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THE DESIGNATED LEVEL METHODOLOGY
FOR WASTE CLASSIFICATION AND CLEANUP LEVEL DETERMINATION

A Summary of the Staff Report of the
California Regional Water Quality Control Board, Central Valley Region

Prepared by Jon B. Marshack, D. Env.

INTRODUCTION 238

Improper waste management practices and sites which
have been contaminated with toxic substances pose
significant threats to the quality of California’s usable
ground and surface water resources. This paper
summarizes a staff report of the California Regional
Water Quality Control Board, Central Valley Region
entitled “The Designated Level Methodology for Waste
Classification and Cleanup Level Determination”
which, from a water quality perspective, establishes a
framework for 1) classifying wastes so that appropriate
disposal practices may be selected, and 2) determining
the degree to which a contaminated site should be
cleaned or to which remedial action is necessary [“how
clean is clean”]. The report also shows how these two
decision-making processes are related.

In California, the classification of wastes and the
establishment of cleanup levels for sites which have
been contaminated with toxic chemicals are performed
by two separate State agencies with separate regulatory
authority. The Department of Health Services (DHS)
classifies wastes as ‘hazardous’ or ‘restricted hazard-
ous’ and sets site cleanup/mitigation criteria based on
a direct threat of these wastes or sites to public health.
The State Water Resources Control Board together with
the nine Regional Water Quality Control Boards
classify wastes as ‘designated’, ‘nonhazardous solid’,
or ‘inert’ and determine cleanup levels based on the
threat that wastes and contaminated sites pose to the
beneficial uses of waters of the State, as required by the
Porter-Cologne Water Quality Control Act (contained
in Division 7 of the California Water Code) and policies
set forth by the Boards.

WASTE CLASSIFICATION SSSSSSRamsasmes

As shown in Figures 1 and 2, California regulations
divide wastes into five categories which, in turn,
determine the classes of waste management units to
which their discharge is permitted. Detailed criteria
are contained in Title 22 of the California Code of
Regulations (CCR), Division 4, Chapter 30 for deter-
mining whether a waste falls into the ‘restricted
hazardous’ or ‘hazardous’ categories. Restricted
hazardous wastes’ may not be discharged to any waste

management unit until they have been treated to
reduce their threat to public health and the environ-
ment. ‘Hazardous wastes’ may be discharged only to
Class I waste management units which provide both
natural geologic and engineered containment features
to isolate the wastes from the environment, unless a
specific variance has been granted by DHS from the
hazardous waste management requirements. ‘Nonhaz-
ardous solid waste’ is another term for municipal solid
waste or refuse and is typified by a significant propor-
tion of putrescible (degradable) matter. ‘Nonhaz-
ardous solid waste’, which has stringent moisture-
limiting requirements and prohibitions against inclu-
sion of ‘designated’ or ‘hazardous’ wastes, may be
discharged to Class Il landfills that do not provide
complete waste containment. ‘Inert waste’ includes
materials which pose only a siltation threat to water
quality, such as paving fragments and non-degradable
construction debris. Wastes in this category may be
discharged to unclassified waste management units
that are located and managed to keep the wastes from
entering surface waters or drainage channels.

‘Designated waste’ is defined in §2522(a) of CCR, Title
23, Chapter 3, Subchapter 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
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could cause degradation of waters of the State” or

“2) hazardous waste which has been granted a variance
from hazardous waste management requirements
pursuant to Section 66310 of Title 22 of this code.” The
second part of this definition pertains to those wastes
granted a variance by DHS from Class I disposal, as
discussed above. The first half of the ‘designated
waste’ definition includes non-hazardous wastes which
could impair water quality if discharged to a waste
management unit that provides less than Class II
containment. ‘Designated wastes’ are to be discharged
to Class Il waste management units which have
engineered containment features—liners and leachate
collection systems—which act to isolate the wastes
from ground and surface waters. The Subchapter 15
regulations, however, do not contain guidance on how
to apply the first part of the ‘designated waste’ defini-
tion. The purpose of the Designated Level Methodol-
ogy is to provide this guidance.

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. Figure 3
shows an unlined surface impoundment which con-
tains soluble arsenic at a concentration of 4.5 mg/1.

The hazardous STLC for arsenic, the level above which
a liquid waste becomes hazardous under Title 22 of
CCR, is 5 mg/1. Therefore, the waste in this example is
not hazardous. The drinking water standard for
arsenic is 0.05 mg/1. If natural geologic materials
between the base of the impoundment and the water
table are unable to sufficiently filter out or attenuate
arsenic, the drinking water standard will be exceeded
and the ground water will have become unusable for
domestic supply. Therefore, this waste at this site
would be classified as a ‘designated waste’, and the
impoundment would have to be designed to meet
Class Il 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
“Designated Levels”, concentrations of waste constitu-
ents which provide a site-specific indication of the
waste’s water quality impairment potential. If meas-
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ured concentrations of constituents in a waste exceed
these Designated 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 determining
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 4. Next, site-specific “water quality
goals” are selected, based on background water quality
or accepted criteria and standards, to protect those
beneficial uses. Finally, the most limiting of these
water quality goals are multiplied by factors which
account for the magnitude of environmental attenu-
ation expected to occur at the proposed site of dis-
charge. The result is a set of Soluble Designated Levels
for waste constituents of concern which are specifically
applicable to both the waste and site and which, if not
exceeded, should protect the beneficial uses of waters
of the State. For the site in question, wastes having
constituent concentrations in excess of these Desig-
nated Levels are assumed to pose a threat to water
quality, are classified as ‘designated wastes’. Assuch,

these wastes are required to be discharged to waste
management units which isolate them from the envi-
ronment.

Water Quality Goals INRGG_G_u_u s

Numerical water quality goals, designed to protect the
various beneficial uses of ground and surface waters,
are selected from a variety of sources. Under a policy
established by State Water Resources Control Board
Resolution No. 68-16, “Statement of Policy With
Respect to Maintaining High Quality of Waters in
California”, the existing high quality of waters must be
maintained unless it can be shown that some degrada-
tion in quality is in the best interest of the dtizens of
California. Therefore, background concentrations of
constituents in ground or surface waters that have been
unaffected by waste management practices should be
used as water quality goals whenever possible. If it has
been determined that some degradation in water
quality is to be permitted, Resolution No. 68-16
specifies that in no case shall the degradation cause
beneficial uses of ground or surface waters to be
impaired. Water quality standards and criteria exist in
State and Federal regulations and in the literature
which provide numerical limits for constituents in
waters used for specific purposes. State drinking water
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standards, contained in Title 22 of CCR, Division 4,
Chapter 15, are designed to protect waters for domestic
and municipal supply. The Water Quality Control Plan
Reports of the nine Regional Water Quality Control
Boards include “water quality objectives” for a variety
of uses of specific bodies of water. Under the recently
enacted Safe Drinking Water and Toxics Enforcement
Act of 1986 (Proposition 65), the Health and Welfare
Agency is establishing additional criteria for concentra-
tions of carcinogens and reproductive toxins to protect
public health. The Sanitary Engineering Branch of
DHS promulgates State “action levels” that are also
designed to protect human health from chemical
constituents in drinking water. The U.S. Environ-
mental Protection Agency (EPA) and the National
Academy of Sciences publish numerous water quality
criteria for human health and aquatic life protection.
The California Department of Fish and Game can be
consulted for aquatic life and wildlife protection
criteria. Publications by the State Water Resources
Control Board, the Food and Agriculture Organization
of the United Nations, the World Health Organization,
and others provide additional guidelines. Often
several water quality limits can be found for the same
chemical. In these cases, the most limiting value that is
applicable to the situation in question should be
selected as the water quality goal for use in calculating
Designated Levels.

Environmental Attenuation Factors iR

There are a variety of natural processes which act to
attenuate (reduce the concentrations of) waste constitu-
ents 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 constitu-
ents and on the site in question, the amount or degree
of attenuation which would be expected to occur as the
constituents migrate from the location of discharge to
either ground or surface water may be estimated. In
the Designated Level Methodology, the 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 attenuation that is
expected, the larger the attenuation factor that would
be assigned.

As shown in Figure 5, 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 the environ-
mental characteristics effects the magnitude of the
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anticipated attenuation and, therefore, the selection of
environmental attenuation factors. If ground water is
threatened by waste constituents, increases in the
depth to ground water (thickness of the vadose zone),
in the clay content, organic matter content, ion ex-
change capacity or pH of vadose zone materials, in the
ionic strength, viscosity, degradability 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, in the steepness of the
terrain, and in the rate of flow of ground water will
cause the attenuation factor to be larger (greater
attenuation). Increases in the net recharge rate (a
driving force for movement of waste constituents), in
the permeability 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
constituents will cause the attenuation factor to be
smailer (less attenuation as the constituent migrates to
ground water).

Designated Level Methodology Summary
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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, re-
~ activity, degradability or octanol/water partition
coefficient of the waste constituent, and in the amount
of initial dilution that the waste or leachate would
receive upon entering surface waters will cause the
attenuation factor to be larger. Increases in the steep-
ness of the terrain, in the polarity of the constituent, in
the amount of interconnection of ground and surface
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
attenuation 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 in the direction of underestimating the
amount of attenuation expected to occur. In this way, a
greater assurance of water quality protection is pro-
vided. The degree of uncertainty in the estimation of
environmental attenuation should also be reflected in
the amount of vadose zone and ground water monitor-
ing that is required for a waste management unit.
Greater uncertainty recessitates a greater monitoring
effort to assure that the attenuation factor setting
process was sufficiently protective of water quality.

Site- and constituent-specific information regarding
key environmental fate characteristics under reason-
able worst-case conditions may be used to estimate
attenuation factors for specific waste constituents at the
site. The DHS publication The California Site Mitigation
Decision Tree Manual, the EPA document Water Related
Environmental Fate of the 129 Priority Pollutants, the
Handbook of Environmental Data on Organic Chemicals by
Karel Verschueren, and the EPA publication DRASTIC:
A Standardized System for Evaluating Ground Water
Pollution Potential Using Hydrogeologic Settings contain
information and procedures that can be used to assess
the fate of chemicals in the environment and estimate
environmental attenuation factors for specific waste
constituents and site conditions.

Designated Levels for Liquid Wastes ¥

Once the water quality goal is selected and an environ-
mental 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 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 discharge is to occurto a
waste management unit at this site. Wastes having
concentrations below the Designated Level are as-
sumed not to pose a significant water quality threat at
the site and may be discharged with less than this level
of containment.

Soluble Designated Levels for Solid Wastes #5845%%;

As moisture from within a waste or from rainfall
percolates toward the base of a landfill, soiuble 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 constitu-
ents, as shown in Figure 6. In this example, the drink-
ing water standard for arsenic (0.05 mg/1} has been
chosen as the water quality goal to protect ground
water at this site for domestic use, and the environ-
mental attenuation factor has been estimated to be
equal to “n”. The Designated Level for arsenic in

SOLUBLE DESIGNATED LEVEL FOR
A CONSTITUENT OF A SOLID WASTE
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leachate at this site would be equal to (0.05 x n) milli-
grams arsenic per liter of leachate.

The goal in calculating Designated Levels for a solid
waste is to determine concentrations of soluble con-
stituents in the waste above which leachate may be
able to carry them to ground or surface waters in
amounts that could cause water quality goals to be
exceeded. Therefore, the next step in the methodology
is to convert the Designated Level for leachate into one
which may be applied to concentrations of constituents
in a solid waste prior to disposal. Evidence presented
by DHS in the Statement of Reasons for the Hazardous
Waste Identification Regulations (Title 22 CCR, Divi-
sion 4, Chapter 30) indicates that the concentrations of
constituents in leachate could either be numerically
higher or lower than the soluble constituent concentra-
tions in the solid waste prior to leaching. In the
calculation of Designated Levels, an assumption is
made that these concentrations are numerically equal.
Therefore, the Soluble Designated Level for a constitu-
ent 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 environmental attenuation
factor. In the example of Figure 6, the Soluble Desig-

SOLUBLE DESIGNATED LEVEL FOR A
CONSTITUENT OF CONTAMINATED SOIL
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nated Level for arsenic in the solid waste is (0.05 x n)
milligrams of soluble arsenic per kilogram of waste.

