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California is significantly limited in the quantity
and quality of its water resources. Improper waste
management practices and contaminated sites pose
significant threats to the quality of California’s usable
ground and surface water resources. The purpose of
this narrative is to introduce California’s water quality
standards and to outline a system for selecting numeri-
cal water quality limits, consistent with these stan-
dards, that may be used to assess impacts from waste
management activities and pollutant releases on the
quality of waters of the state and the beneficial uses of
these waters.

This paper summarizes information contained in
two staff reports of the California Regional Water
Quality Control Board, Central Valley Region entitled
A Compilation of Water Quality Goals and The Designated
Level Methodology for Waste Classification and Cleanup
Level Determination. The first of these reports explains
the state’s water quality standards, while the second
establishes a framework for classifying wastes so that
water quality protective treatment, storage, and dis-
posal practices may be selected and for determining
water quality protective soil cleanup levels.

To determine whether a particular waste manage-
ment activity or pollutant release has caused or threat-
ens to cause adverse water quality impacts, staff of the
Regional Water Quality Control Boards must apply
California’s water quality standards, contained in the
Water Quality Control Plans, to select applicable numeri-
cal water quality limits for each pollutant involved. At
concentrations equal to or greater than these numerical
limits, California’s water quality standards have been
exceeded and the pollutants are considered to have
unreasonably impaired the beneficial uses of the state’s
waters. To further assess the impact or potential impact
of waste materials or contaminated soils, “ designated
levels” may be calculated from the water quality nu-

merical limits, using information specific to the waste
or pollutant and to the site of waste discharge or pol-
lutant release. If the mobile concentration of a pollutant
in a waste or soil exceeds its calculated designated
level, the waste or soil may be assumed to pose a site-
specific threat to water quality.

CALIFORNIA’S WATER QUALITY CONTROL SYSTEM

Because it is a water-limited state, California pos-
sesses a unique system for the protection and control of
the quality of its most valuable resource. Our present
system of water quality control was established in 1969,
with the adoption, by the legislature, of the Porter-Co-
logne Water Quality Control Act. Found in Division 7
of the California Water Code, the Porter-Cologne Act is
implemented by the State Water Resources Control
Board and nine Regional Water Quality Control Boards.

The State Water Board carries out its water quality
protection authority through the adoption of specific
Water Quality Control Plans, which establish water qual-
ity standards for particular bodies of water, comprised
of the designation of beneficial uses of these waters and
water quality objectives to protect those uses. Imple-
mentation programs needed to achieve and/or main-
tain compliance with the water quality objectives are
also addressed in these plans. Existing Water Quality
Control Plans adopted by the State Water Resources
Control Board include:
❏ The Inland Surface Waters Plan
❏ The Enclosed Bays and Estuaries Plan
❏ The Ocean Plan
❏ The Thermal Plan (temperature control in coastal

and interstate waters and enclosed bays and estu-
aries)

❏ The Delta Plan (Sacramento-San Joaquin Delta and
Suisun Marsh)

❏ The Lake Tahoe Basin Water Quality Plan
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[NOTE: The Inland Surface Waters Plan and the most
recent Enclosed Bays and Estuaries Plan are not cur-
rently enforceable, due to a recent court decision.] The
State Water Board also adopts enforceable policies for
water quality control and regulations to protect water
quality from discharges of waste to water or to land,
where water quality could be adversely affected.

To account for the great diversity in California’s
waterscape, the Porter-Cologne Act separates the state,
along major drainage divides, into nine Water Quality
Control Regions. Nine Regional Water Quality Control
Boards act to protect water quality within these regions
through the adoption of region-specific Water Quality
Control Plans or “Basin Plans”. The Basin Plans contain
water quality standards which are specific to waters
within a particular region or a portion thereof. As with
the State Water Board’s Water Quality Control Plans,
implementation programs are also included in the Ba-
sin Plans.

Through the issuance of waste discharge require-
ments (permits), water quality monitoring and report-
ing programs, and other enforceable orders, the State
and Regional Water Boards implement the statewide
and regional Water Quality Control Plans, policies for
water quality control, and regulations. The State and
Regional Water Boards also administer most of the fed-
eral clean water laws in California.

The State and Regional Water Boards’ water qual-
ity control programs are geared toward the prevention
of water pollution and nuisance. The Porter-Cologne
Act defines “pollution” as “an alteration of the quality
of the waters of the state by waste to a degree which
unreasonably affects:
1) such waters for beneficial uses, or
2) facilities which serve such beneficial uses.”
“Nuisance” is defined as “anything which:
1) is injurious to health, or is indecent or offensive to

the senses, or an obstruction to the free use of
property so as to interfere with the comfortable
enjoyment of life or property, and

2) affects at the same time an entire community or
neighborhood, or any considerable number of per-
sons, although the extent of the annoyance or dam-
age inflicted upon individuals may be unequal,
and

3) occurs during or as the result of the treatment or
disposal of wastes.”

WATER QUALITY STANDARDS

The term “water quality standards” is defined in
regulations which implement the federal Clean Water
Act. That definition reads:

“Water quality standards are provisions of state or
federal law which consist of a designated use or uses
for the waters of the United States and water quality
criteria for such waters based upon such uses. Water
quality standards are to protect the public health or
welfare, enhance the quality of water and serve the
purposes of the Act.” [40 Code of Federal Regulations
(CFR) §§130.2(c) and 131.3(i)]
So, water quality standards must contain at least two
critical components:
1) the designation of beneficial uses of water, and
2) the establishment of water quality criteria designed

to protect those uses.
In California, the Water Quality Control Plans con-

tain the state’s water quality standards because these
plans set forth beneficial uses of waters of the state and
water quality objectives (the “criteria” under the Clean
Water Act) to protect those uses. The Water Quality
Control Plans are adopted by the State and Regional
Water Boards through a formal administrative rule-
making process and, thereby, have the force of regula-
tion. One critical difference between the state and
federal programs is that while the Clean Water Act
focuses on surface water resources, the term “waters of
the state” under the Porter-Cologne Act includes both
surface and ground waters. Therefore, California has
water quality standards applicable to ground waters as
well as to surface waters. Another difference is that
California’s Water Quality Control Plans include imple-
mentation programs to achieve compliance with water
quality objectives.

California’s water quality standards are enforce-
able by the State and Regional Water Boards on the
bodies of surface and ground water for which they
were established.

BENEFICIAL USES

§13050(f) of the Porter-Cologne Act defines benefi-
cial uses as follows:

“‘Beneficial uses’ of waters of the state that may be
protected against quality degradation include, but are
not necessarily limited to, domestic, municipal, agricul-
tural and industrial supply; power generation; recre-
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ation; esthetic enjoyment; navigation; and preservation
and enhancement of fish, wildlife, and other aquatic
resources or preserves.”

The State and Regional Water Boards’ Water Qual-
ity Control Plans list the specific beneficial uses estab-
lished for each of California’s surface and ground
water bodies. For example, the Central Valley Region’s
Water Quality Control Plan for the Sacramento River and
San Joaquin River Basins lists the following beneficial
uses of surface and ground waters:
❏ Municipal and Domestic Supply
❏ Agricultural Supply
❏ Industrial Supply (both Service and Process)
❏ Ground Water Recharge
❏ Freshwater Replenishment
❏ Navigation
❏ Hydropower Generation
❏ Recreation (both Water Contact and Non-Water

Contact)
❏ Commercial & Sport Fishing
❏ Aquaculture
❏ Freshwater Habitat (both Warm and Cold)
❏ Estuarine Habitat
❏ Wildlife Habitat
❏ Preservation of Biological Habitats of Special

Significance
❏ Preservation of Rare, Threatened, or Endangered

Species
❏ Migration of Aquatic Organisms
❏ Spawning, Reproduction, and/or Early

Development
❏ Shellfish Harvesting

The Water Quality Control Plans specify which ben-
eficial uses apply to each body of water within each
region of the state. Under the Porter-Cologne Act, the
discharge of waste is a privilege, subject to specific per-
mit conditions, not a right. The discharge of waste is
not a beneficial use of water. The Water Boards’ mis-
sion is to protect these beneficial uses from discharges
of waste that could cause use impairment.

SOURCES OF DRINKING WATER POLICY

Also included within California’s system of water
quality standards are the “policies for water quality
control” adopted by the State Water Board and incor-
porated into each of the Basin Plans. One such policy is
critical to the designation of beneficial uses.

In 1988, the State Water Board adopted Resolution

No. 88-63, the “Sources of Drinking Water” policy. This
policy specifies that, except under specifically defined
circumstances, all surface and ground waters of the
state are to be protected as existing or potential sources
of municipal and domestic supply, unless this benefi-
cial use is explicitly de-designated in a Water Quality
Control Plan. The specific circumstances include: waters
with existing high total dissolved solids concentrations
(greater than 3000 mg/l); low sustainable yield (less
than 200 gallons per day for a single well); water with
contamination, unrelated to a specific pollution inci-
dent, that cannot reasonably be treated for domestic
use; waters within particular municipal, industrial and
agricultural wastewater conveyance and holding facili-
ties; and regulated geothermal ground waters. These
exemptions to the municipal and domestic supply use
designation are applied to specific water bodies
through formal actions of the appropriate Regional
Water Board.

WATER QUALITY OBJECTIVES

The second component of California’s water qual-
ity standards are water quality objectives. The Porter-
Cologne Act defines “water quality objectives” as “the
limits or levels of water quality constituents or charac-
teristics which are established for the reasonable pro-
tection of beneficial uses of water or the prevention of
nuisance within a specific area.”

