateo, Santa
Clara, Solano, and Sonoma counties.

Because of its highly dynamic and complex
environmental conditions, the Bay system
supports an extraordinarily diverse and pro-
ductive ecosystem. Within each section of the
Bay lie deepwater areas that are adjacent to
large expanses of very shallow water. Salinity
levels range from hypersaline to fresh water,
and water temperature varies throughout the
Bay system. These factors greatly increase
the number of species that can live in this
estuary and enhance its biological stability.

The Bay system’s deepwater channels, tide-
lands, marshlands, freshwater streams, and
rivers provide a wide variety of habitats that
have become increasingly vital to the survival
of several plant and animal species as other
estuaries are reduced in size or lost to devel-
opment. These areas sustain rich communi-
ties of crabs, clams, fish, birds, and other
aquatic life and serve both as important win-
tering sites for migrating waterfowl and as -
spawning areas for anadromous fish.

THE BAY SYSTEM'S
SURFACE & GROUND WATERS

The Sacramento and San Joaquin rivers,
which enter the Bay system through the Delta
at the eastern end of Suisun Bay, contribute
almost all the freshwater inflow to the Bay.
Many small rivers and streams also convey
fresh water to the Bay system. The rate and
timing of these freshwater flows are among
the most important factors influencing physi-

cal, chemical, and biological conditions in the
Estuary. Much of the freshwater inflow, how-
ever, is trapped upstream by the dams,
canals, and reservoirs of California’s water
diversion projects, which provide vital water
to industries, farms, homes, and businesses
throughout the state. This freshwater diver-
sion has sparked statewide controversy over
possible adverse effects on the Estuary’s
water quality, fisheries, and ecosystem.

Flows in the region are highly seasonal,
with more than 90 percent of the annual
runoff occurring during the winter rainy sea-
son between November and April. Many
streams go dry during the middie or late sum-
mer. For example, the Napa River, which is
least affected by upstream regulation, clearly
shows the seasonal nature of runoff. Only 4-
1/2 percent of this river's average annual
runoff occurs during the summer months.

Groundwater is an important component of
the hydrologic system in the San Francisco
Bay region. Groundwater provides excellent
natural storage, distribution, and treatment
systems. Groundwater also supplies high
quality water for drinking, irrigation, and
industrial processing and service. As an im-
portant source of freshwater replenishment,
groundwater may also discharge to surface
streams, wetlands, and San Francisco Bay.

A variety of historical and ongoing industri-
al, urban, and agricultural activities and their
associated discharges degrade the groundwa-
ter quality, including industrial and agricultur-
al chemical spills, underground and above-
ground tank and sump leaks, landfill leachate,
septic tank failures, and chemical seepage via
shallow drainage wells and abandoned wells.
In addition, saltwater intrusion directly attrib-
uted to over-pumping has degraded the purity

of some groundwater aquifers.
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These adverse impacts on groundwater
quality often have long-term effects that are
costly to remediate. Consequently, as addi-
tional discharges are identified, source
removal, pollution containment, and cleanup
must be undertaken as quickly as possible.
Activities that may potentially pollute ground-
water must be managed to ensure that
groundwater quality is protected.

PROTECTING SAN FRANCISCO
BAY: THE REGIONAL BOARD

Because of its unique characteristics, the
San Francisco Bay estuarine system merits
special protection. The adverse effects of
waste discharges must be controlled. Exten-
sive upstream water diversions must be limit-
ed, and their effects mitigated. To address
these and other water issues, the California
Legislature established the State Water
Resources Control Board (State Board) and
the nine Regional Water Quality Control
Boards in 1967. Operating under the provi-
sions of the California Water Code, their uni-

ORGANIZATION OF THE CALIFORNIA
ENVIRONMENTAL PROTECTION AGENCY

ENVIRONMENTAL
PROTECTION AGENCY

TOXIC
SUBSTANCES
CONTROL

REGIONAL

" ENVIRONMENTAL BOARDS
. HEALTH AND
HAZARD
ASSESSMENT

*  WASTE
PESTICIDE - MANAGEMENT

REGULATION

que relationship couples state-level coordina-
tion and regional familiarity with local needs
and conditions. Their joint actions constitute
a comprehensive program for managing water
quality in California, as well as for effective
state administration of federal water pollution
control laws.