Soluble concentrations of constituents in solid wastes
are determined by performing the Waste Extraction
Test (WET) from §66700 of Title 22 CCR, or a variation
of this test. The test involves a ten-fold dilution of
solid waste into an extract solution, agitation for 48
hours, followed by filtration and analysis of the liquid
phase. Results are expressed in milligrams of ex-
tractable constituent per liter of extract solution. The
Soluble Designated Level for a constituent of a solid
waste, expressed in the same units, is equal to the
water quality goal times the environmental attenuation
factor divided by the ten-fold dilution of the WET. For
the Figure 6 example, the Soluble Designated Level for
arsenic is equal to (0.05 x n + 10) milligrams of arsenic
per liter of extract.

Concentrations of constituents in landfill leachate
should not be confused with concentrations of constitu-
ents in extract from the Waste Extraction Test. They
are not the same. Concentrations of constituents in
leachate are the result of the accumulation of constitu-
ents from the waste as moisture migrates through a
landfill or waste pile. Concentrations of constituents
in the extract from the WET are the result of a specific
laboratory procedure where waste constituents are
extracted from a solid waste by an extract solution
under a predetermined set of circumstances. The
extract from the WET is, therefore, not a simulation of
leachate, but a measure of the amounts of waste
constituents that may be leached from the waste in a
landfill.

CONTAMINATED SITE CLEANUP N

DHS has prepared a document entitled The Califormia
Site Mitigation Decision Tree Manual which presents
detailed procedures for determining cleanup/mitiga-
tion levels for sites contaminated with toxic substances.
The object of these procedures is to prevent toxicologic
impacts on humans and other potential “biological
receptors of concern”. While sufficient to cover DHS's
concerns regarding site cleanups, the procedures in this
documnent are not designed to protect all present and
probable future beneficial uses of waters of the State
that may be adversely impacted by the 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 fill this
need.

Comparison of Figures 6 and 7 shows that the threat
posed to water quality by contaminated soils is similar
to that posed by wastes in an unlined landfill. There-

Designated Level Methodology Summary
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fore, the Designated Level Methodology can be used to
select cleanup levels which will protect the quality of
nearby ground and surface waters. As always, back-
ground concentrations of contaminants must be
factored into the cleanup level-setting process. Back-
ground water quality data in conjunction with water
quality standards and criteria are used to select water
quality goals which protect the beneficial uses of
ground and surface waters which could be adversely
impacted by contaminants. Attenuation factors are
estimated based upon site hydrogeologic data and
information on the contaminants themselves. Soluble
Designated Levels are then calculated by multiplying
the water quality goals by the attenuation factors and
dividing by the ten-fold dilution of the WET. The
results are expressed as milligrams of soluble constitu-
ent per liter of extract.

Soil samples are subjected to the WET procedure and
results are compared with these site- and constituent-
specific Soluble Designated Levels. Cleanup and/or
mitigation would be required for soils having ex-
tractable concentrations which exceed Soluble Desig-
nated Levels. For site cleanup situations the WET
procedure is often modified to account for conditions
that exist at the site. The WET uses an acidic buffered
extraction solution which is designed to account for the

addic conditions often encountered in sanitary
landfills. If the site being investigated presents neutral
or basic conditions, deionized water or another more
suitable extraction solution may be substituted for the
standard WET buffer solution (assuming the contami-
nated soils themselves cannot generate acid).

CONCLUSION AND STATUS S

When combined with the waste classification and
cleanup level setting processes of DHS and the State
Water Board’s Subchapter 15 regulations, the Desig-
nated Level Methodology can provide a complimen-
tary set of procedures o ensure the protection of both
the public health and the quality of usable waters of
California. Comments received during public review
of an earlier draft of the Designated Level Methodol-
ogy report were used to produce the October 1986
version. Staff of the Central Valley Regional Water
Quality Control Board submitted this version of the
report to the State Water Resources Control Board and
is currently working with staff of that agency to
develop statewide policy in this area. In June 1989, an
updated version of the Methodology was produced to
keep the document current with changes in water
quality criteria and waste testing methods.

June 1989
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THE DESIGNATED LEVEL METHODOLOGY
FOR WASTE CLASSIFICATION AND CLEANUP LEVEL DETERMINATION

EXECUTIVE SUMMARY

Improper waste disposal practices and sites which have been contaminated with toxic
substances posc significant threats to the quality of California’s useable ground and surface
water resources. This report shows, from a water quality perspective, 1) how to classify
various wastes so that appropriate disposal practices may be selected, and 2) how to
determine the degree to which a contaminated site should be cleaned or to which remedial
action is necessary (“how clean is clean”), and 3) how these two decision-making processes
are related.

In California, the classification of wastes and the establishment of cleanup levels for sites
which have been contaminated with toxic chemicals are performed by two separate State
agencies with separate regulatory authority. The Department of Health Services (DHS)
classifies wastes as ‘hazardous’ or ‘restricted hazardous’ and sets site cleanup/mitigation
criteria based on a direct threat of these wastes or sites to public health. The State Water
Resources Control Board together with the nine Regional Water Quality Control Boards
classify wastes as ‘designated’, ‘nonhazardous solid’ or ‘inert’ and determine cleanup levels
based on the threat that wastes and contaminated sites pose to the beneficial uses of waters
of the State, as required by the Porter-Cologne Water Quality Control Act (contained in
Division 7 of the California Water Code).

Regulations administered by these agencies clearly state, using detailed criteria, how
wastes are to be classified with the exception of the ‘designated waste’ category. The lower
boundary of this category is described only as the limit above which a waste could impair
waler quality at the site of discharge. This boundary can be more clearly defined by
establishing “Designated Levels” for specific constituents of a waste which provide a site-
specific indication of the water quality impairment potential of the waste. This report
provides a methodology for calculating such levels. Designated Levels are calculated by
first determining the bodies of water that may be affected by a waste and the present and
probable future beneficial uses of these waters. Next, site-specific “water quality goals” are
selected, based on background water quality or accepted criteria and standards, to protect
those beneficial uses. Finally, these water quality goals are multiplied by factors which
account for environmental attenuation and leachability. The result is a set of Soluble and
Total Designated Levels which are applicable to a particular waste and disposal site and
which, if not exceeded, should protect the beneficial uses of waters of the State. Wastes
having constituent concentrations in excess of these Designated Levels are assumed to pose
a threat to water quality and are, therefore, classified as ‘designated wastes’ and directed to
wasle management units which isolate these wastes from the environment.

In 1986, DHS relecased a document entitled The California Site Mitigation Decision Tree
Manual® which presents a detailed methodology for determining cleanup/mitigation
levels for sites contaminated with toxic substances. The object of this methodology is to

Designated Level Methodology Page 3



prevent toxicologic impacts on humans and other potential “biological receptors of
concern”. While sufficient to cover DHS's interests in site cleanups, this methodology is
not designed to protect all present and probable future beneficial uses of waters that may
be adversely impacted by the contaminants. It can be shown that the threat posed to water
quality by contaminated soils is closely related to that posed by wastes in an unlined
landfill. As such, the Designated Level Methodology can be used to select cleanup levels
which will protect the quality of nearby ground and surface waters. As always, the
background concentrations of contaminants must be factored into the cleanup level setting
process.

When combined with the waste classification and cleanup level setting processes of DHS
and the State Water Board’s Subchapter 15 regulations, the Designated Level Methodology
can provide a complimentary set of procedures to ensure the protection of both the public
health and the quality of useable waters of California.
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Chapter 1 PURPOSE

This report is intended to provide information and suggested procedures to be used in
addressing the complex issues of waste classification and cleanup level determination from
a purely water quality-based point of view. Currently available procedures of State and
Federal regulatory agencies are insufficient to protect all present and probable future
beneficial uses of waters of California from waste disposal and contaminated site cleanup/
mitigation activities, as required by the Porter-Cologne Water Quality Control Act and
policies and regulations of the State Water Resources Control Board. The procedures
presented herein are not intended to supersede the authority or procedures of other
regulatory agencies in these areas, but should complement them in a manner consistent
with beneficial use protection. The Department of Health Services, the Department of Fish
& Game, and the Air Resources Board should also be consulted with respect to human
health, fish and wildlife, and air quality impacts of waste disposal and site cleanup
activities. Appropriate local agencies should also be contacted for concurrence with
decisions made in these areas.

Our knowledge of the environmental fate and impact of chemicals on the quality of our
water resources is constantly evolving. The methodology presented in this report for
defining the lower boundary of the ‘designated waste’ classification and ‘how-clean-is-
clean’, from a water quality perspective, reflects our current level of understanding of these
complex subjects and contains sufficient flexibility to permit modifications as our
knowledge increases. The Designated Level Methodology will periodically be refined and
updated to account for the evolution of our understanding of environmental fate processes
and the effects of chemicals on water quality.
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Chapter 2 WASTE CLASSIFICATION

Two State agencies share responsibility for the classification of wastes in California: 1) the
Department of Health Services and 2) the State Water Resources Control Board together
with the nine Regional Water Quality Control Boards. These agencies classify wastes
according to regulations contained in Title 22 of the California Code of Regulations (CCR),
Division 4, Chapter 30, “Minimum Standards for Management of Hazardous and
Extremely Hazardous Wastes” ' and Title 23, CCR, Chapter 3, Subchapter 15, “Discharges
of Waste to Land”,? respectively. Classifications used by DHS reflect that agency’s
mandate to protect public health, while classifications used by the Water Boards are
designed to implement their mandate to protect present and probable future beneficial uses
of water. Based on these two classification schemes, the State determines proper methods
for disposal for each type of waste generated in California. Figure 1 summarizes the two
waste classification schemes and the resulting selections of appropriate waste management
units for the classified wastes. -

Under the waste management rcgulations contained in Titles 22 and 23, DHS determines
whether a waste is ‘restricted hazardous’ or ‘hazardous’, while classification of a waste as
‘designated’, ‘nonhazardous solid’, or ‘inert’ is performed by the Water Boards. The
relationships between regulatory decisions, waste classifications, and disposal options are
shown in Figure 2.

Figure 1
WASTE AND UNIT CLASSIFICATIONS USED IN CALIFORNIA

WASTE CLASSIFICATIONS WASTE
MANAGEMENT
HEALTH SERVICES WATER BOARDS UNITS
RESTRICTED RESTRICTED NO DISCHARGE
HAZARDOUS HAZARDOUS ¢ TO LAND
% E - Restricted Hazardous Levels }
W ——)
)
2 lg:_: HAZARDOUS | HAZARDOUS —=|  CLASSI
g ARLLLULLL LR ALY r
TPE R GUENVARANCE :
o 2 NRazardous Levais BN DESIGNATED CLASS I
C% 8 ————{ Designated Levels }——-
< B NON - NONHAZARDOUS |_JLL,| . sccy
c f SOLID
2 S | HazarpoOus
INERT UNCLASSIFIED
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Figure 2

WASTE CLASSIFICATIONS AND DISPOSAL OPTIONS
UNDER TITLE 23, CCR, CHAPTER 3, SUBCHAPTER 15
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Figure 3

CALIFORNIA LAND DISPOSAL RESTRICTIONS

RESTRICTED HAZARD WAST RESTRICTION DAT

« Liquids containing Free Cyanides

= 1000 mg/l 1 June 1983
+ Liquids containing Dissolved Metals 1 January 1984
2 the following limits :
Arsenic 500 mg/l
Cadmium 100 mg/l
Chromium (V1) 500 mg/l
Lead 500 mg/l
Mercury 20 mg/l
Nickel 134 mg/I
Selenium 100 mg/l
Thallium 130 mg/l
« Liquids having a pH < 2.0 (acidic) 1 January 1984
« Liquids containing PCBs = 50 mg/l 1 January 1984

» The following wastes containing
Halogenated Organics
2 1000 mg/kg (total) :

Liquids 1 January 1985
Organic Sludges and Solids 8 July 1989

2.1 ‘Restricted Hazardous Wastes’

Wastes which pose the greatest threat to human health and the environment fall into the
category of ‘restricted hazardous wastes’ and may not be discharged to any landfill, waste
pile, surface impoundment, or land trecatment unit after the restriction dates shown in
Figure 3." Article 15 of the hazardous waste management regulations, beginning with
§66900 of Title 22, CCR, defines these wastes by listing specific chemical concentrations
(Restricted Hazardous Levels) above which a waste is ‘restricted hazardous’ (see Figures 1
and 3). Any ‘restricted hazardous waste” must be treated to below Restricted Hazardous
Levels prior to discharge to a waste management unit.
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2.2 ‘Hazardous Wastes’

A waste may be classified as ‘hazardous’ by any of several means. Article 9, §66680(d) and
(e), of the hazardous waste management regulations’ provides lists of wastes and waste
constituents (List of Common Names and List of Chemical Names). Any waste listed in the
List of Common Names or any waste containing constituents listed in the List of Chemical
Names is presumed to be a ‘hazardous waste’ unless shown to be otherwise by means of
criteria contained in Article 11. [‘Restricted hazardous wastes’ and ‘extremely hazardous
wastes’ are subsets of ‘hazardous wastes’ under these regulations. ‘Extremely hazardous
wastes’ are not discussed further in this report.]