Water quality objectives designed to protect benefi-
cial uses and prevent nuisance are also found in the
Water Quality Control Plans. As with beneficial uses,
water quality objectives are stated either for specific
bodies of water, such as the Sacramento River between
particular points, or for protection of particular benefi-
cial uses of surface or ground waters throughout a spe-
cific basin or region.

Water quality objectives may be stated in either
numerical or narrative form. Where numerical objec-
tives are listed in the Water Quality Control Plans, their
values become applicable numerical water quality lim-
its for the indicated constituent(s) or parameter(s) to
protect beneficial uses of the specified body of water.
However in many cases, water quality objectives are
stated in narrative form. Examples of narrative objec-
tives, delineated in the Central Valley Region’s Water
Quality Control Plan for the Sacramento River and San
Joaquin River Basins, include:
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❏ Chemical Constituents —
“Waters shall not contain chemical constituents in
concentrations that adversely affect beneficial uses.

“At a minimum, water designated for use as domes-
tic or municipal supply (MUN) shall not contain
concentrations of chemical constituents in excess of
the maximum contaminant levels (MCLs) specified
in … Title 22 of the California Code of Regulations
[California’s drinking water standards] …

“To protect all beneficial uses, the Regional Water
Board may apply limits more stringent than
MCLs.”

❏ Tastes and Odors —
“Water shall not contain taste- or odor-producing
substances in concentrations that impart undesir-
able tastes or odors to domestic or municipal water
supplies or to fish flesh or other edible products of
aquatic origin, or that cause nuisance, or otherwise
adversely affect beneficial uses.”

❏ Toxicity —
“… waters shall be maintained free of toxic sub-
stances in concentrations that produce detrimental
physiological responses in human, plant, animal,
or aquatic life associated with designated beneficial
use(s). This objective applies regardless of whether
the toxicity is caused by a single substance or the
interactive effects of multiple substances.”

The Central Valley Region’s Basin Plans also contain
water quality objectives for the following constituents
and parameters:

mination of numerical water quality limits. Under this
policy, whenever the existing quality of water is better
than that needed to protect all present and probable
future beneficial uses of the water, such existing high
quality shall be maintained until or unless it has been
demonstrated to the state that any change in water
quality:
❏ Will be consistent with the maximum benefit to the

people of the state,
❏ Will not unreasonably affect present or probable

future beneficial uses of such water, and
❏ Will not result in water quality less than prescribed

in state policies.
Unless these three conditions are met, background wa-
ter quality—the concentrations of substances in natural
waters which are unaffected by waste management
practices or contamination incidents—is to be main-
tained.

If the State or Regional Water Board determines
that some water quality degradation is in the best inter-
est of the people of California, some incremental in-
crease in pollutant concentrations above background
levels may be permitted under the Antidegradation
Policy. However, in no case may such water quality
degradation cause unreasonable impacts on beneficial
uses that have been designated for waters of the state.

The effect of this policy is to designate a range of
water quality—between background levels and the
water quality objectives—that must be maintained.
Within this range, the Water Boards must balance the
need to protect existing high water quality with the
benefit to California as a whole of allowing some deg-
radation to occur.

The policy also specifies that discharges of waste to
existing high quality waters are required to use “best
practicable treatment or control”, thereby imposing a
technology-based limit on such discharges.

In two more recent actions, the State Water Board
further delineated implementation of the Antidegrada-
tion Policy.

CHAPTER 15, ARTICLE 5 REGULATIONS

In July 1991, the State Water Board adopted revised
regulations for water quality monitoring and corrective
action for waste management units (facilities where
wastes are discharged to land for treatment, storage or
disposal). These regulations, contained in Title 23 of the
California Code of Regulations, Division 3, Chapter 15,

Some are expressed as numerical objectives, while oth-
ers are in narrative form.

ANTIDEGRADATION POLICY

In 1968, the State Water Resources Control Board
adopted Resolution No. 68-16, “Statement of Policy
With Respect to Maintaining High Quality of Waters in
California”, establishing an Antidegradation Policy for
the protection of water quality in California. This
policy for water quality control is critical to the deter-

❏ Bacteria
❏ Biostimulatory

Substances
❏ Color
❏ Dissolved Oxygen
❏ Floating Material
❏ Oil and Grease
❏ Pesticides

❏ pH
❏ Radioactivity
❏ Salinity
❏ Sediment
❏ Settleable Material
❏ Suspended Material
❏ Temperature
❏ Turbidity
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Division 3 of the California Code of Regulations.]
Therefore, in determining cleanup levels for water and
for contaminated soils which threaten water quality,
background pollutant concentrations in water are the
initial goal. If attainment of background concentrations
is not achievable, cleanup levels must be set as close to
background as technologically and economically fea-
sible and must, at a minimum, restore and protect all
applicable beneficial uses of waters of the state, as mea-
sured by the water quality objectives, and must not
present significant health or environmental risks.

WATER QUALITY GOALS

To determine whether a particular waste manage-
ment activity or pollutant release has caused or threat-
ens to cause water quality degradation (adverse change
from background water quality) or pollution (degrada-
tion in excess of water quality objectives), staff of the
Regional Water Quality Control Boards use California’s
water quality standards to determine applicable nu-
merical water quality limits or “water quality goals”
for the pollutants involved. “Water quality goals” are
numerical pollutant concentrations, above which pol-
lutants are considered to have adversely impacted the
quality of waters of the state.

The first step in selecting water quality goals is to
identify the ground and/or surface waters which have
been or have the potential to be affected by the particu-
lar waste management activity or pollutant release.
Under California’s Antidegradation Policy, water qual-
ity goals are initially set equal to true background lev-
els of water quality constituents and parameters in the
body of water. Any discharge of waste that results in
pollutant concentrations in excess of background levels
in the water body indicates that water quality degrada-
tion has occurred.

If degradation has already occurred, water quality
goals may also be selected so as to determine whether
pollution has occurred or is threatened. In that case,
water quality goals (or beneficial use protective nu-
merical limits) are set to implement all applicable water
quality objectives for protection of the beneficial uses
designated for the body of water in question. Appli-
cable beneficial uses and water quality objectives to
protect those uses are determined by referring to the
appropriate Water Quality Control Plan(s). The process
of selecting beneficial use protective water quality
goals is shown in Figure 1 on the next page.

Article 5 contain the only interpretation of the state’s
Antidegradation Policy promulgated in regulations.
Article 5 requires the Regional Water Board to establish
water quality protection standards for all waste man-
agement units. Water quality protection standards in-
clude concentration limits for constituents of concern,
which must be met in ground and surface waters that
could be affected by a release from the waste manage-
ment unit.

§2550.4 of the regulations require that, in most
cases, concentration limits be established at back-
ground levels. However, in a corrective action program
for a leaking waste management unit where the dis-
charger of waste has demonstrated that it is technologi-
cally or economically infeasible to achieve background
levels, the Regional Water Board may adopt concentra-
tion limits greater than background (CLGBs). These
limits must be set:
❏ At the lowest concentrations for the individual

pollutants which are technologically and economi-
cally achievable;

❏ So as not to exceed the maximum concentrations
allowable under applicable statutes and regula-
tions for individual pollutants [including the Water
Board’s water quality objectives];

❏ So as not to result in excessive exposure to a sensi-
tive biological receptor [as shown, for example,
through health and ecological risk assessments];
and

❏ So that theoretical risks from chemicals associated
with the release shall be considered additive across
all media of exposure and shall be considered addi-
tive for those pollutants which cause similar toxico-
logic effects or have carcinogenic effects.

CLEANUP POLICY

In June 1992, the State Water Board adopted Reso-
lution No. 92-49, “Policies and Procedures for Investi-
gation and Cleanup and Abatement of Discharges
Under Water Code Section 13304”. This policy for wa-
ter quality control, which was modified and readopted
in April of 1994, states that the Antidegradation Policy
of Resolution No. 68-16 is applicable to cleanup of con-
taminated sites, and that criteria in §2550.4 of the
Chapter 15 regulations also apply to setting cleanup
levels for such sites. [For cleanup of leaking under-
ground tank sites, §2550.4 criteria are to be considered
in setting cleanup levels under Chapter 16 of Title 23,
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Some water quality objectives are stated in numeri-
cal form. These numerical objectives become a subset of
the applicable beneficial use protective numerical lim-
its. If narrative water quality objectives also apply to
the water body in question, numerical water quality
limits must be selected from the literature to imple-
ment these narrative objectives. Water quality limits
from the literature include drinking water standards,

water quality criteria, cancer risk estimates, health ad-
visories, and other scientific numerical values which
represent concentrations of chemicals that can limit
certain uses of water. An example of such a limit is the
taste and odor threshold for ethylbenzene of 29 µg/l,
published by the U.S. Environmental Protection
Agency (USEPA) in the Federal Register. This numeri-
cal limit could be used to implement the Central Valley

SELECTING BENEFICIAL USE PROTECTIVE NUMERICAL LIMITS IN WATER

Figure 1

Site-Specific Background 
Water Quality

(out of the influence of waste 
management activity at the site)

Numerical Limits
that implement

Narrative Objectives

Applicable
Narrative Objectives

Applicable
Numerical Objectives

Beneficial Use Protective
Numerical Limit

Choose the most restrictive of these 
water quality limits to implement all 
applicable water quality objectives

What are the water quality objectives 
to protect those beneficial uses ?

What are the beneficial uses
of those bodies of water ?

What bodies of water may be
or have been affected ?

Site- and Pollutant-Specific
Discharge Information

Water Quality Standards 
from the applicable

Water Quality Control Plans

Relevant Numerical 
Water Quality Limits
from the Literature

If true background level is worse 
than the value selected above,

use the background level
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Region’s narrative objective for taste and odor produc-
ing substances in ground or surface waters, discussed
above.