The State Board administers water rights,
water pollution control, and water quality
functions for the state as part of the
California Environmental Protection Agency.
It provides policy guidance and budgetary
authority to the Regional Water Quality
Control Boards, which conduct planning, per-
mitting, and enforcement activities. The State
Board shares authority for implementation of

W A T E R Q U A L 1 T ¥
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the federal Clean Water Act and the state
Porter-Cologne Act with the Regional Boards.

The San Francisco Bay Regional Water
Quality Control Board (Regional Board) regu-
lates surface water and groundwater quality
in San Francisco Bay. The area under the
Regional Board’s jurisdiction comprises all of
the San Francisco Bay segments extending to
the mouth of the Sacramento-San Joaquin
Delta (Winter Island near Pittsburg).

California’s governor appoints the nine-
member Regional Board, whose members
serve for four-year terms. Board members
must reside or maintain a place of business
within the region and must be associated with
or have special knowledge of specific activi-
ties related to water quality control. Members
of the Regional Board serve without pay and
conduct their business at regular meetings
and frequent public hearings where public
participation is encouraged.

The Regional Board's overall mission is to
protect surface waters and groundwaters of
the San Francisco region. The Regional Board
carries out its mission by:

* Addressing regionwide water quality con-
cerns through the creation and triennial
update of a Water Quality Control Plan
(Basin Plan);

* Preparing new or revised policies address-
ing regionwide water quality concerns;

* Adopting, monitoring compliance with, and
enforcing waste discharge requirements
and National Pollutant Discharge
Elimination System (NPDES) permits;

* Providing recommendations to the State
Board on financial assistance programs,
proposals for water diversion, budget
development, and other statewide pro-
grams and policies;

* Coordinating with other public agencies
that are concerned with water quality con-
trol; and

* Informing and involving the public on
water quality issues.

WATER QUALITY CONTROL PLAN

By law, the Regional Board is required to
develop, adopt (after public hearing), and
implement a Water Quality Control Plan
(Basin Plan) for the San Francisco Bay
region. The Basin Plan is the master policy
document that contains descriptions of the
legal, technical, and programmatic bases of
water quality regulation in the San Francisco
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Bay region. The plan must include:

» A statement of beneficial water uses that
the Regional Board will protect;

¢ The water quality objectives needed to pro-
tect the designated beneficial water uses;
and

¢ The strategies and time schedules for
achieving the water quality objectives.

The Regional Board first adopted a plan for
waters inland from the Golden Gate in 1968.
After several revisions, the first comprehen-
sive Water Quality Control Plan for the region
was adopted by the Regional Board and
approved by the State Board in April 1975.
Subsequently, major revisions were adopted
in 1982, 1986, 1992, and 1995. Each proposed
amendment to the Basin Plan is subject to an
extensive public review process. The Region-
al Board must then adopt the amendment,
which is then subject to approval by the State
Board. In most cases, the Office of Admini-
strative Law and the U.S. Environmental
Protection Agency (U.S. EPA) must approve
the amendment as well.

The basin planning process drives the
Regional Board's effort to manage water qual-
ity. The Basin Plan provides a definitive pro-
gram of actions designed to preserve and
enhance water quality and to protect benefi-
cial uses in a manner that will result in maxi-
mum benefit to the people of California. The
Basin Plan fulfills the following needs:

¢ The U.S. Environmental Protection Agency
requires such a plan in order to allocate
federal grants to cities and districts for
construction of wastewater treatment facil-
ities.

» The Plan provides a basis for establishing
priorities as to how both state and federal
grants are disbursed for constructing and
upgrading wastewater treatment facilities.

¢ The Plan fulfills the requirements of the
Porter-Cologne Act that call for water qual-
ity control plans in California.