Article 11 of the hazardous waste management regulations, beginning with §66693,
establishes criteria in four areas — toxicity, ignitability, reactivity, and corrosivity. A waste
meeting any of these criteria is considered to be ‘hazardous’ by DHS. The toxicity criteria,
summarized in Figure 4, include acute oral, dermal, inhalation and fish toxicity,
carcinogenicity, and compound specific toxicity. The carcinogenicity criteria include a list
of compounds for which the combined concentration in a waste exceeding 0.001 percent by
weight (10 mg/kg or 10 ppm) makes the waste ‘hazardous’. These compounds are:

2-Acetylaminofluorene (2-AAF) 4-Dimethylaminoazobenzene (DAB)
Acrylonitrile Ethyleneimine (EL)
4-Aminodiphenyl a-Naphthylamine (1-NA)

Benzidine and its salts b-Naphthylamine (2-NA)

bis (Chloromethyl) ether (BCME) 4-Nitrobiphenyl (4-NBP)

Methyl chloromethyl ether N-Nitrosodimethylamine (DMN)

1,2-Dibromo-3-chloropropane (DBCP) b-Propiolactone (BPL)
3,3-Dichlorobenzidine and its salts (DCB) Vinyl Chloride (VCM)

The regulations include other carcinogenicity criteria in addition to this list of compounds.

The compound-specific toxicity criteria include concentration limits for several “persistent
and bioaccumulative” toxic substances. The limits are called Soluble Threshold Limit
Concentrations (STLCs) and Total Threshold Limit Concentrations (TTLCs) shown in
Figures 5 and 6. A solid waste is ‘hazardous’ if any of the extractable concentrations of its
toxic constituents (in mg/1 of extract) equals or exceeds the STLC and/or any of the total
concentrations of its toxic constituents (in mg/kg of waste) equals or exceeds the TTLC.
The Waste Extraction Test (WET) is used to determine extractable concentrations of toxic
constituents in a waste, expressed in milligrams per liter (mg/1) of extract. The full WET
procedure (§66700 of Title 22, CCR) may be found in Appendix I to this report. A liquid
waste is hazardous if any of the total concentrations of its toxic constituents (in mg/1 of
waste) exceeds the STLC. All concentrations are expressed on a wet-weight basis (as the
waste is to be discharged).

Once a waste is classified as ‘hazardous’ under the Title 22 regulations, it must be managed
as a ‘hazardous waste’ — discharged only to a Class I waste management unit — unless the
waste generator or handler is able to demonstrate to DHS that Class I containment is not
necessary to protect public health from the particular waste. The Alternative Technology
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Figure 4

HAZARDOUS WASTE TOXICITY CRITERIA

ACUTE ORAL TOXICITY CRITERION:
acute oral LD50 < 5,000 mg/kg body weight

ACUTE DERMAL TOXICITY CRITERION:
acute dermal LD50 < 4,300 mg/kg body weight

ACUTE INHALATION TOXICITY CRITERION:
acute inhalation LD50 < 10,000 ppm in air

ACUTE FISH TOXICITY TEST:
aquatic 96-hour LC50 < 500 mg/l of water

CARCINOGENICITY:
sum of listed carcinogens > 10 ppm

COMPQUND SPECIFIC TOXICITY:
extractable concentrations >

Soluble Threshold Limit Concentrations (STLCs)
and/or

total concentrations >
Total Threshold Limit Concentrations (TTLCs)

Section of DHS (916/322-2822 or ATSS 492-2822) determines whether variances may be
granted for these wastes. If not granted such a variance, the waste is also classified as a
‘hazardous waste’ under the Water Boards’ Subchapter 15 regulations? which permit

discharge only to a Class I waste management unit (see Figures 1 and 2). Such units are

required by the regulations to isolate the waste from the surrounding environment through
both natural and engineered controls.

If DHS grants a Title 22 ‘hazardous waste’ a variance from being managed as ‘hazardous’,
Subchapter 15 defines that waste as a ‘designated waste’. Thus, the same waste may be
classified as ‘hazardous’ under Title 22 and as ‘designated’ under Title 23.
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Figure 5

DEPARTMENT OF HEALTH SERVICES CRITERIA
FOR INORGANIC CONSTITUENTS OF HAZARDOUS WASTES

THRESHOLD LIMIT

'CONCENTRATION

SOLUBLE TOTAL
(STLC) (TTLC)

mg/tin wet wt.
SUBSTANCE extract mg/kg
Antimony and/or Antimony Compounds 15 500
Arsenic and/or Arsenic Compounds 50 - 500
Asbestos — 1.0%
Barium and/or Ba Compounds (excl. Barite) 100 10,000
Beryllium and/or Beryllium Compounds 0.75 75
Cadmium and/or Cadmium Compounds 1.0 100
Chromium (VI) Compounds 5 500
Chromium and/or Chromium (lif) Compounds 560 2,500
Cobalt and/or Cobalt Compounds 80 8,000
Copper and/or Copper Compounds 25 2,500
Fluoride Salts 180 18,000
Lead and/or Lead Compounds (inorganic) 5.0 1,000
Mercury and/or Mercury Compounds 0.2 20
Molybdenum and or Molybdenum Compounds 350 3,500
Nickel and/or Nickel Compounds 20 2,000
Selenium and/or Selenium Compounds 1.0 100
Silver and/or Silver Compounds 5 .500
Thallium and/or Thallium Compounds 70 700
Vanadium and/or Vanadium Compounds 24 2,400
Zinc and/or Zinc Compounds 250 5,000

2.3 ‘Designated Wastes’

As defined in §2522 of the Subchapter 15 regulations, ‘designated waste’ is cither of the
following:

“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
degradation of waters of the state.
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Figure 6

DEPARTMENT OF HEALTH SERVICES CRITERIA

FOR ORGANIC CONSTITUENTS OF HAZARDOUS WASTES

THRESHOLD LIMIT
CONCENTRATION

SOLUBLE TOTAL

(STLC) (TTLC)

mg/l in wet wt.
SUBSTANCE o extract mg/kg
Aldrin 0.14 1.4
Chlordane 0.25 25
DDT, DDE, DDD 0.1 1.0
2,4-Dichlorophenoxyacetic Acid (2,4-D) 10 100
Dieldrin 0.8 8.0
Dioxin (2,3,7,8-TCDD) 0.001 0.01
Endrin 0.02 0.2
Heptachior 0.47 4.7
Kepone 2.1 21
Lead Compounds, Organic — 13
Lindane 04 4.0
Methoxychior 10 100
Mirex 21 21
Pentachlorophenol 1.7 17
Polychlorinated Biphenyls (PCBs) 5.0 50
Toxaphene 0.5 5
Trichloroethylene (TCE) - 204 2,040
2,4,5-Trichlorophenoxypropionic Acid A 1.0 10

“2) hazardous waste which has been granted a variance from hazardous waste
management requirements pursuant to Section 66310 of Title 22 of this code.”

The granting of variances for hazardous wastes was discussed in Section 1.2 above.
However, a waste also becomes ‘designated’ is if it is not ‘hazardous’ but still poses a threat
to water quality at the site of disposal. An example will clarify this point.

Figure 7 shows a situation in which a liquid waste containing 4.5 mg/1 of arsenic is
discharged to an unlined surface impoundment over ground water that may be used for
domestic supply. The hazardous STLC for arsenic is 5 mg/], so the waste is not
‘hazardous’ under Title 22. The drinking water standard for arsenic is 0.05 mg/1. Ground
water above that level could cause adverse health effects if consumed over a prolonged

Designated Level Methodology
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Figure 7

THE NEED FOR SITE-SPECIFIC ‘DESIGNATED WASTE’ CLASSIFICATION

DOMESTIC
WATER UNLINED
SURFACE IMPOUNDMENT
4.5 mqg soiubie Arsenic
litev of waste
SUFFICIENT -
ATTENUATION
?
- N/ Water
ColllLiiliiiiiiiiiiiiiiinins T Table
1040 I 0.05 mg Arsenic/liter of water 1111 GROUND
cooodliiviiiiillil (Drinking Water Standard ) - L <:] WATER
Tl FLOW
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period of time. As the liquid waste percolates through the soil, its arsenic concentration
will be reduced by various attenuative mechanisms, such as adsorption and precipitation.
If these mechanisms are not capable of reducing the arsenic concentration sufficiently (high
permeability soils and/or insufficient separation between the waste and ground water),
enough arsenic will enter ground water to cause the drinking water standard to be
exceeded. Its beneficial use for domestic supply would be impaired. In this situation the
waste would be classified as a ‘designated waste’.

It can be seen from the example above that: 1) the classification of a waste as ‘hazardous’ is
made purely on waste-specific factors, while the classification of a waste as ‘designated’
must be based on both waste- and site-specific factors; and 2) the ‘hazardous waste’
classification system is insufficient to protect all waters of the State from the discharge of
wastes to land. Subchapter 15 provides no guidance to the Regional Boards on how to
determine whether a non-‘hazardous’ waste should be classified as ‘designated’ other than
the language in §2522, quoted above. A methodology for making these decisions is
provided in Chapter 3 of this report.

Subchapter 15 requires ‘designated wastes’ to be discharged to Class I or Class II waste
management units. These units are to be designed to isolate the wastes from the
surrounding environment through natural and/or engineered controls. Under §2520(a)(1)
of Subchapter 15, a Title 22 ‘hazardous waste’ that is given a variance by DHS may be
discharged to a Class III waste management unit if the discharger demonstrates to the
appropriate Regional Board that the waste does not pose a significant threat to water
quality (see Figure 2). Only rarely will the discharger be able to make this demonstration.
An example of a waste for which this demonstration is appropriate is asbestos. Wastes
containing over 1.0 % asbestos are ‘hazardous’ under Title 22; however, DHS has granted
asbestos a variance from hazardous waste management if these wastes are double-bagged
and covered immediately after discharge. If discharged to a Class III landfill, the asbestos
does not pose a threat to ground water quality, since asbestos fibers are unable to migrate
through soils. The Regional Boards, therefore, frequently grant a §2520(a)(l) variance from
Class Il disposal for these ‘designated wastes’.

2.4 ‘Nonhazardous Solid Wastes” and ‘Inert’ Wastes

Wastes in the remaining two classifications of Subchapter 15 are not required to be
discharged to waste management units which provide isolation from the surrounding
environment. ‘Nonhazardous solid waste’ is more commonly referred to as “municipal
solid waste” or “refuse”. It contains a significant quantity of degradable materials, but
cannot contain ‘designated waste’. Examples of ‘nonhazardous solid waste’ include solid
refuse from food processing and handling, paper products, cardboard, wood, rubber, tree
prunings, and dead animals. Subchapter 15 allows ‘nonhazardous solid waste’ to be
discharged to Class III waste management units which are located and/or

designed to prevent impairment of beneficial uses of nearby ground and surface waters.
Thus, limited or controlled leakage of leachate from the waste to the surrounding
environment is permitted.
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‘Inert waste’ does not contain ‘designated waste’ nor a significant amount of degradable
material. The only water quality threat posed by these wastes is siltation. Examples of
‘inert waste’ include construction and demolition wastes such as clean earth, rock, concrete
and inert plastics, vehicle tires, uncontaminated clay products, and glass. ‘Inert wastes'’
may be discharged to unclassified waste management units as long as they are prevented
from entering surface waters. [Unclassified waste management units may have Waste
Discharge Requirements from the appropriate Regional Board.] Again the emphasis is on
beneficial use protection, rather than isolation of the waste from the surrounding
environment.
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Chapter3 THE DESIGNATED LEVEL METHODOLOGY

Existing California regulations clearly define how wastes are to be classified; and detailed
guidance is provided for the implementing agencies to set all but one of the boundaries
between the five major waste classes (see Figure 1). The one significant boundary not
clearly delineated is the lower end of the ‘designated waste’ classification. Wastes above
this boundary — ‘designated wastes’ and ‘hazardous wastes’ — have the potential to
significantly degrade water quality and must be discharged to waste management units
(Class I and Class I) which isolate them from the surrounding environment (see Figure 2).
Wastes below this boundary — ‘nonhazardous solid wastes’ and ‘inert wastes’ — may be

lischarged to units (Class III and unclassified) that do not provide this isolation. Thus,
failure to classify a waste as ‘designated’ or ‘hazardous’ permits its discharge to waste
management units that have little or no natural or engineered controls to prevent the
release of waste constituents to the environment (most Class III and unclassified units are
not required to have liners nor leachate collection and removal systems).