For each pollutant, the applicable numerical objec-
tives along with numerical limits selected to implement
applicable narrative objectives are compared and the
most limiting (most stringent) value is selected. That
most limiting value should protect the most sensitive
beneficial use. It becomes the beneficial use protective
numerical limit for the pollutant in the body of water
being impacted or threatened. If the concentration of
the pollutant exceeds the beneficial use protective limit,
pollution has occurred. The one exception is where the
site-specific background level in water is less stringent
(higher concentration) than the beneficial use protec-
tive limit. Where the true background level is less strin-
gent, the background level becomes the beneficial use
protective limit, since it is not necessarily the intent of
the Water Boards to improve on naturally occurring
water quality.

TYPES OF NUMERICAL WATER QUALITY LIMITS

The literature contains many useful water quality
limits designed to protect specific beneficial uses of
water, which can be used to implement narrative water
quality objectives. The following is a summary of sev-
eral available types of numerical water quality limits.

Maximum Contaminant Levels (MCLs) —

MCLs are part of the drinking water standards
adopted both by the California Department of Health
Services (DHS), Office of Drinking Water in Title 22 of
the California Code of Regulations (CCR), Division 4,
Chapter 15, “Domestic Water Quality and Monitoring”
and by the USEPA under the Safe Drinking Water Act.
DHS’s drinking water standards are required to be at
least as stringent as those adopted by the USEPA. Some
are more stringent.

Primary MCLs are derived from health-based crite-
ria (by USEPA from MCL Goals; by DHS from one-in-
a-million, or 10–6, incremental cancer risk estimates for
carcinogens and from threshold toxicity levels for non-
carcinogens) in conjunction with technologic and eco-
nomic factors relating to the feasibility of achieving and
monitoring these concentrations in drinking water sup-
ply systems. It should be noted that the balancing of
health effects with technologic and economic consider-
ations in the derivation of MCLs may not be applicable

to the protection of the quality of a raw surface or
ground water resource, as will be discussed later in this
narrative. Secondary MCLs are derived from human
welfare considerations (e.g., taste, odor, laundry stain-
ing) in the same manner as Primary MCLs.

Drinking water MCLs are directly applicable to and
enforceable by DHS and local health departments on
water supply systems and at the tap. MCLs, both Pri-
mary and Secondary, are directly applicable to ground
and surface water resources only when they are specifi-
cally referenced as water quality objectives in the perti-
nent Water Quality Control Plans. Where fully health
protective, MCLs may also be used as water quality
limits for other bodies of water designated as sources of
drinking water in the Water Quality Control Plans.

Maximum Contaminant Level Goals (MCL Goals) —

MCL Goals are promulgated by USEPA as part of
the National Primary Drinking Water Regulations.
MCL Goals represent the first step in establishing Pri-
mary MCLs and are required by law to be set at levels
which represent no adverse health risks. They are set at
“zero” for known and probable human carcinogens,
since theoretically a single molecule of such a chemical
could present some cancer risk. Threshold levels pos-
ing no risk of health effects other than cancer are used
for non-carcinogens and possible human carcinogens.

State “Action Levels” and Recommended Public
Health Levels (RPHLs) —

Action levels are published by DHS’s Office of
Drinking Water and are based mainly on health effects.
10–6 incremental cancer risk estimates are used for car-
cinogens and threshold toxicity limits are used for
other constituents. The ability to quantify the amount
of the constituent in water using readily available ana-
lytical methods may cause action levels to be some-
what less stringent than purely health-based values.
Organoleptic (taste- and odor-based) values are also
included as action levels for some chemicals. Action
levels are advisory to water suppliers. If exceeded, the
supplier is urged to correct the problem or to find an
alternative raw water source. In 1992, DHS proposed to
adopt regulations in Title 22 of CCR that would estab-
lish RPHLs—health-based numerical limits that are
similar to action levels—for several chemicals.
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and freshwater and marine aquatic life. No-Adverse-
Effect Levels are presented for non-carcinogens. Incre-
mental cancer risk estimates for carcinogens are given
at the 10–5, 10–6, and 10–7 (one-in-ten-million) risk levels.
Organoleptic (taste- and odor-based) levels are pro-
vided for some chemicals. Freshwater and saltwater
aquatic life criteria and toxicity information are in-
cluded. These criteria are found in a number of USEPA
documents:
❏ Quality Criteria for Water, 1986 — the “Gold Book”;
❏ the Ambient Water Quality Criteria volumes (1980,

1984, 1986, 1987, and 1989);
❏ Quality Criteria for Water (1976) — the “Red Book”;
❏ Water Quality Criteria, 1972 — the “Blue Book”.

In December 1992, USEPA promulgated the “Na-
tional Toxics Rule” (Federal Register, Vol. 57, No. 246,
pp. 60848-60923), which updated many of these criteria
and made them directly applicable to surface waters in
many states, including California. These regulations,
found in 40 CFR §131.36, specify that “[t]he human
health criteria shall be applied at the State-adopted 10–6

risk level” for California. To ascertain compliance with
the aquatic life protective criteria for metallic constitu-
ents, water quality samples were to be analyzed for
“total recoverable” concentrations. In May 1995,
USEPA amended these regulations (Federal Register,
Vol. 60, No. 86, pp. 22228-22237) to be able to express
many of these aquatic life criteria as dissolved concen-
trations.

Other sources of numerical water quality limits
include:
❏ Water Quality for Agriculture, published by the Food

and Agriculture Organization of the United Na-
tions in 1985, which contains criteria protective of
agricultural uses of water.

❏ Water Quality Criteria, written by McKee and Wolf
and published by the State Water Resources Con-
trol Board in 1963 and 1978, which contains criteria
for human health and welfare, aquatic life, agricul-
tural use, industrial use, and various other benefi-
cial uses of water. More recently, this document
has been made available from the National Techni-
cal Information Service (NTIS) as Publication No.
188244.

❏ The California Department of Fish and Game and
the U.S. Fish and Wildlife Service, which can also
supply criteria for fish and wildlife protection.

Health Advisories and Water Quality Advisories —

These advisories are published by USEPA’s Office
of Water. Short-term (10 days exposure or less), long-
term (7years exposure or less), and lifetime exposure
health advisories for non-carcinogens and possible hu-
man carcinogens are included where data sufficient for
derivation of the advisories exist. Incremental cancer
risk estimates for known and probable human carcino-
gens are also included. Some Water Quality Advisories
also contain aquatic life protective criteria.

Suggested No-Adverse-Response Levels (SNARLs) —

These human health-related criteria were pub-
lished by the National Academy of Sciences (NAS) in
the nine volumes of Drinking Water and Health (1977 to
1989). USEPA’s health advisories were also formerly
published as “SNARLs.” SNARLs do not reflect the
cancer risk that may be posed by these chemicals. In-
cremental cancer risk estimates are presented sepa-
rately in these NAS and USEPA documents for
carcinogens.

Proposition 65 Regulatory Levels —

Proposition 65 levels are established under the
California Safe Drinking Water and Toxic Enforcement
Act of 1986 for known human carcinogens and repro-
ductive toxins. Proposition 65 made it illegal to expose
persons to significant amounts of these chemicals with-
out prior notification. The “significant amounts” are
developed by the California Environmental Protection
Agency (Cal/EPA), Office of Environmental Health
Hazard Assessment (OEHHA) and are found in Title
22 of CCR, Division 2, Chapter 3. For carcinogens, No-
Significant-Risk Levels (NSRLs) are set equal to the
one-in-100,000 (10–5) incremental cancer risk estimate.
1/1000 of the No-Observable-Effect Level (NOEL) is used
for reproductive toxicants. Proposition 65 levels are
established as a dose in units of micrograms per day of
exposure (µg/d). These levels are converted into con-
centrations in water by assuming 2 liters per day water
consumption and 100 percent exposure to the chemical
through drinking water, under regulations contained
in Title 22 of CCR, §§12721 and 12821.

National Ambient Water Quality Criteria —

These criteria are published by USEPA under the
Clean Water Act to protect human health and welfare
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Many of the numerical wa-
ter quality limits discussed
above as well as the numerical
water quality objectives from
the State Water Board’s state-
wide Water Quality Control Plans
are summarized in the tables
and graphs which make up the
remainder of the Water Quality
Goals staff report.

RISK CHARACTERIZATION

METHODS FOR

DRINKING WATER

The methods by which the
USEPA and other agencies es-
tablish lifetime health advisories
and concentration-based cancer
risk estimates for pollutants in
drinking water may be used to calculate additional
numerical water quality limits. These methods are
based on the following fundamental toxicologic con-
cepts.

Threshold Toxins vs. Non-Threshold Toxins

The toxic effects of chemicals may be roughly di-
vided into two categories, threshold and non-thresh-
old. It is important to recognize that it isn’t the
chemical, but the dose of the chemical, which is respon-
sible for the toxic effect. Below a particular threshold
dose or level of exposure, many chemicals cause no
toxicity. These chemicals are called threshold toxins.
Cyanide, mercury, and malathion fall into this cat-
egory. Some threshold chemicals, like Vitamin A, are
beneficial to human health at low doses, but toxic at
high doses.

On the other hand, some chemicals have no toxic-
ity threshold; they may pose a quantifiable health risk
at any concentration. Most carcinogens are thought to
fall into this non-threshold category. Essentially one
molecule is thought to have the potential of causing
some risk of cancer. Health risks for non-threshold tox-
ins are characterized by probabilities. For example,
according to Cal/EPA- OEHHA, 0.35 µg of benzene
per liter of drinking water is associated with the prob-
ability of one additional cancer case per million per-
sons exposed at a 2liters per day water consumption
rate over a lifetime of 70 years. The value of 0.35 µg/l is

the estimated drinking water concentration associated
with a 1-in-a-million cancer risk.