¢ The Plan, by defining the resources, ser-
vices, and qualities of aquatic ecosystems
to be maintained, provides a basis for the
Regional Board to establish or revise waste
discharge requirements and for the State
Board to establish or revise water rights
permits.

¢ The Plan establishes conditions (discharge
prohibitions) that must be met at all times.

The intent of this comprehensive planning

effort is to provide positive and firm direction
for future water quality control. However,
adequate provision must be made for chang-
ing conditions and technology. The Regional
Board will review the Basin Plan at least once
every three years. Unlike traditional plans,
which often become obsolete within a few
years after their preparation, the Basin Plan is
updated as deemed necessary to maintain
pace with technological, hydrological, politi-
cal, and physical changes in the region.

WATERSHED
MANAGEMENT PLANNING

The Regional Board has administered the
NPDES program for nearly two decades to
control municipal and industrial wastewater
discharges. At the same time, however, urban
and agricultural runoff have continued, for
the most part unchecked. Stormwater runoff
now contributes much of the pollutant load-
ing to rivers, streams, bays, lakes, and
lagoons in the San Francisco Bay region. Over
the next few years, the Regional Board will
focus a significant amount of effort on con-
trolling pollution from urban and agricultural
runoff. The emphasis will be on preventing
pollution before it occurs by managing
resources more carefully, as opposed to
cleaning up pollution after the fact.

To help accomplish this goal, the Regional
Board is initiating watershed management
planning for several counties. The Regional
Board firmly believes that watershed planning
and protection efforts will not be effective
unless solutions are defined and implemented
at the local level. An effective watershed man-
agement plan will require formulating water
quality goals and objectives for watershed
protection and enhancement, then commit-
ting to specific tasks that will eventually allow
the objectives, and ultimately the goals, to be
met. Tasks could include a wide range of
actions, such as improving coordination
between regulatory and permitting agencies,
increasing citizen participation in watershed
planning activities, improving public educa-
tion on water quality and protection issues,
and enforcing current regulations on a more
consistent basis.

THE SAN FRANCISCO
ESTUARY PROJECT

The Regional Board has been an active par-
ticipant in the San Francisco Estuary Project,
a cooperative program aimed at promoting
effective, environmentally sound management
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of the San Francisco Bay Estuary while pro-
tecting and restoring its natural resources. In
1993, the Estuary Project reached its goal of
developing a Comprehensive Conservation
and Management Plan (CCMP). The CCMP
addresses five critical concems identified by
the Project’s broad-based advisory commit-
tees: decline of biological resources;
increased pollutants; freshwater diversion
and altered flow regime; dredging and water-
way modification; and intensified land use.

Implementation of the CCMP ’s over 140
recommended actions is now underway. The
Regional Board will serve as lead state
agency, undertaking responsibility for ensur-
ing that CCMP actions are carried out. The
Estuary Project’s Public Involvement and
Education Program, which seeks to inform
and involve the public in Estuary issues, is
currently housed at the Regional Board
offices.
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INTRODUCTION

State policy for water quality control in California is directed toward achieving the highest water
quality consistent with maximum benefit to the people of the state. Aquatic ecosystems and under-
ground aquifers provide many different benefits to the people of the state. The beneficial uses
described in delail in this chapler define the resources, services, and qualities of these aquatic sys-
tems that are the ultimate goals of protecting and achieving high water quality. The Regional
Board is charged with protecting all these uses from pollution and nuisance that may occur as a
result of waste discharges in the region. Beneficial uses of surface waiers, groundwaters, marshes,
and mudyflats presented here serve as a basis for establishing water quality objectives and dis-

charge prohibitions to attain this goal.

DEFINITIONS OF  The following defini-
BENEFICIAL USES tions (in ifalic) for benef-

cial uses are applicable
throughout the entire state. A brief descrip-
tion of the most important water quality
requirements for each beneficial use follows
each definition (in alphabetical order by
abbreviation).

(AGR) AGRICULTURAL SUPPLY

Uses of water for farming, horticulture, or
ranching, including, but not limited to, irri-
gation, stock watering, or support of vegeta-
tion for range grazing.