How are the regulatory agencies and the regulated community to determine whether a
waste discharged to one of these waste management units poses a threat to beneficial uses
of water? The following discussion presents a methodology which may be used to
determine whether a waste has the potential to degrade water quality if discharged to a
waste management unit that provides less than Class II containment. The methodology
defines the lower boundary of the ‘designated waste’ classification (as well as the criteria
which may be used to grant §2520(a)(1) variances under Subchapter 15) by establishing
“Designated Levels” (see Figure 1). These levels are concentrations of waste constituents
above which a waste is presumed to pose a threat to water quality at the site being
considered. Designated Levels are derived from numerical “water quality goals”, limits or
levels of water quality constituents which are established to protect the beneficial uses of
water. Wastes whose constituent concentrations exceed the site-specific Designated Levels
'should be classified as ‘designated wastes’ with respect to that site, and the site should be
required to provide Class II containment under Subchapter 15.

[The Designated Level Methodology is adapted from a procedure used by DHS to calculate ‘hazardous’
STLCs and TTLCs from drinking watcr standards, which is presented in the document “Final Statement of
Reasons for Proposed Regulations, ‘Criteria for Identification of Hazardous and Extremely Hazardous
Wastes'™ in Title 22 (CAM SOR), adopted by DHS in February 1984.%]

3.1 Determining Available Concentrations of Waste Constituents

In order to determine the threat posed to water quality by a particular waste it is first
necessary to ascertain the quantity of each constituent of concern in the waste that is
available to migrate to waters of the State.

3.1.1 Liquid Wastes

The quantity of chemical constituents that is available to migrate from liquid wastes is
dependent on the expected migration route. Only the dissolved concentrations of waste
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constituents are available to migrate through soils to ground or surface waters. In cases
where a waste may only threaten ground water, filtered samples should be subjected to
analysis.

Note: Caution should be exercised in the decision to filter samples for analysis. Increased exposure
of a sample to air that may occur during the filtration process can increase the dissolution of
carbon dioxide and result in changes of chemical equilibria that, in turn, can alter the
solubilities of many constituents. Erroneous analytical data may be the final result.

If overland flow to surface waters is possible, the total constituent concentrations may be
available for movement and analyses should be conducted on unfiltered samples.

3.1.2 Solid Wastes

Since it is the soluble fraction of a constituent of a solid waste which actually has the
potential to migrate to waters of the State, the extractable concentration is a more accurate
measure (than the total concentration) of the ability of a particular solid waste constituent
to degrade water quality. Therefore, it is recommended that whenever possible, extractable
concentrations be determined for use in classifying solid wasles for purposes of water
quality protection.

Determining Extractable Concentrations

For consistency with the hazardous waste identification procedures in Title 22 of CCR,
extractable waste constituent concentrations should be determined using the Waste
Extraction Test (WET) procedure from §66700 of those regulations, as indicated in Figures 8
and 9. The full WET procedure is contained in Appendix I to this report. In many cases,
waste generators or dischargers must perform this test on their wastes to comply with the
hazardous waste identification regulations of Title 22 of CCR, Division 4, Chapter 30,
Article 11. Thus, much of the data needed to determine whether the waste is a ‘designated
waste’ will be generated by that process. Further justification for use of the WET over
other extraction procedures is presented in the CAM SOR.?

Note: Users are cautioned to ignore the phrase in part (b) of the WET procedure which permits the
elimination of analyses for constituents whose total concentrations in the waste fall below
hazardous STLC criteria (see Appendix I below). This exemption was developed for
determinations of whether a waste is ‘hazardous’ under Title 22 of CCR. The determination
of whether a waste is ‘designated’ under Subchapter 15 often involves more stringent criteria
and these eliminated analytical results may be critical to this determination.

As shown in Figure 9, the WET requires a 10-fold dilution (wt./vol.) of waste into the
extract solution. The results of the extraction in terms of milligrams of soluble constituent
per liter of extract solution (mg/1) is, therefore, equal to one tenth (1/10) of the
concentration expressed in milligrams of soluble constituent per kilogram of solid waste.
This fact will be used in the calculation of Designated Levels in Section 3.3.3 of this report.
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Figure 8

DETERMINING SOLUBLE/EXTRACTABLE CONCENTRATIONS
OF CONSTITUENTS OF WASTES OR SOILS

Extraction Procedure

Waste Extraction Test (WET) from Title 22, CCR, §66700 with the
following modifications :

Selecting the Extractant

Especially important for metallic constituents.
1) Are the wastes/soils in a potentially acidic environment ?

2) Are the wastes/soils capable of generating acid ?

Determine Acid-Base Account

It either answer is “yes”. ..
extract with the standard Citrate Buffer.

If both answers are 'no” ...
extract with Deionized Water.
May need to adjust to the acidity of local rainfall.

Select Extraction Vessel

For volatile constituents . . .

1) perform WET using Zero Headspace Extraction Vessel
and procedures outlined in draft of EPA
“Toxicity Characteristic Leaching Procedure” (TCLP), or

2) calculate Total Designated Levels for comparisonwith
total constituent concentrations.

The Department of Tealth Services developed the WET procedure for use in determining
whether sufficient amounts of extractable constituents are available to leach to ground
water, and thereby impact human health, if the waste is discharged to a Class III (sanitary)
landfill. The WET uses a citrate buffer solution with a pH of 5.0 to mimic the extraction
capability of ‘nonhazardous solid waste’ leachate, which is often acidic. Acidic solutions
are more capable than deionized water or some other neutral solution of extracting metallic
and other constituents from a waste. If the proposed waste management scheme is co-
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Figure 9

CALIFORNIA WASTE EXTRACTION TEST (WET)
TITLE 22, CCR, §66700

50 Grams
waste or soil

~ 10 - fold
dilution

CONVERTING EXTRACTABLE CONCENTRATIONS FROM mg/kg TO mg/I:

Because of the dilution in the Waste Extraction Test,
Z milligrams per liter of extract is approximately equivalent
to Z x 10 milligrams per kilogram of waste or soil.
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disposed with ‘nonhazardous solid waste’ in a Class III landfill, if the waste is to be
discharged to some other potentially acidic environment, or if the waste itself is capable of
generating acidic leachate (see “Acid-Base Account” below), the standard citrate buffer
should be used in the WET. If the waste is not to be discharged to a Class III landfill with
‘nonhazardous solid waste’ or to some other potentially acidic environment and if the
waste is not capable of generating acidic leachate, deionized water could be substituted for
the citrate buffer extract solution in the WET to more accurately assess the leachability of
waste constituents.

Another reason for choosing to perform a deionized water extraction on a solid waste is to
determine the extractable concentrations of constituents or parameters for which the citrate
buffer would interfere in the analysis. Common examples are hexavalent chromium (Cr
VI), total dissolved solids (TDS), specific conductivity (EC), and pH. As mentioned in
Subsection (e) of the WET procedure (see Appendix I), a deionized water extraction must
be performed to determine extractable Cr VI concentrations in wastes. In the presence of
the acidic citrate buffer, Cr VI is reduced to trivalent chromium (Cr III), thereby making
analysis for Cr Vlinvalid. The citrate buffer contains dissolved solids and has a fixed pH
of 5.0 that can prevent the assessment of TDS, EC, or pH contributed by the waste itself.
Deionized water extraction should not replace citrate buffer extraction if the waste is to be
discharged to a Class I landfill or some other acidic environment or if the waste itself is
capable of generating acidic leachate. Deionized water extraction should be performed in
addition to the citrate buffer extraction in these cases where information on extractable Cr
VI, TDS, EC, or pH is desired.

Acid-Base Account

Even if the waste is not to be discharged to a Class III landfill with ‘nonhazardous solid
waste’ or to some other potentially acidic environment, acidic leachate could be generated
by the waste itself. This is particularly true of some mining wastes which contain pyritic
minerals.* These sulfur containing minerals become oxidized when the waste materials are
exposed to air for the first time. The oxidation process produces sulfurous acid (H,SO,), a
major component of acid mine drainage. The acidic leachate so formed can readily
mobilize toxic heavy metals in the mining waste. However, minerals such as calcium
carbonate (CaCO,) may also be present in the mining waste which have sufficient capacity
to neutralize acid formed from pyrite oxidation. [Mining wastes will be discussed further
in Chapter 5 below.] In order for the waste to be able to produce acid, the ability of the
waste to generate acid must exceed its ability to neutralize acid over the life of the waste
management unit in which the waste is to be placed.

The potential of a waste to produce acid is termed the “acid generation potential” (AGP),
while the ability of a waste to neutralize acid is called the “neutralization potential” (NP).
AGP may be expressed in pounds of CaCO, required to neutralize the acid formed by 1,000
pounds of waste; while NP may be expressed in pounds of CaCO, equivalents per 1,000
pounds of waste. When expressed in these terms, the ratio of NP to AGP is a measure of
the overall ability of the waste to produce acid. Analytical procedures exist for
determining AGP and NP, and thereby determining the overall acid-base account, of a
waste.>¢ Appendix II of this report contains procedures for determining the acid-base
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account of a waste. A ratio of NP to AGP of less than 3:1 indicates that an acidic leachate
may be formed, while a ratio of NP to AGP of 3:1 or greater indicates that an acidic leachate
will probably not be formed by the waste. The selection of the 3:1 ratio, in which NP
exceeds AGP, accounts for the greater leachability of many of the minerals responsible for
NP (mainly carbonates) as compared with those responsible for AGP (mainly sulfides), and
accounts for the uneven distribution of these minerals within a waste which may cause
localized pockets of acid generation.

The results of the acid-base account would indicate which extraction solution should be
used in the WET. The citrate buffer is appropriate for any waste which has a NP to AGP
ratio of less than 3:1. Deionized water could be substituted for the citrate buffer for wastes
having a NP to AGP ratio of 3:1 or greater. (In some cases, it may be appropriate to adjust
the deionized water to the pH of local rainwater to be able to assess the resulting
leachability of waste constituents from this increasingly important environmental factor.)
The appropriateness of choosing deionized water may cross checked by performing other
analytical procedures such as the use of the humidity cell method, which attempts to
demonstrate acid generation in accelerated bench scale oxidation test.®

Analysis for Volatile Constituents

The current WET procedure cannot be used to accurately determine extractable
concentrations of purgeable (volatile) constituents of a solid waste. Examples of these
constituents include trichloroethylene, vinyl chloride and other volatile organic
contaminants (VOCs) and organic lead compounds. Due to their high vapor pressures and
relatively low solubilities in water, significant fractions of the concentrations of these
constituents would be lost to the air space (head space) in the extraction vessel during the
extraction procedure. Losses to the atmosphere would also occur during other portions of
the waste and extract handling phases of the WET. For these reasons, soluble or extractable
concentrations may not be used as an accurate measure of the potential threat to water
quality posed by most volatile components of wastes. Total concentrations must be used.

However, recognizing the need for an extraction procedure for volatiles, the U.S. EPA has
proposed a new test called the “Toxicity Characteristic Leaching Procedure” or TCLP.”
This procedure includes a “Zero Headspace Extraction Vessel” in which extractions for
volatile constituents could be performed without appreciable loss to the atmosphere. If
these or other similar vessels become available for general use, they could be substituted
for the standard vessel in the WET, making extraction for volatiles possible.

3.2 Water Quality Goals

The basis of the Designated Level Methodology is the assessment of concentrations of
waste constituents which, if equalled or exceeded, could be mobilized and transported to
ground and/or surface waters in amounts which would cause degradation of the quality of
those waters. The assessment must, therefore, begin with the identification of the bodies of
water which could be affected by a particular waste disposal and of numerical parameters
indicative of existing water quality at the proposed site of waste disposal. These
parameters will be called “water quality goals” in this report.
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In most cases, background water quality — the concentrations of substances in natural
waters which are unaffected by waste management practices — are appropriate for use as
water quality goals. This is consistent with the establishment of “water quality protection
standards” for indicator parameters and waste constituents which are reasonably expected
to be in or derived from wastes discharged to waste management units, under §2552 of
Subchapter 15, which also states:

“The background concentrations of applicable indicator parameters and waste
constituents at or near the new waste management unit before wastes are discharged
shall be established as the water quality protection standards for the unit... For existing
waste management units, the background concentration shall be determined from
nearby wells beyond the influence of the unit or facility.”