Chemicals are currently assigned by USEPA into
five categories, based on the weight of cancer risk evi-
dence that exists in the toxicologic record. Class A
chemicals are known human carcinogens; Class B chemi-
cals are probable human carcinogens; Class C chemicals
are possible human carcinogens; Class D chemicals have
insufficient cancer risk data to assign them to another
category; and Class E chemicals have sufficient evi-
dence which indicates that they are not carcinogens.
USEPA does not calculate lifetime health advisories for
Class A or Class B chemicals. Cancer risk estimates are
calculated for Class A, Class B, and sometimes for
Class C chemicals.

Because of the different ways in which chemicals
are believed to cause adverse health impacts, the char-
acterization of health risks for non-threshold toxins is
different than for threshold toxins.

Non-Threshold Risk Characterization

For non-threshold pollutants, the risk of a toxic
effect is considered to be proportional to the amount or
dose of the chemical to which a population is exposed.
For carcinogens, risk and dose are related by a cancer
potency factor (often abbreviated q1*) which is equal to
the risk of getting cancer per unit dose, and is ex-
pressed in units of (mg/kg/day)–1. The risk level, dose,
and potency factor are related by equation [1] above.

[4]      RfD =
NOAEL

Uncertainty Factor

[5]      DEWL = 
RfD × 70 kg

2 liters/day

[6]      Lifetime Health Advisory (mg/l) = 
DWEL × 20% RSC

Additional Uncertainty Factor

[1]      Risk Level = Dose × Potency Factor

[2]      Dose (mg/kg/day) = Concentration (mg/l) × 2 liters/day ÷ 70 kg

[3]      Concentration (mg/l) = 
Risk Level × 70 kg

Potency Factor × 2 liters/day
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Potency factors for carcinogens are calculated by ex-
trapolation from laboratory animal exposure studies,
and may be found in USEPA’s Integrated Risk Infor-
mation System (IRIS) database and health advisory
documents, and elsewhere in the literature. The IRIS
database contains USEPA’s most up-to-date chemical
health risk information. A list of cancer potency factors
has also been developed by Cal/EPA-OEHHA, based
on information developed by certain state health-re-
lated programs or adopted by these programs for use
as the basis for regulations.

Dose and concentration in water may be related as
in equation [2], where we assume a drinking water
consumption rate of 2 liters per day and an average
human body weight of 70 kg. By combining equations
[1] and [2] and rearranging, we obtain equation [3].
This equation allows calculation of concentrations in
drinking water associated with a given cancer risk
level, if the potency factor is known. For example, the
Cal/EPA-OEHHA cancer potency factor for the pesti-
cide 1,2-dibromo-3-chloropropane or DBCP is 7 (mg/
kg/day)–1. Using equation [3], the concentration in
drinking water associated with a 1-in-a-million (10–6)
lifetime cancer risk level may be calculated as 0.000005
mg/l or 0.005 µg/l. This 10–6 cancer risk estimate along
with other similarly calculated cancer risk estimates
may be found in the tables of the Water Quality Goals
staff report.

Threshold Risk Characterization

To determine the concentration of a threshold toxin
which is safe for humans to consume in drinking wa-
ter, toxic dose information is first derived from animal
studies. In these studies, laboratory animals are ex-
posed to a chemical at specific dose levels. USEPA and
other agencies choose one of two dose level results
from these studies. The no observed adverse effect level
(NOAEL) is the highest dose which caused no toxic
effect to animals in the study. The lowest observed ad-
verse effect level (LOAEL) is the lowest dose which did
cause a measurable toxic effect in the study. The
LOAEL is a higher dose than the NOAEL. Because the
toxic dose of a chemical is usually related to the body
weight of the animal studied, doses are often reported
in units of milligrams of chemical per kilogram of body
weight per day of exposure (mg/kg/day). Both
NOAELs and LOAELs are expressed in these units.

 USEPA and other agencies use the NOAEL or

LOAEL to calculate a reference dose or RfD for a chemi-
cal, using the equation [4] on page 9. The uncertainty
factor accounts for unknowns in the derivation of hu-
man risk levels from animal studies. The minimum
uncertainty factor is 10, which accounts for the fact that
some people (e.g., children and the elderly) are more
sensitive to toxic chemical exposures than is the aver-
age person. The minimum uncertainty factor is nor-
mally multiplied by additional factors of 10 for each of
the following conditions, if they apply:
❏ Extrapolation from animal toxicity studies to hu-

man toxicity;
❏ Using a LOAEL in place of a NOAEL in equation

[4] on the previous page;
❏ Using a dose (NOAEL or LOAEL) from a study

which examined a less appropriate route of expo-
sure to the chemical (the route of exposure most
relevant to drinking water is ingestion);

❏ Using a dose from a study which exposed test ani-
mals for a period of time which is not a significant
fraction of the animals’ lifetime (subchronic expo-
sure);

❏ Potential synergism among chemicals (the toxicity
of two or more chemicals is greater than additive);
and

❏ Any other toxicologic data gaps.
RfDs have the same units as the NOAELs and

LOAELs from which they are derived, mg/kg/day.
USEPA’s IRIS database contains reference doses for
many threshold toxins.

The next step (equation [5] on page 9) is the calcu-
lation of a drinking water equivalent level or DWEL from
the reference dose. This step factors in an assumed av-
erage human body weight of 70 kilograms and the as-
sumed average drinking water consumption rate of
two liters per day.

One last step (equation [6] on page 9) is required to
turn the DWEL into a lifetime health advisory. Two addi-
tional factors are used. The first is the relative source
contribution or RSC, which accounts for the fact that we
are usually exposed to chemicals from sources other
than in drinking water (e.g., in foods and in the air we
breathe). The combined exposure from all sources
forms the overall dose which may cause toxicity. The
relative source contribution normally used by USEPA
in deriving lifetime health advisories for threshold pol-
lutants is 20%. This means that 20% of the exposure is
assumed to come from drinking water and 80% from
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all other sources combined. The second factor is an
additional uncertainty factor, used to provide an extra
margin of safety for those chemicals for which limited
evidence of cancer risk exists (Class C carcinogens).
This uncertainty factor is equal to 10 for Class C car-
cinogens, and 1 for chemicals in Classes D and E. As
stated above, lifetime health advisories are usually not
calculated for chemicals in Classes A and B.

With equations [5] and [6], one can calculate
health-protective water quality limits for threshold
toxins from RfD values published in the IRIS database
and elsewhere in the literature. For example, acetone is
a Class D chemical (no evidence for cancer risk) and
has an RfD of 0.10 mg/kg/day. From equation [5], a
DWEL of 3.5 mg/l may be calculated. By equation [6],
this DWEL may be converted into an expected lifetime-
exposure safe limit in drinking water of 0.7 mg/l or 700
µg/l. This and other similarly calculated limits are pre-
sented in the tables of the Water Quality Goals staff re-
port.

SELECTING A WATER QUALITY GOAL

FROM AMONG AVAILABLE NUMERICAL LIMITS

To protect all applicable beneficial uses, the most
protective (lowest), applicable (under the beneficial use
designations and water quality objectives in the Water
Quality Control Plans) numerical water quality limit
should be selected as the beneficial use protective nu-
merical limit for a particular water body and pollutant.
Due to the rapidly changing data base on the health
and environmental effects of chemicals, caution should
be observed in selecting among the various numerical
water quality limits to be sure that the most current
information is utilized. The original literature should
be consulted whenever possible to determine the appli-
cability and limitations of the limits being selected.
Other government agencies, such as the California De-
partment of Health Services, the California Department
of Fish and Game, the Office of Environmental Health
Hazard Assessment, and the U.S. Environmental Pro-
tection Agency may be consulted for up-to-date infor-
mation.

In some cases, multiple human health-protective
numerical limits are available for a particular chemical.
A decision must be made as to which of these limits is
the most appropriate. In May of 1994, representatives
of the State and Regional Water Boards met with toxi-
cologists and other representatives of the DTSC and

OEHHA to discuss the use of toxicologic criteria in
contaminated site assessment and cleanup. The group
agreed to guidance parallel to that given to toxicolo-
gists within DTSC’s Office of Scientific Affairs. When
selecting numerical limits from the literature to imple-
ment health based narrative water quality objectives or
when selecting criteria for use in health risk assess-
ments, the following limits should be used in the fol-
lowing hierarchy:
1) Cancer potency slope factors and reference doses

promulgated into California regulations.
2) Cancer potency slope factors and reference doses

used to develop environmental criteria promul-
gated into California regulations. Examples include
criteria used in deriving State drinking water stan-
dards and Proposition 65 “no-significant-risk lev-
els.” The entirely health-based dose criteria should
be used, and not necessarily the resulting risk man-
agement environmental concentration criteria (e.g.,
the RfD rather than the MCL).

3) Cancer potency slope factors and reference doses
from USEPA’s Integrated Risk Information Service
(IRIS).

4) Cancer potency slope factors or reference doses
from USEPA’s Health Effects Assessment Sum-
mary Tables (Health Advisories), the most current
edition.

Cancer potency factors in the first two categories are
summarized in California Environmental Protection
Agency Criteria for Carcinogens, OEHHA (November
1994).

It has been common practice to rely on Primary
MCLs as “enforceable standards” for human health
protection. However, MCLs are designed to apply to
water within a drinking water distribution system and
at the tap. Care should be taken in the application of
Primary MCLs to the protection of sources of drinking
water (ground or surface water resources).