The criteria discussed under municipal and
domestic water supply (MUN) also effectively
protect farmstead uses. To establish water
quality criteria for livestock water supply, the
Regional Board must consider the relation-
ship of water to the total diet, including water
freely drunk, moisture content of feed, and
interactions between irrigation water quality
and feed quality. The University of California
Cooperative Extension has developed thresh-
old and limiting concentrations for livestock
and irrigation water.

Continued irrigation often leads to one or.
more of four types of hazards related to water
quality and the nature of soils and crops.
These hazards are (1) soluble salt accumula-
tions, (2) chemical changes in the soil, (3)
toxicity to crops, and (4) potential disease
transmission to humans through reclaimed
water use. Irrigation water classification sys-
terus, arable soil classification systems, and
public health criteria related to reuse of
wastewater have been developed with consid-
eration given to these hazards.

(ASBS) AREAS OF SPECIAL
BIOLOGICAL SIGNIFICANCE

Areas designated by the State Water
Resources Control Board.

These include marine life refuges, ecologi-
cal reserves, and designated areas where the
preservation and enhancement of natural
resources requires special protection. In these
areas, alteration of natural water quality is
undesirable. The areas that have been desig-
nated as ASBS in this region are depicted in
Figure 2-1. The State Ocean Plan (see Chapter
5) requires wastes to be discharged at a suffi-
cient distance from these areas to assure
maintenance of natural water quality condi-
tions.

(COLD) COLD FRESHWATER HABITAT

Uses of water that support cold water ecosys-
tems, including, but not limited to, preserva-
tion or enhancement of aquatic habitats,
vegetation, fish, or wildlife, including inver-
tebrates.

Cold freshwater habitats generally support
trout and may support the anadromous.
salmon and steelhead fisheries as well. Cold
water habitats are commonly well-oxygenat-
ed. Life within these waters is relatively intol-
erant to environmental stresses. Often, soft
waters feed cold water habitats. These waters
render fish more susceptible to toxic metals,
such as copper, because of their lower buffer-
ing capacity.

Definitions of Beneficial Uses 2-1
Present and Potential Beneficial Uses for:
Surface Waters 2-5
Groundwaters 25
Wetlands 26

21
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(COMM) OCEAN, COMMERCIAL,
AND SPORT ASHING

Uses of water for commercial or recreational
collection of fish, shellfish, or other organ-
isms in oceans, bays, and estuaries, includ-
ing, but not limited to, uses involving organ-
isms intended for human consumption or
bait purposes.

To maintain ocean fishing, the aquatic life
habitats where fish reproduce and seek their
food must be protected. Habitat protection is
under descriptions of other beneficial uses.

~ (EST) ESTUARINE HABITAT

Uses of water that support estuarine ecosys-
tems, including, but not limited to, preserva-
tion or enhancement of estuarine habitats,
vegetation, fish, shellfish, or wildlife (e.g.,
estuarine mammals, waterfowl, shorebirds),
and the propagation, sustenance, and
migration of estuarine organisms.

Estuarine habitat provides an essential and
unique habitat that serves to acclimate
anadromous fishes (salmon, striped bass)
migrating into fresh or marine water condi-
tions. The protection of estuarine habitat is
contingent upon (1) the maintenance of ade-
quate Delta outflow to provide mixing and
salinity control; and (2) provisions to protect
wildlife habitat associated with marshlands
and the Bay periphery (i.e., prevention of fill
activities). Estuarine habitat is generally asso-
ciated with moderate seasonal fluctuations in
dissolved oxygen, pH, and temperature and
with a wide range in turbidity.

(FRSH) FRESHWATER REPLENISHMENT

Uses of water for natural or artificial main-
tenance of surface water quantity or quality.

(GWR) GROUNDWATER RECHARGE

Uses of water for natural or artificial
recharge of groundwater for purposes of
Juture extraction, maintenance of water
quality, or halting saltwater intrusion into
Jreshwater aquifers.