This Section of Subchapter 15 also cautions that the selection of background concentrations
should take into consideration significant seasonal or long term water quality fluctuations
and trends that are unrelated to the discharge of waste.

The non-degradation ideal is also the focal point of the State Water Resources Control
Board’s Resolution No. 68-16 “Statement of Policy With Respect to Maintaining High
Quality of Waters in California”. This resolution states that existing high water quality is to
be protected even if some degradation in that water quality would not impair beneficial
uses. Deviation from the non-degradation ideal is permitted if it can be demonstrated to
the State that:

1) some degradation is in the best interest of the citizens of California; and

2) beneficial uses of the waters are not impaired.

If it is determined that some water quality degradation is in the best interest of the State,
water quality goals may be selected by identifying 1) the present and probable future
beneficial uses of waters which may be affected by the particular waste disposal and

2) numerical concentrations of waste constituents and indicator parameters allowable in
the waters so that those uses are protected. The Water Quality Control Plan Reports
(“Basin Plans”) of the nine Regional Water Quality Control Boards or the California Ocean
Plan ® should be consulted to determine bencficial uses. Also cited in these plans are
“water quality objectives” for several constituents of concern which, if not exceeded, will
protect those uses. These “Basin Plan objectives” and several other numerical criteria and
standards may be used as water quality goals for deriving Designated Levels. Water
quality criteria and standards that are designed to protect a number of beneficial uses such
as human health and welfare, aquatic life, agricultural use, and aesthetics may be found in
the literature and are summarized below:

Human Health

* Primary Drinking Water Standards or Maximum Contaminant Levels (MCLs) in Title 22
of CCR, Division 4, Chapter 15, “Domestic Water Quality and Monitoring” °® which have
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been adopted by DHS for use in California;
Note: These values are derived in conjunction with technologic and economic factors and are,
therefore, not purely health-based.

* State “Action Levels” published by the Sanitary Engineering Branch of DHS;

* Recommended Maximum Contaminant Levels (RMCLs)" promulgated by the U.S. EPA
under the National Primary Drinking Water Regulations as the first step in establishing
MCLs;

Note: By law, these arc purcly health based values, and are sct at “zero” for carcinagens.

volumes" (1980) published by LEPA for the priority pollutants which contain No-Adverse-
Effect Levels for non-carcinogens, 10" * incremental cancer risk estimates for carcinogens,
and other toxicity-based criteria;

* Quality Criteria for Water (“Red Book”)' published by EPA in 1976 [superseded by
Quality Criteria for Water, 1986 (“Gold Book”)'? and the Ambient Water Quality Criteria
volumes® for the priority pollutants};

* Water Quality Criteria, 1972 (“Blue Book”)"” published by EPA in 1973 [superseded by
Quality Criteria for Water (“Red Book”)*];

* “Health Effects Advisories” published by the U.S. EPA, Office of Drinking Water' which
include Suggested No Adverse Response Levels (SNARLSs) for non-carcinogens and 10
incremental cancer risk estimates for carcinogens;

* Drinking Water and Health volumes 1, 3, 4, 5, 6, and 7 *® published by the National
Academy of Sciences which include Suggested No-Adverse-Response Levels or SNARLs
[values are presented for some carcinogens which do not include consideration of the
cancer risk posed by those chemicals] and 10-¢ incremental cancer risk estimates;

* Proposition 65 No-Significant-Risk Levels (NSRLs) established by the Health and Welfare
Agency in CCR Title 22 for known human carcinogens and reproductive toxins which
may be converted into concentrations in water;

¢ Estimated Permissible Ambient Goals' published by EPA in 1977 as informal criteria;
Note: These are estimated from occupational exposure to airborne pollutants and are, thercfore,
not very reliable. They should only be used if no other criteria are availabic.

Human Welfare

* Secondary MCLs (Drinking Water Standards) in Title 22 of CCR, Division 4, Chapter 15,
“Domestic Water Quality and Monitoring” ® which have been adopted by DHS;

* State “Action Levels” published by the Sanitary Engineering Branch of DHS" which
contain taste and odor thresholds for some chemicals;
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 Ambient Water Quality Criteria volumes' published by EPA in 1980 for the priority
pollutants which contain taste and odor-based criteria for some chemicals;

Aquatic Life and Wildlife

* Quality Criteria for Water, 1986 (“Gold Book”)'? and the Ambient Water Quality Criteria
volumes for the priority pollutants' (1980) published by EPA with updates for some
chemicals published in 1985 *;

Note: 4-day average, 24-hour average, or chronic criteria should be used as water quality goals whenever available
to protect the surface water resource for the long term.

* Quality Criteria for Water (“Red Book”)'® published by EPA in 1976 [superseded by
Quality Criteria for Water, 1986 (“Gold Book”)'? and the Ambient Water Quality Criteria
volumes® for the priority pollutants];

» Water Quality Criteria, 1972 (“Blue Book”)"” published by EPA in 1973 [superseded by
Quality Criteria for Water (“Red Book”)';

* Estimated Permissible Ambient Goals™ published by EPA in 1977 as informal criteria;
Note: These are estimated criteria and should only be used if no other criteria are available.

Agricultural Use

*» Water Quality for Agriculture'® published by the Food and Agriculture Organization of
the United Nations in 1985;

Other Uses

» Water Quality Criteria ?' written by McKee and Wolf and published by the State Water
Resources Control Board in 1963 which contains criteria for human health and welfare,
aquatic life, agricultural use, industrial use, and various other uses.

A compilation of these water quality goals may be found in Appendix III to this report.

To protect the maximum number of beneficial uses, the most restrictive (lowest),
applicable, and justifiable water quality goals should be selected for deriving Designated
Levels. Due to the rapidly changing data base on the health and environmental effects of
chemicals, caution should be observed in selecting among the various water quality criteria
and standards to be sure that the most recent information is utilized. The original literature
should be consulted whenever possible to determine the applicability and limitations of the
criteria and standards being selected. Other government agencies, such as the California
Department of Health Services, the California Department of Fish and Game, and the U.S.
Environmental Protection Agency may be consulted for up-to-the-minute information.

It is common practice to rely on Primary MCLs as “enforceable standards”. However, care
should be taken in the application of Primary MCLs to the protection of sources of drinking
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water. A common example of incorrect application is the use of the total trihalomethane
(TTHM) MCL for the protection of ground water from chloroform. Chioroform is one of

"the four chemicals covered by the term “trihalomethanes”. The TTHM standard of 100
ug/1is over 500-times greater than the 10-¢ incremental cancer risk estimate for
chloroform. EPA has stated that the MCL for TTHMs was based mainly on technology and
economics.2 Therefore, this standard does not clearly protect the beneficial use for
domestic supply of waters of the State. The MCL for TTHMs was derived, for application
to drinking water as it is delivered to consumers after disinfection by chlorination, by
balancing the benefit provided by the chlorination process (elimination of pathogens in
drinking water) with the health threat posed by the trihalomethane by-products of this
process. In the case of contaminated ground water this type of cost/benefit balancing is
not germain, and so the MCL does not apply to the protection of the ambient quality of
domestic water supply sources. The 10-° cancer risk estimate of 0.19 ug/1should be used
as the measure of potential impairment by chloroform of the beneficial use of ground water
for domestic supply. Staff of EPA, Region 9 has stated that the application of the 10~
cancer risk estimate, instead of the TTHM MCL, as a water quality goal for chloroform in
ground water appears to be consistent with the federal Clean Water Act and the recently
adopted Safe Drinking Water Act.?? and that the TTHM standard is not appropriate for
protection of ambient water quality.?

In fact, virtually all primary MCLs are derived by balancing the technologic and economic
concerns that are directly related to the use of water for domestic supply with the health
effects information developed under the RMCL process. Thus primary MCLs are not
necessarily reliable indicators of protection of beneficial uses of an ambient water resource
and should not necessarily be relied upon as water quality goals in these situations. There
are other instances where water quality criteria more stringent than MCLs are applied to
protect the beneficial uses of a water resource. For example, it is common practice to
require compliance with aquatic life criteria for heavy metal contaminants in surface waters
that are often much lower than MCLs for the same contaminants.

Once it has been decided that some degradation in water quality will be permitted (i.e.,
background water quality is not used for water quality goals), other factors may require
water quality goals to be set below water quality-related standards and criteria. Care
should be taken to consider other dischargers in the area and the contribution to the
degradation of water quality that each imposes. If one discharger is permitted through the
disposal of his waste to degrade the water resource to just below the point where beneficial
uses are impaired, then no additional capacity exists for further degradation by other
discharges of waste. In addition, the knowledge of the health and environmental effects of
chemicals or combinations of chemicals is constantly evolving. What is considered to be
safe at or below 10 ug/1 today may be found to be harmful at 1 ug/1 tomorrow.

3.3 Calculating Designated Levels

Designated Levels are measures of the minimum concentrations of waste constituents
which, upon accounting for environmental attenuation at the proposed site of discharge,
have the potential to cause the water quality goals for the constituents to be equalled or
exceeded in ground and/or surface waters. Designated Levels fall into two main types,

Page 28 Designated Level Methodology



Soluble and Total. Soluble Designated Levels represent concentrations of soluble or
extractable constituents in a solid waste (represented by the concentration of the
constituent in the extract from the Waste Extraction Test) which threaten to degrade water
quality if equalled or exceeded. Total Designated Levels represent total concentrations of
constituents in a solid waste or total or dissolved concentrations of constituents in a liquid
waste which threaten to degrade water quality if equalled or exceeded. The calculation of
site-specific Soluble and Total Designated Levels for solid and liquid wastes is also
discussed below.

Since their values are based upon site-specific environmental attenuation, the calculation of
Designated Levels from water quality goals must include factors which account for the
environmental processes that can alter a constituent’s ability to reach waters of the State in
sufficient amounts to cause an adverse impact.

3.3.1 Environmental Attenuation Factors

As constituents in a liquid waste or in leachate from a solid waste migrate through the
environment from the place of waste discharge to surface or ground waters the
opportunity exists for attenuation or reduction of the concentrations of these constituents.
The degree of expected attenuation under reasonable worst-case conditions at the site of
discharge may be approximated with “environmental attenuation factors” — the greater
the degree of expected attenuation, the larger the factor. These factors may be used to
transform water quality goals into site-specific Designated Levels, that is, concentrations of

constituents in the waste that have the potential to degrade water quality at the site of
discharge.

The degree to which waste constituent concentrations become attenuated as they migrate
toward ground and/or surface waters is governed by a set of processes collectively termed
“environmental fate”. Environmental fate processes include adsorption of constituents to
clay particles and organic matter in the soil, ionic or covalent binding of the constituents to
soil components, filtration of larger constituents by fine-grained soils; chemical or
biochemical degradation, volatilization to the atmosphere or to air spaces within the
unsaturated or vadose zone, and dispersion and dilution with vadose zone waters, surface
waters or ground water. The total quantity of a waste constituent applied to a site (i.e,,
mass loading) may be sufficient to saturate some of the key environmental fate processes at
a site, rendering them unavailable to further attenuate waste constituent concentrations.
Other constituents in the waste, such as organic solvents, may increase the expected
mobility of the constituent being considered.

Some of the key characteristics that influence the environmental fate of waste constituents
are shown in Figure 10. Several of these characteristics involve hydrogeologic information
on the site of waste discharge, while others involve the environmental chemistry of the

waste constituents themselves — how the constituents are expected to chemically interact
with environmental characteristics.

Also shown in Figure 10 is how increases in the environmental characteristics effects the
selection of an environmental attenuation factor. If ground water is threatened by waste
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Figure 10

EXAMPLES OF ENVIRONMENTAL FATE CHARACTERISTICS WHICH
INFLUENCE THE SELECTION OF ATTENUATION FACTORS
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constituents, 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,
in the ionic strength, viscosity, degradability 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, in the concentrations of solvents or other chemicals that can increase the
permeability of soils or act as carriers for the constituent, in the steepness of the terrain, and
in the rate of flow of ground water will cause the attenuation factor to be larger (greater
attenuation). Increases in the net recharge rate (a driving force for movement of waste
constituents), in the permeability or porosity of vadose zone materials, in the polarity or
volatility of the waste constituent, and in the mass loading of waste constituents will cause
the attenuation factor to be smaller (less attenuation as the constituent migrates to ground
water). If surface waters arc 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, in
the concentrations of solvents or other chemicals that can increase the permeability of soils
or act as carriers for the constituent, and in the amount of initial dilution that the waste or
leachate would receive upon entering surface waters will cause the attenuation factor to be
larger. Increases in the steepness of the terrain, in the polarity of the constituent, in the
amount of interconnection of ground and surface waters, and in the total constituent
loading will lower the attenuation 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 describe 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 in the direction of 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 environmental attenuation should also be
reflected in the amount of vadose zone and ground water monitoring that is required for a
waste management unit. Greater uncertainty necessitates a greater monitoring effort to
assure that the environmental fate analysis was protective of water quality.