A common example of incorrect MCL application
is the use of the total trihalomethane (THM) MCL for
the protection of ground water quality from chloro-
form, bromoform, bromodichloromethane and
dibromochloromethane, the four chemicals covered by
the term “trihalomethanes”. These probable and pos-
sible human carcinogens are formed in drinking water
by the action of chlorine, used for disinfection, on or-
ganic matter present in the raw source water. The total
THM Primary MCL of 100 µg/l is 17 to 370 times
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higher than the one-in-a-million incremental cancer
risk estimates for the individual chemicals published
by OEHHA and USEPA. USEPA has stated that the
MCL for total THMs was based mainly on technologic
and economic considerations. Therefore, this drinking
water standard is not fully health protective, and does
not clearly protect the beneficial use for municipal and
domestic supply of waters of the state. The MCL for
total THMs was derived by balancing the benefit pro-
vided by the chlorination process—elimination of
pathogens in drinking water—with the health threat
posed by the trihalomethane by-products of this pro-
cess and the cost associated with conversion to other
disinfection methods. In the case of ground water pro-
tection, this type of cost/benefit balancing—accepting
some chloroform and other THMs in order to eliminate
pathogens and avoid conversion costs—is not
germane, since this water has not been and may not
need to be chlorinated for domestic consumption.
Therefore, the total THM MCL is not sufficiently pro-
tective of the ambient quality of domestic water supply
source waters.

The published one-in-a-million incremental cancer
risk estimates (ranging from 0.27 to 6 µg/l) are a more
accurate measure of potential impairment by trihalo-
methanes of the beneficial use of ground water for do-
mestic supply. Staff of USEPA, Region 9 (San
Francisco), Water Management Division has supported
the application of a one-in-a-million cancer risk esti-
mate, instead of the total THM Primary MCL, as a nu-
merical water quality limit for chloroform in ground
water as consistent with the intent of the federal Clean
Water and Safe Drinking Water Acts. In conclusion, the
total THM drinking water standard is not appropriate
for protection of the quality of a water resource.

Virtually all Primary MCLs are derived by balanc-
ing the technologic and economic considerations that
are directly related to the use of water via conventional
domestic and municipal water supply systems with the
health effects information developed under the MCL
Goal and state action level or RPHL process. Thus, Pri-
mary MCLs are not always reliable indicators of the
protection of beneficial uses of ambient waters and
should not be relied upon as appropriate numerical
water quality limits without careful scrutiny.

There are additional instances where water quality
limits more stringent than MCLs are applied to protect
the beneficial uses of a water resource. For example, in

conformance with the Water Quality Control Plans, the
Regional Water Quality Control Boards require compli-
ance with aquatic life criteria for heavy metal contami-
nants in surface waters and taste and odor thresholds
for organic chemicals in ground waters where these
limits are more stringent than MCLs for the same con-
taminants.

The state’s Antidegradation Policy requires water
quality limits to be set below beneficial use protective
concentrations, toward or equal to background levels,
when feasible. Water is a multi-use resource and some
degradation in water quality occurs from each use.
Water quality is also degraded by discharges of waste.
Multiple water users and waste dischargers and the
contribution to degradation of water quality imposed
by each must be considered. If one user or discharger is
permitted to degrade the quality of a water resource to
just below the limit where beneficial uses are impaired,
then no additional capacity exists for further degrada-
tion by other water users or discharges of waste. In
addition, our understanding of the health and environ-
mental effects of chemicals and combinations of chemi-
cals is constantly evolving. What is considered to be
safe at 10 µg/l today may be found to be harmful at
1 µg/l tomorrow.

An Example of Numerical Limit Selection

Suppose you are investigating a site where a fuel
tank has leaked a petroleum product into the sur-
rounding soils. Ground water sampling results indicate
that benzene, ethylbenzene, toluene, xylenes and other
gasoline-range petroleum hydrocarbons have entered
ground water. No fuel additives were involved. You
wish to know whether the levels of constituents de-
tected in that water are of significant concern.

The first step would be to look at the Water Quality
Control Plan (Basin Plan) for the particular Region in
which your site is located. Upon examination of that
document, you determine that the beneficial uses des-
ignated for the ground water are municipal and do-
mestic supply. No numerical water quality objectives
are listed in the Basin Plan for benzene, ethylbenzene,
toluene, xylene, or gasoline. However, there are three
narrative objectives which appear to be applicable:
❏ Ground waters shall not contain chemical constitu-

ents in concentrations that adversely affect benefi-
cial uses.
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❏ At a minimum, ground waters designated for use
as domestic or municipal supply (MUN) shall not
contain concentrations of chemical constituents in
excess of the maximum contaminant levels (MCLs)
specified in…Title 22 of the California Code of
Regulations, which are incorporated by reference
into this plan…

❏ Ground waters shall not contain taste- or odor-
producing substances in concentrations that cause
nuisance or adversely affect beneficial uses.

❏ Ground waters shall be maintained free of toxic
substances in concentrations that produce detri-
mental physiological responses in human, plant,
animal, or aquatic life associated with designated
beneficial use(s). This objective applies regardless
of whether the toxicity is caused by a singled sub-
stance or the interactive effect of multiple sub-
stances.

Together, these beneficial uses and water quality objec-
tives constitute the “water quality standards” for the
chemical constituents in ground water at the site of
your investigation. The next step is to select numerical
water quality limits to interpret these narrative objec-
tives. The tables of the Water Quality Goals staff report
contain an extensive list of such numerical limits.

The second objective from the Basin Plan, stated
above, references California maximum contaminant
levels (MCLs). These applicable drinking water stan-
dards are:

Benzene 1 µg/l
Ethylbenzene 700
Toluene 150
Xylene(s) 1750

No California MCL currently exists for gasoline.
The third water quality objective stated above re-

quires that these waters not contain chemicals which
could impart objectionable tastes or odors. Taste- and
odor-based (organoleptic) levels include:
❏ California and federal Secondary MCLs;
❏ California State Action Levels, Taste & Odor;
❏ USEPA National Ambient Water Quality Criteria

based on Taste & Odor or Welfare; and
❏ other taste and odor thresholds from the scientific

literature.
For the constituents of concern, the most stringent of
these listings are the taste and odor thresholds cited by
USEPA in the Federal Register of 1989:

Ethylbenzene 29 µg/l
Toluene 42
Xylene(s) 17
Gasoline 5

No taste- or odor-based limits are found for benzene.
The first applicable water quality objective stated

above requires that chemical constituents are not to
impair beneficial uses. Since the beneficial uses desig-
nated in the Basin Plan relate to consumption and other
uses of water by humans, health- and welfare-related
limits would apply. The fourth narrative water quality
objective also indicates that human health-related lim-
its would apply. Other than the values cited above,
applicable values for benzene include a proposed Rec-
ommended Public Health Level, a number of 10–6 can-
cer risk estimates including one calculated from a Cal/
EPA Cancer Potency Factor, a 10-day exposure USEPA
health advisory, and a Proposition 65 Regulatory Level.
10-day advisories are not protective of human health in
the long term and are, therefore, not applicable to pro-
tecting a ground water resource. The current Prop. 65
criterion for benzene is 3.5 µg/l. The cancer risk esti-
mates, including the limit calculated from the Cal/EPA
Cancer Potency Factor, range from 0.35 to 1 µg/l. The
proposed Recommended Public Health Level is also
0.35 µg/l. The most limiting values for benzene appear
to be the cancer risk-based limits. According to the hi-
erarchy of health-based criteria agreed upon by staff of
the Water Boards, DTSC and OEHHA discussed above,
the Cal/EPA Cancer Potency Factor should be chosen
as a reasonable beneficial use protective numerical
limit for benzene. [It should be noted that the differ-
ence between this value the California Primary MCL is
within the range of normal sampling and analytical
error for benzene in water samples. For this reason, the
choice of the Cal/EPA Cancer Potency Factor over the
California Primary MCL may be insignificant.]

For ethylbenzene, other relevant human health-
and welfare-related limits include a proposed Second-
ary MCL of 30 µg/l, a proposed Recommended Public
Health Level of 680 µg/l, a USEPA Health Advisory of
700 µg/l (which is in agreement with the IRIS RfD),
and a taste and odor threshold of 29 µg/l. In reviewing
these limits, the most stringent applicable water quality
numerical limit for ethylbenzene appears to be the taste
and odor threshold of 29 µg/l, discussed above.

Similarly, a review of other relevant values shows
that all limits for toluene and xylene are higher (less
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protective) than their taste and odor thresholds dis-
cussed above. Limits for gasoline other than the taste
and odor threshold are not found. Therefore, relevant
water quality numerical limits for toluene, xylenes, and
gasoline appear to be the taste and odor thresholds of
42, 17, and 5 µg/l, respectively. [The proposed federal
Secondary MCL for toluene is slightly lower, at 40 µg/
l; however, it is very close to the taste and odor thresh-
old and is currently a proposed value.]

In summary, the numerical limits chosen to imple-
ment the applicable water quality objectives for the
protection of all beneficial uses of ground water at the
site being studied are:
Benzene 0.35 µg/l Cal/EPA Cancer Potency
Ethylbenzene 29 Taste & Odor Threshold
Toluene 42 Taste & Odor Threshold
Xylene(s) 17 Taste & Odor Threshold
Gasoline 5 Taste & Odor Threshold

The reader is cautioned that these values would
apply to ground water at the hypothetical site in this
example, and not necessarily to water resources in
other locations. Water resources at other sites may have
different beneficial use designations and applicable
water quality objectives, which could alter the assess-
ment of relevant beneficial use protective numerical
limits for these chemicals.

In the above example, the constituents of concern
are not normally found naturally in ground water, so
aquifer-specific background levels are not relevant to
beneficial use protective limit selection. Where back-
ground concentrations (out of the influence of waste
management activities at the site) are higher than the
limits selected to implement applicable water quality
objectives, the Regional Water Board would not nor-
mally require the site owner or operator to improve
upon the background conditions. In such cases, the
background concentrations would become the appli-
cable water quality numerical limits.