The requirements for groundwater recharge
operations generally reflect the future use to
be made of the water stored underground. In
some cases, recharge operations may be con-
ducted to prevent seawater intrusion. In these
cases, the quality of recharged waters may
not directly affect quality at the wellfield
being protected. Recharge operations are
often limited by excessive suspended sedi-
ment or turbidity that can clog the surface of
recharge pits, basins, or wells.

W A T E R QU A LI T Y

Under the state Antidegradation Policy, the
quality of some of the waters of the state is
higher than established by adopted policies. It
is the intent of this policy to maintain that
existing higher quality to the maximum extent
possible.

Requirements for groundwater recharge,
therefore, shall impose the Best Available
Technology (BAT) or Best Management
Practices (BMPs) for control of the discharge
as necessary to assure the highest quality con-
sistent with maximum benefit to the people of
the state. Additionally, it must be recognized
that groundwater recharge occurs naturally in
many areas from streams and reservoirs. This
recharge may have little impact on the quality
of groundwaters under normal circumstances,
but it may act to transport pollutants from the
recharging water body to the groundwater.
Therefore, groundwater recharge must be con-
sidered when requirements are established.

(IND) INDUSTRIAL SERVICE SUPPLY

Uses of water for industrial activities that
do not depend primarily on water quality,
including, but not limited to, mining, cool-
ing water supply, hydraulic conveyance,
gravel washing, fire protection, and oil well
repressurization.

Most industrial service supplies have essen-
tially no water quality limitations except for
gross constraints, such as freedom from
unusual debris.

(MAR) MARINE HABITAT

Uses of water that support marine ecosys-
tems, including, but not limited to, preserva-
tion or enhancement of marine habitats,
vegetation such as kelp, fish, shellfish, or
wildlife (e.g., marine mammals, shore-
birds).

In many cases, the protection of marine habi-
tat will be accomplished by measures that pro-
tect wildlife habitat generally, but more strin- -
gent criteria may be necessary for waterfowl
marshes and other habitats, such as those for
shellfish and marine fishes. Some marine habi-
tats, such as important intertidal zones and
kelp beds, may require special protection.

(MIGR) FISH MIGRATION

Uses of water that support habitats neces-
sary for migration, acclimatization between
JSresh water and salt water, and protection of
aquatic organisms that are temporary
inhabitants of waters within the region.

The water quality provisions acceptable to
cold water fish generally protect anadromous
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fish as well. However, particular attention
must be paid to maintaining zones of passage.
Any barrier to migration or free movement of
migratory fish is harmful. Natural tidal move-
ment in estuaries and unimpeded river flows
are necessary to sustain migratory fish and
their offspring. A water quality barrier,
whether thermal, physical, or chemical, can
destroy the integrity of the migration route
and lead to the rapid decline of dependent
fisheries.

Water quality may vary through a zone of
passage as a result of natural or human-
induced activities. Fresh water entering estu-
aries may float on the surface of the denser
salt water or hug one shore as a result of den-
sity differences related to water temperature,
salinity, or suspended matter.

(MUN) MUNICIPAL AND
DOMESTIC SUPPLY

Uses of water for community, military, or
individual water supply systems, including,
but not limited to, drinking water supply.
The principal issues involving municipal
water supply quality-are (1) protection of pub-
lic health; (2) aesthetic acceptability of the
water; and (3) the economic impacts associat-
ed with treatment- or quality-related damages.

The health aspects broadly relate to: direct
disease transmission, such as the possibility
of contracting typhoid fever or cholera from
contaminated water; toxic effects, such as
links between nitrate and methemoglobine-
mia (blue babies); and increased susceptibili-
ty to disease, such as links between halo-
genated organic compounds and cancer.

Aesthetic acceptance varies widely depend-
ing on the nature of the supply source to
which people have become accustomed.
However, the parameters of general concem
are excessive hardness, unpleasant odor or
taste, turbidity, and color. In each case, treat-
ment can improve acceptability although its
cost may not be economically justified when
alternative water supply sources of suitable -
quality are available.

Published water quality objectives give lim-
its for known health-related constituents and
most properties affecting public acceptance.
These objectives for drinking water include
the U.S. Environmental Protection Agency
Drinking Water Standards and the California
State Department of Health Services criteria.