Note: Because of the great uncertainty in environmental fate analysis, some regulators favor an
approach for setting Designated Levels that does not consider any attenuation between the
initial leachate or liquid waste and waters of the State. While this approach is surely
protective of water quality, it does not appear to be feasible from an economic nor logistic
point of view at the present time, since many more wastes would be found to be ‘designated’
and would require Class 11 or Class I disposal.

Site- and constituent-specific information regarding key environmental fate characteristics
under reasonable worst-case conditions may be used to derive attenuation factors for
specific waste constituents at the site. The DHS publication The California Site Mitigation
Decision Tree Manual ® the EPA document Water Related Environmental Fate of the 129
Priority Pollutants,* The Soil Chemistry of Hazardous Materials by James Dragun,®
Handbook of Environmental Data on Organic Chemicais by Karel Verschueren,? and the
EPA publication DRASTIC: A Standardized System for Evaluating Ground Water
Pollution Potential Using Hydrogeologic Settings ?* contain useful information and
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procedures that can be used to assess the fate of chemicals in the environment and estimate
environmental attenuation factors for specific waste constituents and site conditions.

Detailed information on many environmental fate characteristics may prove difficult or
impractical to obtain. Therefore, the analysis may be approached initially in a simplified
manner, by using more easily obtainable information on some of the key characteristics and
conservative assumptions about the remaining characteristics to approximate the minimum
expected attenuation. For example, in the analysis of the threat posed to surface waters the
lowest anticipated initial dilution of the waste or leachate into surface waters can be used
as a measure of attenuation. If this type of simplistic analysis can clearly demonstrate that
waste constituents cannot adversely impact water quality, then further and more detailed
analysis may be unnecessary. If a simplified analysis gives inconclusive results or shows
that the potential for water quality degradation may exist, the waste discharger may wish
to obtain detailed information on heretofore undetermined environmental fate
characteristics in order to refine the analysis.

In many cases, resources may not permit a detailed environmental fate analysis for the
selection of attenuation factors. This is especially true where a discharger requires a
preliminary idea of how a waste will be classified. For these cases it is proposed that a
“generic” environmental attenuation factor be chosen in a manner similar to that used by
DHS in the setting of hazardous STLCs. The CAM SOR * justifies the use of a 100-fold
attenuation factor, based on studies conducted by Batelle Laboratories and EPA.?* Both
studies stress that the degree of attenuation of waste constituents depends on waste- and
site-specific conditions, as discussed above. It is, therefore, impossible to select an
attenuation factor that will be appropriate for all wastes constituents or all disposal sites
and situations. Expected landfill-to-useable ground water attenuations cited by EPA range
from one to 1,000-fold, based on mathematical models and actual field data. Both the
Batelle and EPA documents selected a 100-fold attenuation factor to conservatively
represent average attenuation of waste constituents as leachate moves to an underground
source of drinking water; however, neither study provides detailed descriptions of which
waste- and site-specific conditions are best approximated by the 100-fold factor.

In selecting a “generic” environmental attenuation factor for purposes of deriving
designated levels, the 100-fold factor should be used in those disposal situations which
provide an “average” degree of natural protection for water quality from the discharge of
wastes under reasonable worst-case conditions. An example of such an average disposal
situation would be a landfill in the alluvium of the Central Valley with a significant depth
(i.e., greater than 30 feet) of soil containing appreciable and continuous clay or silty-clay
strata between the base of the landfill and ground water. For sites that provide less than
this “average” amount of water quality protection (e.g., high ground water or more highly
permeable geologic materials—sandy soils or fractured rock), a lower environmental
attenuation factor, such as one (1) or ten (10) should be chosen. Where a very low degree of
natural water quality protection may exist or for situations in which the mass loading of
waste constituents is likely to saturate environmental attenuation processes (e.g., the
discharge of large volumes of a liquid waste to a surface impoundment continuously over
many years in an area with moderately permeable soils), a factor of one (1) should be used.
A factor of 1,000 may be appropriate in areas that provide a very high degree of water
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quality protection or for constituents that are known to have a much greater than average
degree of environmental attenuation. [Examples of such constituents are free cyanide in
surface waters, copper, zinc, and DDT under common environmental conditions >%.]

Whenever sufficient site- and waste-specific data can be obtained, a more thorough
analysis of environmental fate should be substituted for this “generic” attenuation factor
approach. It is the responsibility of the waste discharger to provide this analysis.

3.3.2 Designated Levels for Liquid Wastes

The Total Designated Level for a constituent of a liquid waste is calculated by multiplying
the water quality goal by the environmental attenuation factor that takes into account
reasonable worst-case site- and waste-specific conditions at the proposed place of waste
discharge.

Total Designated Level Water Environmental
for constituent of a = Quality X Attenuation {1}
liquid waste (mg/I of waste) Goal (mg/l) Factor

Figure 11 presents an example of the disposal of a hypothetical liquid waste to an unlined
surface impoundment. In this example, the constituent of concern in the waste is arsenic
and the potential threat to ground water is being considered. Ground water at this site has
the potential for use as domestic supply. The Primary MCL for arsenic of 50 pg/1 (0.05
mg/1) has been chosen as the water quality goal, protective of this beneficial use. By
environmental fate analysis, the soils between the base of the impoundment and the
highest anticipated elevation of ground water have been estimated to provide a minimum
of “n”-fold attenuation for arsenic. The environmental attenuation factor is, therefore,
equal to “n”. The disposal of this waste is proposed to occur over a two year period; thus,
the attenuative processes for arsenic in the soil are not expected to become saturated. The
Total Designated Level for arsenic in the liquid waste discharged to this hypothetical
impoundment is, therefore, equal to (0.05 x n) mg/1. If analysis of the waste shows that its
dissolved arsenic concentration is equal to or greater than (0.05 x n) mg/1, the waste will
not receive sufficient attenuation as it migrates from the impoundment to ground water
and the resulting concentration of arsenic in ground water may exceed the Primary MCL,
thus impairing the beneficial use of the water for domestic supply. This waste should,
therefore, be classified as a ‘designated waste’ and the impoundment should be required to
meet Class I surface impoundment construction standards. If the arsenic concentration in
the waste is below (0.05 x n) mg/I, the waste does not have the potential to degrade ground
water quality and would be classified as an ‘inert waste’ for this site. (Obviously, a liquid
waste may not be classified as a ‘nonhazardous solid waste’.)

If the arsenic concentration in the waste is close to but does not exceed (0.05 x n) mg/1,
some impoundment construction requirements, such as a single clay liner, may be prudent
to ensure that sufficient attenuation exists. This would be especially important if questions
exist about the representativeness of the waste sampling and analysis or if the waste

characteristics are expected to vary significantly over the period of time that the discharge
will occur.
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Figure 11

TOTAL DESIGNATED LEVEL FOR A CONSTITUENT OF A LIQUID WASTE
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3.3.3 Designated Levels for Solid Wastes

The goal in calculating Designated Levels for a solid waste is to determine concentrations
of soluble constituents in the waste above which leachate would be able to carry them to
ground or surface waters in amounts that would cause water quality goals to be exceeded
in those waters. Figure 12 illustrates a scenario of how soluble/extractable constituents of
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solid waste in an unlined landfill or waste pile could impair water quality. As moisture
from infiltrating rainfall or from the waste itself percolates through the solid waste, soluble
constituents are dissolved in the liquid phase. In this way leachate accumulates soluble
waste constituents until it reaches the base of the landfill or waste pile. At that point, this
“initial leachate” poses a water quality threat that is similar to that posed by the liquid
waste considered in Section 3.3.2 above. The same environmental fate processes and
attenuation factors that govern the potential impact of constituents of a liquid waste apply
to constituents of the “initial leachate” from a solid waste. Therefore, the concentrations of
constituents in the “initial leachate” which have the potential to degrade water quality are
equal to the Total Designated Levels for constituents of a liquid waste. Therefore, from
equation (1],

Concentration of Constituent Water Environmental
in “Initial Leachate” (mg/!) = Quality x  Aftenuation (2]
that could degrade water quality Goal (mg/) Factor

At this point, an assumption is made that the concentrations of soluble constituents in the
waste itself (in mg/kg of waste) prior to leaching are numerically equivalent to their
concentrations in the “initial leachate” (in mg/1 of leachate) formed from the waste.
Therefore, from equation (2],

Soluble Concentration of Water Environmental
Constituent in Waste (mg/kg of waste) = Quality x Attenuation [3]
that couid degrade water quality Goal (mg/l) Factor

As explained in the CAM SOR,? concentrations in the “initial leachate” (in mg/1 of
leachate) could be lower, but could also exceed the soluble concentrations in the waste itself
(in mg/kg of waste).

Note: Concentrations of constituents in the “initial leachate” should not be confused with
concentrations of constituents in extract from the Waste Extraction Test. They are not the
same. Concentrations of constituents in the “initial leachate” are the result of the
accumulation of constituents from the waste as moisture migrates through a landfill or
waste pile. Concentrations of constituents in the extract from the WET are the result of a
specific laboratory procedure where waste constituents are extracted from a solid waste by an
extract solution under a controlled set of circumstances. The extract from the WET is,
therefore, not a simulation of the “initial leachate”, but a measure of the amount of waste
constituents that may be leached from the waste in a landfill.

Soluble Designated Levels

Extractable concentrations from the Waste Extraction Test are expressed in milligrams per
liter (mg/1) of extract, rather than milligrams per kilogram (mg/kg) of waste. Soluble
Designated Levels for constituents of a solid waste should also be expressed in mg/1 of
extract so that direct comparison with results from the WET may be made. However,
conversion from the units of mg/kg of waste to mg/! of extract must take into account the
10-fold dilution in the WET procedure as explained in Section 3.1.2, “Determining

Designated Level Methodology Page 35



Figure 12
SOLUBLE DESIGNATED LEVEL FOR A CONSTITUENT OF A SOLID WASTE
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Extractable Concentrations”, above. Therefore, an expression for the Soluble Designated
Level for a constituent of a solid waste may be derived from equation [3].

Soluble Designated Level Water Environmental
for a Constituent of a Solid = Quality x Attenuation Factor + 10 (4]
Waste (mg/l of WET extract)  Goal (mg/l)
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Figure 12 shows these calculations for a solid waste containing soluble arsenic. The water
quality goal has been chosen to be equal to the Primary MCL of 0.05 mg/1 and the site-
specific environmental attenuation factor has been determined to be equal to “n”. The
concentration of arsenic in the “initial leachate” that has the potential to degrade ground
water quality is calculated from equation [2], to be (0.05 x n) mg/1 of leachate. The
concentration of soluble arsenic in the waste that has the potential to degrade water quality
is calculated from equation [3] to be(0.05 x n) mg/kg of waste. The Soluble Designated
Level for arsenic in the solid waste at this site is calculated, from equation (4], to be (0.05 x
n + 10) mg/! of extract from the WET or (0.005 x n) mg/l. A solid waste for which the
concentration of arsenic in the WET extract exceeds (0.005 x n) mg/1 would be classified as
a ‘designated waste’ and the landfill or waste pile would be required to provide Class Il
containment under Subchapter 15.

Leachability Factors and Total Designated Levels

If extractable concentrations of a solid waste cannot be determined for particular
constituents, such as volatile organics, analyses for total constituent concentrations are
usually possible. Under these circumstances, Total Designated Levels must be calculated
for comparison with total constituent concentrations in the waste, using available
information on the leachability of the constituents under worst-case conditions at the site of
waste discharge. As shown in Figure 13, only a certain fraction of the total constituent
concentration is available for leaching from the waste and for uptake by organisms upon
which the constituent would have a toxic or deleterious effect. The remainder of the
constituent concentration is immobile or unavailable for leaching due to such factors as
encapsulation in the waste matrix, chemical bonding, or other molecular interactions
within the waste. Information on the fraction of leachable constituent under reasonable
worst-case conditions at the proposed site of discharge may be used to derive a
“leachability factor”. The leachability factor is equal to the total constituent concentration
(leachable plus non-leachable) divided by the leachable constituent concentration, in other
words, the reciprocal of the fraction of the constituent concentration that is leachable.
Leachability Factor Total Constituent Concentration
Leachable Constituent Concentration

1 / (Leachable Constituent Fraction) (5]

For example, if it is known that for a particular constituent in a waste, reasonable worst-
case conditions at the proposed site of discharge are able to mobilize one tenth (1/10) of the
total concentration of the constituent, the leachability factor would be equal to ten (10).