In addition, strict application of California’s Anti-
degradation Policy would require that background
levels of chemicals in ground water (“zero” for anthro-
pogenic substances at most sites) be selected as appro-
priate water quality limits if some water quality
degradation is not found to be consistent with the re-
quirements of that policy, as discussed above.

ADDITIVE TOXICITY CRITERION FOR MULTIPLE

POLLUTANTS

When multiple constituents have been found in
ground or surface waters, their combined toxicity must
be evaluated. In the absence of scientifically valid data
to the contrary, §2550.4(g) of the Chapter 15, Article 5
regulations discussed above requires that theoretical
risks from chemicals found together in a water body
“shall be considered additive for all chemicals having
similar toxicologic effects or having carcinogenic ef-
fects.” Some Water Quality Control Plans also require
that combined toxicological effects be considered in
this manner. This requirement is also found in
California’s hazardous waste management regulations
[Title 22 of CCR, §66264.94(f)], and in USEPA’s Risk
Assessment Guidance for Superfund (RAGS).

The commonly used toxicologic formula for assess-
ing additive risk is:

n [Concentration of Constituent]i
Σ < 1.0

i = 1 [Toxicologic Limit in Water]i
The concentration of each constituent is divided by its
toxicologic limit. The resulting ratios are added for
constituents having similar toxicologic effects and,
separately, for carcinogens. If such a sum of ratios is
less than one, an additive toxicity problem is assumed
not to exist. If the summation is equal to or greater than
one, the combination of chemicals is assumed to
present an unacceptable level of health risk.

For example, monitoring shows that ground water
beneath a site has been degraded by three volatile or-
ganic chemicals in the following concentrations:

Perchloroethylene 0.3 µg/l
Trichloroethylene 0.4
1,1-Dichloroethylene 5

One-in-a-million incremental cancer risk estimates,
calculated from Cal/EPA cancer potency factors, are as
follows:

Perchloroethylene 0.69 µg/l
Trichloroethylene 2.3
1,1-Dichloroethylene 6.3

Individually, no chemical exceeds its toxicologic
limit. However, an additive cancer risk calculation
shows:

0.3 0.4 5
+ + = 1.4

0.69 2.3 6.3
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The sum of the ratios is greater than unity (>1.0); there-
fore, the additive toxicity criterion has been violated.
The chemicals together present an unacceptable level
of toxicity (in this case, cancer risk).

CLEANUP LEVELS IN WATER

If contaminants are found to threaten the quality of
ground or surface water resources, cleanup levels in
water must be chosen. To satisfy the antidegradation
policy, State Water Board Resolution No. 92-49, Policies
and Procedures for Investigation and Cleanup and Abate-
ment of Discharges Under Water Code Section 13304 and
§2550.4 of Title 23 of CCR, background concentrations
of contaminants in water are to be chosen as cleanup
levels unless background levels are either technologi-
cally or economically infeasible to achieve.

If background levels are determined to be
unachievable, cleanup levels greater than background
may be selected. As detailed in §2550.4 of Title 23 of
CCR, such cleanup levels must:
❏ be the lowest concentrations for the individual pol-

lutants which are technologically and economically
achievable;

❏ not pose a substantial present or potential hazard
to human health or the environment; and

❏ not exceed the maximum concentrations allowable
under applicable statutes or regulations for indi-
vidual pollutants, including applicable water qual-
ity standards.

Feasibility studies and conventional health and ecologi-
cal risk assessment procedures can be used to satisfy
the first and second of these requirements, respectively.
Beneficial use protective water quality limits for the
constituents, determined using the procedures dis-
cussed above, may be used to determine compliance
with this last requirement, i.e., that remaining contami-
nants do not threaten to exceed California’s water qual-
ity standards.

WASTE CLASSIFICATION

In California, the classification of wastes is per-
formed by two separate Cal/EPA state agencies with
separate regulatory authority. The Department of Toxic
Substances Control (DTSC; formerly the Toxic Sub-
stances Control Division of the Department of Health
Services) classifies wastes as hazardous or non-hazard-
ous based on their direct threat to public health. The
State Water Resources Control Board, together with the

nine Regional Water Quality Control Boards, classify
non-hazardous wastes as “designated”, “nonhazardous
solid” or “inert”, based on the threat that each waste
poses to the beneficial uses of ground and surface wa-
ters, as required by the Porter-Cologne Water Quality
Control Act and regulations, water quality control
plans and policies set forth by the Water Boards.

As shown in Figures 2 and 3 on the next page, Wa-
ter Board regulations divide wastes into four categories
which, in turn, determine the classes of waste manage-
ment units to which their discharge is permitted for
treatment, storage or disposal. Detailed criteria are con-
tained in Title 22 of the California Code of Regulations,
Division 4.5, Chapter 11 for determining whether a
waste falls into the hazardous category. These criteria
fall under the headings of toxicity, ignitability, reactiv-
ity, corrosivity, and listing under the federal Resource
Conservation and Recovery Act (RCRA). Hazardous
wastes may be discharged only to Class I waste man-
agement units which provide both natural geologic
and engineered containment features to isolate the
wastes from the environment, unless a specific vari-
ance has been granted by DTSC from California’s haz-
ardous waste management requirements.

“Nonhazardous solid waste” is the regulatory
(Title 23 of CCR) term for “municipal solid waste” or
“refuse” and is characterized as having a significant
proportion of putrescible (degradable) matter, strin-
gent moisture limitations, and prohibitions against
inclusion of “designated” or “hazardous” wastes.
“Nonhazardous solid waste” may be discharged to
Class III landfills that protect beneficial uses of nearby
waters, but do not provide complete waste contain-
ment. The only threat to water quality posed by wastes
in the “inert” category is siltation. Paving fragments
and nondegradable construction debris are examples of
“inert waste”. Wastes in this category may be dis-
charged to unclassified waste management units that
are located and managed to keep the wastes from en-
tering surface waters or drainage courses.

“Designated waste” is defined in §2522(a) of Title
23 of CCR, Division 3, Chapter 15 as:
“1) nonhazardous waste which consists of or contains

pollutants which, under ambient environmental
conditions at the waste management unit, could be
released at concentrations in excess of applicable
water quality objectives, or could cause degrada-
tion of waters of the State” or
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The second part of this definition pertains to those
wastes granted a variance by DTSC from ClassI dis-
posal, as discussed above. The first half of the “desig-
nated waste” definition includes non-hazardous wastes
which have the potential to impair water quality at the
site of discharge. Due to their threat to water quality,
“designated wastes” are to be discharged to Class II
waste management units which have engineered con-
tainment features—liners, leachate collection systems
and caps—which act to isolate the wastes from ground
and surface waters. The Chapter15 regulations, how-
ever, do not contain guidance on how to interpret the
first part of the “designated waste” definition. The pur-
pose of the Central Valley Regional Water Quality Con-
trol Board staff report, TheDesignated Level Methodology ,
is to provide an interpretation of this definition.

It may not be immediately apparent how a non-
hazardous waste could pose a threat to water quality.
A simple example will illustrate this point. Figure4
shows an unlined surface impoundment which con-
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Figure 3

“2) hazardous waste which has been granted a vari-
ance from hazardous waste management require-
ments pursuant to Section 66310 of Title 22 of this
code.”  [In July 1991, §66310  of Title 22 of CCR was
repealed and replaced with §66260.210.]
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tains soluble arsenic at a concentration of 4.5mg/l. The
hazardous STLC for arsenic, the level above which a
liquid waste becomes hazardous under Title22 of CCR,
is 5mg/l. Therefore, the waste in this example is not
hazardous. The Proposition 65 (Safe Drinking Water
and Toxic Enforcement Act of 1986) no-significant-risk
level for arsenic is 0.005mg/l. If natural geologic mate-
rials between the base of the impoundment and the
water table are unable to sufficiently filter out or at-
tenuate the arsenic, the Proposition 65 regulatory
level will be exceeded, adversely impacting the benefi-
cial use of the water for domestic supply. Therefore,
this waste at this site would be classified as a “desig-
nated waste”, and the impoundment would have to be
designed to meet Class II containment standards to
isolate the waste from ground water.

THE DESIGNATED LEVEL METHODOLOGY

As shown by the above example, the determination
of whether a waste poses a threat to water quality must
take into account factors relating to the waste and to
the site of proposed discharge. In The Designated Level
Methodology, this is accomplished by determining “Des-
ignated Levels”, concentrations of waste constituents
which provide a site-specific indication of the waste’s
water quality impairment potential. If measured con-
centrations of constituents in a waste exceed these Des-
ignated Levels, the waste is assumed to pose a water
quality threat at the site in question. Because of the site-
specific nature of the determination, the same waste
may be classified as “designated” in one location, but
not in another location which provides a greater degree
of protection for water quality.

Designated Levels are calculated by first determin-
ing the bodies of water which may be affected by the
waste management activity in question and the present
and probable future beneficial uses of these waters, as
shown in Figure 5 on the next page. Next, site-specific
water quality goals are selected, as discussed above,
based on background water quality and California’s
water quality standards to protect beneficial uses. Fi-
nally, the applicable water quality goals are multiplied
by factors which account for the magnitude of environ-
mental attenuation expected to occur under reasonable
worst-case conditions at the proposed site of discharge.
The result is a set of Soluble Designated Levels for
waste constituents of concern which are specifically
applicable to both the waste and the site and which, if

not exceeded, should protect the beneficial uses of wa-
ters of the state.