(NAV) NAVIGATION

Uses of water for shipping, travel, or other
transportation by private, military, or com-
mercial vessels.

(PRO) INDUSTRIAL PROCESS SUPPLY
Uses of water for industrial activities that
depend primarily on water quality.

Water quality requirements differ widely for
the many industrial processes in use today.
So many specific industrial processes exist
with differing water quality requirements that
no meaningful criteria can be established gen-
erally for quality of raw water supplies.
Fortunately, this is not a serious shortcoming,
since current water treatment technology can
create desired product waters tailored for
specific uses.

(RARE) PRESERVATION OF RARE
AND ENDANGERED SPECIES

Uses of waters that support habitats neces-
sary for the survival and successful mainte-
nance of plant or animal species established
under state and/or federal law as rare,
threatened, or endangered.

The water quality criteria to be achieved
that would encourage development and pro-
tection of rare and endangered species should
be the same as those for protection of fish
and wildlife habitats generally. However,
where rare or endangered species exist, spe-
cial control requirements may be necessary to
assure attainment and maintenance of partic-
ular quality criteria, which may vary slightly
with the environmental needs of each particu-
lar species. Criteria for species using areas of
special biological significance should likewise
be derived from the general criteria for the
habitat types involved, with special manage-
ment diligence given where required.

(REC1) WATER CONTACT RECREATION

Uses of water for recreational activities
involving body contact with water where
ingestion of water is reasonably possible.
These uses include, but are not limited to,
swimming, wading, water-skiing, skin and
scuba diving, surfing, whitewater activilies,
fishing, and uses of natural hot springs.

Water contact implies a risk of waterborne
disease transmission and involves human
health; accordingly, criteria required to pro-
tect this use are more stringent than those for
more casual water-oriented recreation.

2-3
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Excessive algal growth has reduced the
value of shoreline recreation areas in some
cases, particularly for swimming. Where algal
growths exist in nuisance proportions, partic-
ularly bluegreen algae, all recreational water
uses, including fishing, tend to suffer.

One criterion to protect the aesthetic quality
of waters used for recreation from excessive
algal growth is based on chlorophyll a.

(REC2) NONCONTACT
WATER RECREATION

Uses of water for recreational activities
involving proximity to water, but not nor-
mally involving contact with water where
water ingestion is reasonably possible. These
uses include, but are not limited to, picnick-
ing, sunbathing, hiking, beachcombing,
camping, boating, tide pool and marine life
study, hunting, sightseeing, or aesthetic
enjoyment in conjunction with the above
activities.

Water quality considerations relevant to
noncontact water recreation, such as hiking,
camping, or boating, and those activities relat-
ed to tide pool or other nature studies require
protection of habitats and aesthetic features.
In some cases, preservation of a natural
wildermness condition is justified, particularly
when nature study is a major dedicated use.

One criterion to protect the aesthetic quality
of waters used for recreation from excessive
algal growth is based on chlorophyll a.

(SHELL) SHELLFISH HARVESTING

Uses of water that support habitats suitable
Jor the collection of crustaceans and filter-
Seeding shellfish (e.g., clams, oysters, and
mussels) for human consumption, commer-
cial, or sport purposes.

Shellfish harvesting areas require protection
and management to preserve the resource
and protect public health. The potential for
disease transmission and direct poisoning of
humans is of considerable concem in shell-
fish regulation. The bacteriological criteria for
the open ocean, bays, and estuarine waters
where shellfish cultivation and harvesting
occur should conform with the standards
described in the National Shellfish Sanitation
Program, Manual of Operation.

Toxic metals can accumulate in shellfish.
Mercury and cadmium are two metals known
to have caused extremely disabling effects in
humans who consumed shellfish that concen-
trated these elements from industrial waste
discharges. Other elements, radioactive iso-
topes, and certain toxins produced by particu-
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lar plankton species also concentrate in shell-
fish tissue. Documented cases of paralytic
shellfish poisonin