Usually, when extractable concentrations of solid waste constituents cannot be determined,
information on the leachable fraction is also unavailable. In these cases, the leachability
factor must be approximated. The CAM SOR, in deriving TTLCs from STLCs for
“persistent and bioaccumulative toxic substances”, uses a leachability factor [called the
“bieavailability factor” in that document] of 100 for toxic inorganic constituents and 10 for
toxic organic constituents. The reason for this difference is explained as follows:
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Figure 13
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“The organic substances...are generally artificial. Their occurrence in nature is negligible.
None are essential nutrients to humans or animals. Accordingly, humans and animals
have developed few natural defenses to these substances. Most are much more
bioaccumulative and more toxic than the inorganic substances...” ?

The “persistent and bioaccumulative toxic substances” for which TTLCs were derived fall
into several chemical classes, including heavy metals (e.g., arsenic and mercury),
organometallics (lead compounds, organic) base/neutral extractable compounds (e.g.,
chlordane, lindane and toxaphene), acid extractable compounds (pentachlorophenol),
phenoxy acids (2,4,5-trichlorophenoxyacetic acid),, and volatile organic compounds
(trichloroethylene). Most of the waste constituents that have the potential to degrade water
quality (and will, therefore, be considered in the classification of wastes) fall into one or
more of these chemical classes. For this reason, it is recommended that the “generic” 10-
fold leachability factor for organics and 100-fold leachability factor for inorganics be used
in situations where information on the leachable constituent fraction is unavailable.

The Total Designated Level for a constituent of a solid waste may be calculated by
multiplying the Soluble Designated Level by the leachability factor. However, since the
Total Designated Level is to be expressed in units of milligrams of constituent per kilogram
of waste (mg/kg), the Soluble Designated Level from which it is calculated must also be
expressed in these units. Due to the 10-fold dilution in the WET,

Soluble Designated Level Soluble Designated Level
for a Constituent of a Solid = for a Constituentofa Solid x 10 (6]
Waste (mg/kg of waste) Waste (mg/l of WET extract)

The Total Designated Level for a constituent of a solid waste is, therefore, calculated as
follows:

Total Designated Level Soluble Designated Level
for a Constituent = for a Constituent x Leachability x 10 (7]
of a Solid Waste of a Solid Waste Factor
(ma/kg of waste) (mg/t of WET extract)

By combining equations [4] and [7], the Total Designated Level for a constituent of a solid
waste may be expressed in terms of the water quality goal.

Total Designated Level Water Environmental
for a Constituent = Quality x Attenuation x Leachability (8]
of a Solid Waste Goal Factor Factor
(mg/kg of waste) (mg/l)

A solid waste with total constituent concentrations greater than their Total Designated

Levels would be classified as ‘designated wastes’ and would be required to have Class II
containment at the site of waste discharge.
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3.3.4 Summary of Designated Level Calculations

The Total Designated Level for a constituent of a liquid waste, expressed in milligrams of
total or dissolved constituent per liter of waste (mg/I of waste), is equal to:

Water Quality Goal (mg/l) x Environmental Attenuation Factor

The Soluble Designated Level for a constituent of a solid waste, expressed in milligrams
of constituent per liter of extract from the Waste Extraction Test (mg/1 of WET extract), is
equal to:

Water Quality Goal (mg/l) x Environmental Attenuation Factor + 10

The Total Designated Level for a constituent of a solid waste, expressed in total
milligrams of constituent per kilogram of waste (mg/kg of waste) is equal to:

Soluble Designated Level x Leachability Factor x 10 or

Water Quality x Environmental Attenuation x Leachability
Goal (mg/l) Factor Factor

If the total concentration of a constituent of a solid waste equals or exceeds the Total
Designated Level but the extractable concentration of the constituent does not exceed the
Soluble Designated Level, the waste should not be classified as a ‘designated waste’, since
itis the extractable or soluble constituent concentration that has the potential to adversely
impact water quality.

If the total concentration of a constituent in a solid waste is less than ten (10) times the
Soluble Designated Level for the constituent, it would be impossible for the extractable
constituent concentration from the WET to equal or exceed the Soluble Designated Level;
therefore, extraction testing would be unnecessary and the waste would not be considered
a ‘'designated waste’. This is true because if all of the constituent was soluble, its
concentration would be diluted by ten-fold in performing the WET and the resulting
extractable concentration (in mg/1 of extract) would be one-tenth (1/10) of the total
concentration (in mg/kg of waste) prior to extraction.

Note: Because the calculation of Total Designated Levels for solid wastes introduces an additional
degree of uncertainty in the form of the leachability factor, extractable concentrations of solid
waste constituents from the WET should be determined and compared with Soluble
Designated Levels whenever possible.

Note: In certain situations, a calculated Designated Level may fall below the concentration that is
detectable using currently available analytical methods. In such cases, the Designated Level
should be set at the “limit of detection” (i.e., if the constituent is detected, it is assumed to
exceed the Designated Level). Care should be taken to specify that the lowest acceptable
method detection limit must be achieved by the laboratory.
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Chapter 4 CUMULATIVE EFFECTS OF COMBINATIONS OF CONSTITUENTS

When several chemicals of concern are present in a particular waste, their interactive
environmental/health effects—either additive, antagonistic, or synergistic—should be
considered. However, data on the cumulative effects of chemicals is generally not available
in the literature. As a conservative rule, the potential water quality impact of several
constituents that manifest their effects in the same or similar manner should be assumed to
be additive. Constituent groups for which this rule would likely apply include primary
carcinogens, organophosphate and carbamate pesticides, halogenated organic pesticides,
organic solvents, petroleum hydrocarbons, and heavy metals.

Under the additivity assumption, the waste would be considered to be a ‘designated waste’
if the sum of the quotients obtained by dividing the concentration of each constituent by its
Designated Level is greater than 1.0.*!

n  (Concentration of Constituent),

if 2 > 1.0, thenthe wasteisa (9]
i=1 (Designated Level for Constituent), ‘designated waste’

This criterion could require the classification of a waste as ‘designated’ even if the
concentrations of individual constituents are all below their respective Designated Levels.
This indicates that even if no potentially adverse water quality impact is posed by
individual constituents, the combination of constituents does have the potential to impair
beneficial uses of waters of the State.

For example, consider a liquid waste that contains four carcinogenic volatile organic
constituents in the following concentrations:

Measured Hypothetical
Concentration Designated
in the Waste Level
1,2-Dichloroethane 50 ug/l 100 pg/t
Tetrachioroethylene 250 ug/l 400 g/l
Trichloroethylene 400 pg/l 500 ug/l
Vinyl chloride 120 ug/l 200 pg/i

Each constituent is below its individual Designated Level, however...

50 + 250 + 400 + 120 = 25 [10]
100 400 500 200

On the basis of cumulative carcinogenic risk (£ > 1.0), this waste should be classified as a
‘designated waste’.
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Chapter 5 MINING WASTES

Because mining wastes are usually not discharged together with other wastes and because
the location of disposal often must be close to the area being mined, Subchapter 15 uses
different terms to classify these wastes. However, because of similar properties and class-
definitions, they can be compared to the classifications of other wastes as follows:

Mining Waste Other Wastes
Group A = ‘hazardous’
Group B = ‘designated’
Group C = ‘inert’

Mining wastes are to be discharged to mining waste management units classified as Class
A, Class B, and Class C, respectively.

The hazardous waste management regulations of Title 22 of CAC determine the boundary
between Group A and Group B mining wastes. The Designated Level Methodology may
be used to define the boundary between Group B and Group C mining wastes. For
determining whether a mining waste is Group B or Group C, deionized water (in some
cases, adjusted to the pH of local rainfall) may be substituted for the citrate buffer in the
WET only where mining wastes have been shown not to be capable of generating acidic
leachate and where the disposal environment will be neutral or basic, pH 2 7.0 (see
“Determining Extractable Concentrations” and ”Acid-Base Account” in Section 3.1.2 above).
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Chapter6 SLUDGE AND ASH

§2523(c) and (d) of the “Discharges of Waste to Land” regulations in Subchapter 152
indicate that dewatered sewage and water treatment sludges and incinerator ashes “may
be” discharged to a Class III landfill if the Department of Health Services determines that
the waste need not be managed as ‘hazardous waste’ and, for sludges, if certain moisture
controlling conditions are met in the landfill. This wording appears to preclude the
classification of these wastes as ‘designated wastes’. However, legal staff of the State Water
Resources Control Board has stated that Regional Boards may classify these wastes as
‘designated’ if they determine that it is necessary to protect water quality.* Concurrence is
found in §2510(a) of Subchapter 15, which states:

“Requirements of this subchapter are minimum standards for proper management of
each waste category. Regional boards may impose more stringent requirements to
accommodate regional and site-specific conditions.”

Concurrence is also found in recent correspondence from the Executive Office of the State
Water Resources Control Board, which states:

“...the Regional Boards may, on a case-by-case basis, determine that certain
nonhazardous sewage sludges must be discharged to a Class II landfill. Such sludges
must meet the criteria of a designated waste as stated in Section 2522(a) of the
regulations on waste discharge to land.”

A memorandum from the Executive Director of State Board to the Regional Board
Executive Officers™ states:

“Until we more thoroughly understand what occurs in waste management units as a
result of...ongoing studies and monitoring, we should continue to allow disposal of
municipal wastewater sludge in those Class Il waste management units where problems
are not evident or evidence does not exist that a particular problem is likely to occur.
Exceptions must be justified on the basis of specific technical evaluations of the site and
the waste in accordance with the present language of Subchapter 15.”

The Designated Level Methodology can provide this technical waste- and site-specific
evaluation. Where the evaluation indicates that waste constituents have the potential to
cause water quality degradation, non-hazardous ashes and sludges should be classified as
‘designated wastes’. As explained in Chapter 3 of this report, the classification would
apply specifically to a particular waste and a particular site. Thus, not all sludges and
ashes are expected to be classified as ‘designated wastes’ under this methodology and what
is classified as ‘designated’ may not be so classified at a different disposal site that is more
protective of water quality. As shown in Chapter 7 below, disposal in a Class I or Class II

unit is not the only option for the discharge of a sludge or ash waste that is classified as
‘designated’.
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Chapter 7 RE-USE OF ‘DESIGNATED WASTES’

Under the Subchapter 15 regulations,? disposal at a Class I or Class II waste management
unit is not the only option for the discharge of a waste which has been classified as
‘designated’. Exemptions listed in §2511 of the regulations permit the re-use of a
‘designated waste’, provided that the use does not threaten to degrade water quality. A
waste-, use-, and site-specific evaluation must be made to determine whether waste

- constituents would be available in concentrations that could cause water quality goals to be
exceeded and beneficial uses to be impaired.

7.1 Soil Amendments

§2511(f) permits the re-use of a waste as a soil amendment under certain conditions. Re-
use as a soil amendment may provide a lower cost alternative to Class I or Class II disposal
for such wastes as sewage treatment sludges and incinerator ashes. A waste that contains
constituents in excess of Designated Levels may still be used for this purpose provided that
the following conditions are met:

1) the waste is not ‘hazardous’;

2) loading rates of the waste to the soil are such that constituent concentrations in soils
remain below Designated Levels for the site (i.e., the resulting concentrations in soil
will not pose a threat to ground or surface water quality) and below levels which

would be injurious to plants or crops or, through plant uptake, to consumers of crops
from the site;

3) waste application is controlled to prevent direct constituent release to surface waters
via tail water from the field; and

4) the waste is shown to provide a benefit for the soil on which it is applied, such that
the re-use does not simply constitute disposal.

A site monitoring program should be implemented to ascertain compliance with points (2)
and (3) above.

7.2 Recycling

Recycling of ‘designated wastes’ is permissible under §2511(h) of Subchapter 15. A similar
site-, waste-, and use-specific analysis would be necessary to demonstrate that water
quality is protected and that the recycling is not just disposal. The party proposing the
recycling should provide this analysis to the appropriate Regional Water Quality Control
Board for review and approval.
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Chapter 8 CLEANUP LEVEL DETERMINATION
AND CONTAMINATED SITE MITIGATION

One of the most crucial determinations made in the cleanup of a contaminated site is what
concentrations of contaminants can safely remain without the need for further remedial
action; in other words, “how clean is clean?”. These concentrations are often called
“cleanup levels”. Ideally, all contaminants should be removed and the site returned to
“background” conditions; however, removing every molecule of a contaminant is often
technologically infeasible and may not be the best use of economic resources. A method for
determining what is safe to leave at a site is, therefore, necessary.