For the site in question, wastes having soluble con-
stituent concentrations in excess of their calculated
Designated Levels are assumed to pose a threat to wa-
ter quality and are classified as “designated wastes”.
These wastes are required to be discharged to waste
management units which isolate them from the envi-
ronment.

Environmental Attenuation Factors

There are a variety of natural processes which act
to attenuate (reduce the concentrations of) waste con-
stituents as they migrate through the environment.
These processes, which are collectively grouped under
the term “environmental fate”, include sorption,
chemical binding, ion exchange, filtration, diffusion,
dispersion, dilution, chemical reaction, biodegradation,
and partitioning. By collecting data on the waste con-
stituents and on the site in question, the amount or
degree of attenuation which would be expected to oc-
cur as the constituents migrate from the location of
waste discharge to either ground or surface water may
be estimated. In The Designated Level Methodology, the

NON-HAZARDOUS WASTES CAN
THREATEN WATER QUALITY

DOMESTIC
WATER
WELL UNLINED

SURFACE IMPOUNDMENT

Sufficient
Attenuation

?

GROUND
WATER
FLOW

Water
Table

0.005 mg Arsenic / liter of water
( Proposition 65 regulatory level )

4.5 mg Arsenic
liter of waste

Figure 4
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smallest degree of attenuation that would be expected
to occur for the particular constituent at the specific site
of discharge is approximated by an “environmental
attenuation factor”. The greater the amount of attenua-
tion that is expected to occur, the larger the attenuation
factor that would be assigned.

As shown in Figure 6, there are a variety of site-
specific and constituent-specific characteristics which
influence the magnitude of attenuation that may be
expected to occur. Also shown are how increases in
these environmental characteristics effect the magni-
tude of the anticipated attenuation and, therefore, the
selection of environmental attenuation factors.

If ground water is threatened by waste constitu-
ents, increases in the depth to ground water (thickness
of the vadose zone), in the clay content, organic matter

content, ion exchange capacity or pH of vadose zone
materials, and in the ionic strength, viscosity, degrada-
bility or octanol/water partition coefficient (the affinity
of the chemical for octanol or soil organic matter versus
its affinity for water) of the waste constituent will cause
the attenuation factor to be larger (greater attenuation
expected). Increases in the net recharge rate (a driving
force for movement of waste constituents), in the per-
meability or porosity of vadose zone materials, in the
polarity or volatility of the waste constituent, in the
concentrations of solvents or other chemicals that can
increase the permeability of soils or act as carriers for
the constituent, or in the mass loading of waste con-
stituents will cause the attenuation factor to be smaller
(less attenuation expected as the constituent migrates
to ground water).

CALCULATING DESIGNATED LEVELS

Is there a consistent ratio
of total to leachable waste

constituent concentrations ?
Leachability Factor

TOTAL DESIGNATED LEVEL

Water Quality Goal

Choose the most limiting
of those water quality limits.

What numerical water quality limits
will implement all applicable

water quality objectives ?

What are the water quality objectives 
to protect those beneficial uses ?

What are the beneficial uses
of those bodies of water ?

Attenuation Factor

What factors may influence 
the attenuation of waste 

constituents as they
migrate to water ?

Estimate the magnitude
of the attenuation of 
constituents between

waste and water at the site.

What bodies of water may
be or have been affected ?

Obtain information on the 
site of waste discharge.

Obtain information on the 
waste to be discharged.

SOLUBLE DESIGNATED LEVEL

Water Quality Standards 
from the applicable

Water Quality Control Plans

Figure 5
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If surface waters are threatened by constituents in a
waste, increases in the distance of travel from the site
of waste discharge to surface water, in the volatility,
reactivity, degradability or octanol/water partition
coefficient of the waste constituent, and in the amount
of initial dilution that the waste or leachate would re-
ceive upon entering surface waters will cause the at-
tenuation factor to be larger. Increases in the steepness
of the terrain, in the polarity of the constituent, in the
amount of interconnection between ground and sur-
face waters, in the concentrations of solvents or other
chemicals that can act as carriers for the constituent,
and in the total constituent loading will lower the at-
tenuation factor.

Undoubtedly the most important characteristic that
must be evaluated in the derivation of environmental
attenuation factors is the relative uncertainty of the
data and assumptions used to quantify environmental
fate processes. The more uncertainty involved in the
estimation of environmental attenuation factors, the
more the assumptions being used in their derivation
should lean toward underestimating the amount of
attenuation expected to occur. In this way, a greater
assurance of water quality protection is provided. The
degree of uncertainty in the estimation of environmen-
tal attenuation should also be reflected in the amount
of vadose zone and ground water monitoring that is
required for a waste management unit. Greater uncer-
tainty necessitates a greater monitoring effort to assure
that the attenuation factor setting process was suffi-
ciently protective of water quality.

Site- and constituent-specific information regard-
ing key environmental fate characteristics under rea-
sonable worst-case conditions may be used to estimate
attenuation factors for specific waste constituents at a
site. Publications such as The California Site Mitigation
Decision Tree Manual from DTSC, The Soil Chemistry of
Hazardous Materials by James Dragun, the USEPA pub-
lications Superfund Exposure Assessment Manual, Water
Related Environmental Fate of the 129 Priority Pollutants
and DRASTIC: A Standardized System for Evaluating
Ground Water Pollution Potential Using Hydrogeologic
Settings,  and the Handbook of Environmental Data on
Organic Chemicals by Karel Verschueren contain infor-
mation and/or procedures that can be used to assess
the fate of chemicals in the environment and to esti-
mate environmental attenuation factors for specific
waste constituents and site conditions. Computer mod-

els which are applicable to the waste constituents of
concern and to the site’s hydrogeologic conditions may
also be used.

If a waste discharger is unable or unwilling to ex-
pend the resources necessary to develop detailed and
specific attenuation factors for the site of waste dis-
charge, the Central Valley Regional Water Board has
provided guidelines for the selection of generic attenu-
ation factors based on the depth to ground water and
the clay content of unsaturated zone soils.

Designated Levels for Liquid Wastes

Once the water quality goal is selected and an envi-
ronmental attenuation factor is estimated, their values
are multiplied together to obtain a Designated Level
applicable to the specific liquid waste constituent and
site of proposed waste discharge. If the concentration
of a constituent in the liquid waste exceeds this level,
the waste is classified as a “designated waste” and
Class II containment is required if the waste is to be
discharged to land for treatment, storage, or disposal at

EXAMPLES OF ENVIRONMENTAL
FATE CHARACTERISTICS WHICH

INFLUENCE  ATTENUATION FACTORS

As the following characteristics increase...

FOR THE PROTECTION OF GROUND WATER —

• Depth to Highest Ground Water (incl. capillary fringe)
• Net Recharge  (i.e., [rainfall] — [evaporation])
• Characteristics of the Vadose Zone: 

Permeability and Porosity
Clay Content
Organic Matter Content
Ion Exchange Capacity and pH

• Pollutant Characteristics: 
Polarity
Ionic Strength (more positive)
Volatility (potential for vapor transport)
Viscosity
Degradability or Biologic Activity
Octanol/Water Partition Coefficient (KOW)

• Other Constituents that Could Increase Mobility
• Topography (steepness of terrain)
• Total Pollutant Load (mass loading)
• Uncertainty of the Data and Assumptions

FOR THE PROTECTION OF SURFACE WATERS —

• Distance from Drainage Courses
• Topography (steepness of terrain)
• Pollutant Characteristics: 

Volatility (loss to atmosphere)
Reactivity or Degradability
Polarity
Octanol/Water Partition Coefficient (KOW)

• Other Constituents That Could Increase Mobility
• Initial Dilution Upon Reaching Surface Waters

(min. surface water flow vs. max. pollutant flow)
• Interconnection of Ground and Surface Waters
• Total Pollutant Load (mass loading)
• Uncertainty of the Data and Assumptions

EFFECT ON
ATTENUATION FACTOR
INCREASE DECREASE

Figure 6



Page 20 California’s Water Quality Standards

this site. Wastes having concentrations below the Des-
ignated Level are assumed not to pose a significant
water quality threat at the site and may be discharged
to a waste management unit with less than Class II con-
tainment.

Due to the constant hydraulic head and mass load-
ing of waste constituents presented by long-term im-
pounding of liquid wastes at a site, most wastes which
have a quality poorer than that of underlying ground
water will eventually degrade water quality. This oc-
curs as attenuative mechanisms in the vadose zone
become saturated. For this reason, such wastes are
most often classified as “designated waste” and are
required to be discharged to Class II impoudments.

Soluble Designated Levels for Solid Wastes

As moisture from within a waste or infiltrating
rainfall percolates toward the base of a landfill, soluble
waste constituents are accumulated and leachate is
formed. Constituents in leachate at the base of a landfill
pose a similar water quality threat to constituents in an
impounded liquid waste. The processes of environ-
mental fate which act to attenuate constituent concen-

trations are the same in either case. Therefore, Desig-
nated Levels may be calculated for leachate constitu-
ents in the same manner as for liquid waste
constituents, as shown in Figure 7. In this example, the
Proposition 65 regulatory level for arsenic (0.005 mg/l)
has been chosen as the water quality goal to protect
ground water at this site for domestic supply, and the
environmental attenuation factor has been estimated to
be equal to “n”. The Designated Level for arsenic in
leachate at this site would be equal to (0.005 ×n) milli-
grams arsenic per liter of leachate.

The goal in calculating Designated Levels for a
solid waste is to determine concentrations of soluble
constituents in the waste above which leachate may
carry them to ground or surface waters in amounts that
could cause water quality goals to be exceeded. There-
fore, the next step in the methodology is to convert the
Designated Level for leachate into one which may be
applied to leachable concentrations of constituents in a
solid waste prior to disposal. Rationale presented by
DTSC in the 1984 Statement of Reasons for the Hazardous
Waste Identification Regulations indicates that the con-
centrations of constituents in leachate could either be
numerically higher or lower than the soluble constitu-
ent concentrations in the solid waste prior to leaching.
In the calculation of Designated Levels, these concen-
trations are assumed to be numerically equal, as in
DTSC’s Statement of Reasons. Therefore, the Soluble
Designated Level for a constituent in a solid waste is
numerically the same as the Designated Level for the
same constituent in leachate which forms at the base of
the landfill—the water quality goal times the environ-
mental attenuation factor. In the example of Figure 7,
the Soluble Designated Level for arsenic in the solid
waste is (0.005 ×n) milligrams of soluble arsenic per
kilogram of waste.

Soluble concentrations of constituents in solid
wastes are determined by performing the Waste Ex-
traction Test (WET) from Title 22 of CCR, Division 4.5,
Chapter 11, Appendix II, or a variation of this test. [The
Toxicity Characteristic Leaching Procedure (TCLP)
from Title 22 of CCR, Division 4.5, Chapter 18, Appen-
dix I, is used for volatile waste constituents.]  The WET
involves a ten-fold dilution of solid waste into an ex-
tract solution, agitation for 48 hours, followed by filtra-
tion and analysis of the liquid phase. Results are
expressed  in milligrams of extractable constituent per
liter of extract solution. Therefore, the WET extract is

SOLUBLE DESIGNATED LEVEL FOR
A CONSTITUENT OF A SOLID WASTE
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expected to be ten-times more dilute than actual land-
fill leachate. The Soluble Designated Level for a con-
stituent of a solid waste, expressed in milligrams per
liter (mg/l) of WET extract, is equal to the water qual-
ity goal times the environmental attenuation factor
divided by the ten-fold dilution of the test. [Due to dif-
ferences in the test methods, a 20-fold dilution factor is
used in calculations based on TCLP results.]  For the
Figure 7 example, the Soluble Designated Level for
arsenic is equal to (0.005 ×n ÷10) mg/l of WET extract.

Concentrations of constituents in landfill leachate
should not be confused with concentrations of constitu-
ents in extract from the Waste Extraction Test or the
Toxicity Characteristic Leaching Procedure. They are
not the same. Concentrations of constituents in leachate
are the result of the accumulation of constituents from
the waste as moisture migrates through a landfill or
waste pile. The ratio of liquid-to-solids is not expected
to be large within a landfill. Concentrations of constitu-
ents in the extract from the WET or the TCLP are the
result of specific laboratory procedures where waste
constituents are extracted from a solid waste by an ex-
tract solution under a large liquid-to-solids ratio neces-
sary to ease sample handling. The extract from the
WET or the TCLP is, therefore, not a simulation of
leachate, but a means to measure the amounts of waste
constituents that may be leached from the waste in a
landfill. As stated above, actual landfill leachate is ex-
pected to have considerably higher pollutant concen-
trations than WET or TCLP extracts due mainly to this
difference in liquid-to-solids ratio.

CONTAMINATED SITE ASSESSMENT

DTSC has prepared guidance materials which con-
tain procedures for performing risk assessments and
determining cleanup/mitigation levels for sites con-
taminated with toxic substances. The object of these
procedures is to prevent toxicologic impacts on hu-
mans and other potential “biological receptors of con-
cern”. While sufficient to cover DTSC’s concerns
regarding site assessment and cleanup, the procedures
in these documents are not designed to fully protect
water resources that may be adversely impacted by site
contaminants, as required by the Porter-Cologne Water
Quality Control Act. Therefore, another methodology
must be used by the State and Regional Water Boards
to fulfill this need.

Comparison of Figures 7 and 8 reveals that the

threat posed to water quality by contaminated soils is
similar to that posed by wastes in an unlined landfill.
Therefore, The Designated Level Methodology can be used
to calculate Designated Levels for site contaminants
which, if exceeded, indicate a threat to the beneficial
uses of nearby ground or surface waters. California’s
water quality standards (from the applicable Water
Quality Control Plans) are used to select water quality
goals which protect the beneficial uses of waters which
could be adversely impacted by site contaminants. At-
tenuation factors are estimated based upon site hydro-
geologic data and information on the contaminants
themselves. Soluble Designated Levels are then calcu-
lated by multiplying the water quality goals by the
attenuation factors and dividing by the ten-fold dilu-
tion of the WET or the 20-fold dilution of the TCLP (for
volatile contaminants). The results are expressed as
milligrams of soluble constituent per liter of extract.

Soil samples from the site are subjected to the WET
and/or TCLP procedure and results are compared with
these site- and constituent-specific Soluble Designated
Levels. Cleanup or mitigation would be required for
soils having extractable concentrations which exceed
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Soluble Designated Levels. For this type of site assess-
ment, the WET procedure is often modified to account
for conditions that exist at the site. The standard WET
uses an buffered acidic extraction solution designed to
account for the acidic conditions often encountered in
sanitary landfills. If soils at the site being investigated
will only exist under neutral or basic conditions, deion-
ized water or another more suitable extraction solution
may be substituted for the standard WET buffer solu-
tion.

SOIL CLEANUP LEVELS

If contaminated soils are found to threaten benefi-
cial uses of ground or surface water resources, cleanup
levels must be chosen. To satisfy the antidegradation
policy, and recently readopted State Water Board Reso-
lution No. 92-49, Policies and Procedures for Investigation
and Cleanup and Abatement of Discharges Under Water
Code Section 13304, background concentrations of con-
taminants must be chosen as cleanup levels, unless
background levels are technologically or economically
infeasible to achieve.

If background levels are determined to be infea-
sible, cleanup levels greater than background may be
selected. As detailed in §2550.4 of Title 23 of CCR, such
cleanup levels must:
❏ be the lowest concentrations for the individual pol-

lutants which are technologically and economically
achievable;

❏ not pose a hazard to health or to the environment;
and

❏ not exceed the maximum concentrations allowable
under applicable statutes and regulations for indi-
vidual pollutants, including applicable water qual-
ity standards.
While conventional risk assessment can be used to

satisfy the second of these requirements, this technique
will not satisfy the third requirement. Designated Lev-
els for contaminated soil constituents, calculated by
using the Designated Level Methodology, may be used to
determine compliance with this last requirement, i.e.,
that remaining contaminants do not threaten to exceed
California’s water quality standards.

CONCLUSION AND STATUS

The staff report, A Compilation of Water Quality
Goals has been developed to provide a uniform method
and a convenient source of numerical limits for deter-

mining compliance with California’s water quality
standards. It has been used for several years by the
staff of a number of the California Regional Water
Quality Control Boards as a reference for numerical
water quality limits.

A Compilation of Water Quality Goals will be up-
dated and expanded to account for newly developed
numerical water quality information, as needed and as
Regional Water Board staff resources are made avail-
able for the effort.

When combined with the waste classification, site
assessment, and cleanup level setting processes of
DTSC and the State Water Board’s Chapter 15 regula-
tions, The Designated Level Methodology can provide a
complimentary set of procedures to ensure the protec-
tion of both public health and California’s water re-
sources. Comments received during public review of
an early draft of The Designated Level Methodology staff
report were used to produce the October 1986 edition.
In June 1989, an updated edition of the report was pro-
duced to bring the document in line with then-existing
statutes, regulations, and waste testing methods. Fur-
ther updating of this nature is needed, and will be
made as Regional Board staff resources are made avail-
able for the effort.

Staff of the Central Valley Regional Water Quality
Control Board has shared these reports with the State
Water Board and the other Regional Water Boards, and
has been working with staff of the State Water Board to
develop statewide policy in this area.

Copies of the staff reports my be obtained by mail or
in person from the reception desk at the Sacramento Of-
fice of the Regional Water Board. Water Quality Goals
costs $26; while the Designated Level Methodology cost $20.
Payment must accompany all requests. Water Quality
Goals may also be obtained free of charge from the State
Water Resources Control Board’s electronic bulletin
board (916/657-9722) or Internet world-wide-web site
(http://www.swrcb.ca.gov). The electronic copy in-
cludes all of the information contained in the hard copy
version as, well as a database of numerical water quality
limits that is searchable by chemical name.

March 1996
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stringent of either (a) the numerical limit which imple-
ments all applicable water quality objectives or (b) the
true background level.

Water Quality Objectives — Numerical or narra-
tive limits on constituents or characteristics of water
designed to protect designated beneficial uses of the
water. California’s water quality objectives are estab-
lished by the State and Regional Water Boards in the
Water Quality Control Plans. See “water quality stan-
dards.”

Water Quality Standards — A combination of the
designated beneficial uses of water and water quality
objectives (criteria) to protect those uses. In California,
water quality standards are promulgated by the State
and Regional Water Boards in the Water Quality Control
Plans. Water quality standards are enforceable limits
for the bodies of surface or ground waters for which
they are established.

GLOSSARY

Beneficial Uses — Uses of water that must be pro-
tected against water quality degradation. They are es-
tablished by the Water Boards in the Water Quality
Control Plans. See “water quality standards.”

Water Quality Criteria — Numerical or narrative
limits for constituents or characteristics of water de-
signed to protect specific designated uses of the water.
California’s water quality criteria are called “water
quality objectives.” See “water quality standards.”

Water Quality Goal — The most stringent, appli-
cable, numerical water quality limit for a constituent or
parameter of concern in a specific body of ground or
surface water at a specific site that is chosen to protect
either (1) existing water quality or (2) beneficial uses
ofwater. In the first case, the water quality goal is set
equal to the background level in the body of water. In
the second case, the water quality goal is also a benefi-
cial use protective numerical limit and is set at the less