It is important at the outset of cleanup to establish goals for the mitigation effort. Ground
water should be cleaned to the level where beneficial uses are restored (i.e., water quality
goals are not exceeded). Soils should be removed or mitigation provided such that the
remaining contaminants do not pose a threat to water quality, or to human health or the
environment through direct or indirect pathways. If naturally occurring concentrations of
constituents in waters or soils at the site (“background”) exceed these cleanup criteria, the
background levels should guide the cleanup effort. If background levels are lower than
cleanup criteria, cleanup to background levels may also be appropriate if technologically
and economically feasible (see the discussion of the State Water Resources Control Board
Resolution No. 68-16, “Statement of Policy With Respect to Maintaining High Quality of
Waters in California” in Section 3.2 above).

Under the Health and Safety Code, §25356.1, DHS and the Regional Water Boards share the
responsibility for remedial action at sites contaminated with toxic and hazardous
substances. Subsection (c) of that section lists six factors that must be considered in the
development of a remedial action plan (RAP) for such sites. These factors are:

1) health and safety risks at the site;

2) the effect of contamination or pollution levels upon present, future and probable
beneficial uses of contaminated, polluted, or threatened resources;

3) the effect of alternative remedial action measures on the reasonable availability of
ground water resources for present, future, and probable beneficial uses;

4) site specific characteristics;

5) cost effectiveness; and

6) potential environmental impacts.
The terms “present, future, and probable beneficial uses” clearly reflect wording of the
Porter-Cologne Water Quality Control Act (Water Code, Division 7) and mandate the

direct involvement of the Regional Water Boards in the cleanup and/or prevention of
water quality impacts from contaminated sites.
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The Department of Health Services has recently developed extensive technical guidance on
cleanup level determination for the prevention of toxicologic impacts on humans and other
“biological receptors of concern”. The procedures in this guidance, entitled The California
Site Mitigation Decision Tree Manual * reflect the legislative mandates that govern the site
mitigation activities of DHS and, to a large extent, those of the U.S. EPA. However, the
legislative mandate to protect all present and probable future beneficial uses of waters of
the State, contained in the Porter-Cologne Water Quality Control Act and policies
promulgated thereunder, require the State and Regional Water Boards to approach site
mitigation from a-somewhat different position. The three main areas of difference between
the DHS and Water Board approaches to the deanup question are summarized in Figure
14. The State and Regional Boards must prevent even non-toxicologic endpoints of
contamination (e.g., taste and odor, recreation impairment) and endpoints that do not
involve biological receptors (e.g., industrial use). The State and Regional Boards may
require cleanup to levels below those that appear to protect all beneficial uses of water in
order to account for the incompleteness of our current knowledge of environmental fate
processes and the effects of contaminants as well as to address the allocation of water
resources among potential users (i.e. if an individual is permitted to contaminate a body of
water up to the water quality goal, there exists no room for additional contamination).
Finally, the mandate to protect probable future uses of water require the State and
Regional Boards to seek cleanup of even on-site waters to levels that will permit their
future use.

For the reasons stated above, it is necessary for the State and Regional Boards to have a
methodology to determine cleanup levels from a perspective of beneficial use protection.
The Designated Level Methodology can fill this need. The threat to water quality posed by
constituents of a contaminated soil is similar to the threat posed by constituents of a solid
waste in an unlined landfill or waste pile, as seen by comparing Figures 12 and 15. These
two situations share the same environmental fate processes that govern constituent
attenuation and the same goal of beneficial use protection. By applying analytical
procedures relevant to reasonable worst-case conditions at the site to determine the
concentrations of constituents that are potentially available for migration to water (see
Section 3.1 above) and by deriving site-specific Designated Levels for constituents of
contaminated soils, the necessity for cleanup or mitigative measures for water quality
protection should be apparent.

In many cases, the exceedance of Designated Levels by constituents of contaminated soils
does not necessitate soil removal and re-disposal. It does indicate that mitigation measures
are necessary to prevent potential water quality impacts.

As in waste classification, Designated Levels derived for use as cleanup levels should
reflect site- and constituent-specific characteristics whenever possible. The water quality
goals used in the assessment must be applicable to the present and probable future
beneficial uses of the water resource being protected or cleaned-up (see Section 3.2 above).
To reduce the level of uncertainty, extractable constituent concentrations from the soils
should be compared with Soluble Designated Levels whenever practicable. The selection
of extractant (citrate buffer or deionized water) should reflect the potential for acidic
conditions at the site. Finally, care should be taken to account for the combined effects of
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combinations of constituents at the site, either on constituent mobility or on toxicologic
endpoints (see Chapter 4 of this report).

The Designated Level Methodology is not designed to account for all potential impacts of a
contaminated site (e.g., airborne migration of toxic constituents). Therefore other agencies,
such as DHS and the Air Resources Board must be involved in site investigation and

decision making processes. The Designated Level Methodology is intended to complement

Designated Level Methodology
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Figure 15
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the procedures of these and other agencies to assure the protection of human and
environmental health and water quality. Where one agency’s cleanup levels differ from
those of another for the same site, the more restrictive levels will protect both agencies
concerns and it is these levels that should guide the site mitigation effort. It is, therefore,
imperative that all agencies with potential concerns be brought into the decision making
process as early as possible.
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Appendix I

CALIFORNIA WASTE EXTRACTION TEST (WET)

Title 22 of the California Code of Regulations,
Division 4, Chapter 30, §66700.

California Register 85, No. 2
12 January 1985
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§ 68700 ENVIRONMENTAL HEALTH TITLE 22
(p- 1800.78) (Register B, No. 3—1-1348)

NOTE: The underlined phrase below should be ignored
if WET results are to be compared with Soluble
Designated Levels or water quality based cleanup
criteria.

@6700. Waste Extraction Test (WET).
(a) The WET described in this section shall be used to determine the amount
extractable substance in a waste or other material as set forth in Section

(b) ' uprowdedeecnonGST(D(d) tbeWET:hnllbecamedmt'

66009 thal enmnedbyamlyusofmnplasofwutaor
othcr nntemk, whxch have been prepared, or meet the conditions, for analyxis
as set forth in subsections (ctmm1 (d) of this section. Methods used for analysis
for total concentrations of su listed in Section 66609 shall be those given
in the follawlng documents or alternate methods that have been approved by
the t pursuant to Section 66310(e):

(1) For metal elements and their com ds, the waste shall be digested
according to the indicated methods described in “Test Methods for Evaluating
Solid Waste, Physical/ Chemical Methods”, SW-846, 2nd edition, U.S. Environ-
mental Protection Agency, 1982:



TITLE ENVIRONMENTAL HEALTH § 66700
(Regioter 85, No. 3—1-1388) (p. 1800.79)

(A) All listed metal elements and their compounds, except hexavalent chro-
mium: Method 3050,

(B) Hexavalent chromium: Method 3060.

(2) For the following substances, the indicated methods as dcscnbed in

“Test Methods for Evaluating Solid Waste, Physical/ Chemical Methods™,

846, 2nd edition, U.S. Environmental Protection Agency, 1982 shall be ut:h:zod
(A) Ant:monn Method 7040 or Method 7041.
(B) ethod 7080 or Method 7061.
(C) Barium: Method 7080 or Method 7081.
}D) Cadmium: Method 7131.
E) Total chromium: Method 7190.
F) Hemavalent chromium: Method 7195, Method 7196 or Method 7197.
3G) Lead: Method T421.
H) Mercury: Method 7470 or Method 7471.
(I) Nickel: Method 7530 or Method 7521,
(_2 Selenium: Method 7740 or Method 7741.
(X) Silver: Method 7760 or Method 7761.
(L) Trichloroethylene: Method 8010 or Method 8240.
(M) Pentachlorophenol: Method 8040, Method 8290 or Method 8270.
(N) Aldrin, Lindane, Chlordane, DDD, DDE, DDT, Dieldrin, Heptachlor,
T and PCBS: Method 8080, Method 8250 or Method 8270.
(O) 24-Dichlorophenoxyacetic acid and 2,4 5-trichiorophenoxypropionic
md. Metbod 8130.

)}3) Ford)efollowmg btuncu,themdxubedmethodsudacnbedm
“Methods for Chemical Analysis of Water and Wastes”, EPA-600/4-79-020, U S.
Environmental Protection , 1979 shall be utilized:

(A) Beryllium: Method 210.1 or Method 2102
(B) Cobalt: Method 219.1 or Method 2192

(C) : Method 220.1 or Method 2202.

(D) M um: Method 246.1 or Method 2462
(E) : Method 279.1 or Method 2792

(

—_—

.1 or Method 286.2.

(H) Fluoride: Method 340.1, Method 340.2 or Method 340.3.
d.l)‘!"ord)efollowmg substances, the indicated methods as described in
Methodafotd:eAndymofPesucxdesm Humans and
Environmental ples”, EPA-600/8-80-038, U.S. Environmental Protection
Agency 1980 shall be utilized:
(A) - Section 3,A, (5),(a).
(B) 2,3, .B-Tetnchlofodx p-dioxin: Section 9,G.
5) For asbestos, the indicated method as described in the Federal Register,
o&umefl Number 103, Appendix A, pages 23376-23389, May 7, 1982 shall be

(c) Slmplel shall be pared for analysis for total and extractable content
Sg:t:on 66699 (b) and (¢) as follows:

g
%
ﬁ



§ 08700 ENVIRONMENTAL HEALTH TITLE 22

(p. 1800.80) (Roginter 81, No. 3~1-1348)

(1) i If the waste or other material is s millable solid, the shall

directly, or shall be milled to a No. 10 (two )
before it is analyzed lmnm

ra nhgth::nﬂheéwdin;nN.mm?mf)mﬁmgfomblem
the sieve shall be removed to the extent mechlnur:nm_md

|
i
g;
i
;

procedure in subsection (f). A ratio of 10
milliliters of extraction salution per gram of solid shall be utilized with appropri-
ate modifications for extraction vessel size. After ion of solids extrac-
tion, the filtered extractant is combined with Initial Filtrate mixed thoroughly

: il

ldndsduuihedinp-r:fnph(e)(l)dthhncﬁonlﬂteonmmhsolid

particles and are of such gize as not to pass a No. 10 sieve, the

shall be removed to the extent feasible by ical means and discardeci

The remainder of the shall be analyzed as prescribed in this section.
}4) If it is necessary to dry a solid sample or. the solids fraction of a sample
tore sieving, milling

rocedure, but shall be analyzed directly for the substances listed in Section

waste shall be classified as a hazardous waste if the total concentra-
tion in the waste of any substances listed in Section 66699 exceeds the TTLC
value given for that substance. If, however, the total concentration is less than
'rilic but exceeds the STLC when expressed on a milligrams per liter basis,
waste or other material shall be filtered through a 0.45 micron membrane

substances listed in Section 66609, The waste shall be classifed as a hazardous
waste if the concentration in the filtrate of any of the substances listed in Section
66899 exceeds the STLC value given for that substance.



TITLE 22 ENVIRONMENTAL HEALTH § 66700
{Rogieter 8. No. 3—1-1348) (p. 1800.81)

(e) The \g’lEg' extraction soé;tion shall consist of 0.2 M sodium c;fm‘:)e‘l at %?l
5.0 * 0.1, which is prepared by titrating an app: te amount yti
grade citric acid in zreionized water with 40N lgnO , except that the extraction
solution for the determination of chromium (VI) shail consist of deionized
water.

H 'I%yexmcﬁc;rfx proetledurelshalllf be as follows: | o

(1) Fifty grams of sample, or less if it is a type ii sample pre pursuant
to m{:necﬁon ic) (2), obtained pursuant to subsection (c) or (d) of this section
shall be p in a clean polyethylene or glass container designated the Treat-
ment, capable of physically withstanding the extraction procedure and which
was rinsed previously with, in succession, an aqueous 1:1 ratio by volume nitric
acid solution and deionized water. If the extract will be analyzed for any of the
organic substances listed in Section 66689(c), a glass container shall be used.
Furthermore, a container of the same size, shape and material shail be used for
an extraction designated as the Blank, which be carried through the same
procedure as the Treatment, but without addition of the sample.

{2) Five hundred milliliters of extraction solution, or less if the waste sample
isatypeiinmgle pursuant to subsection (c) (2) shall be added to the
Treatment and B contginers, which shall be then fitted with covered air
scrubbers extended well into the extraction solutions and flushed vigorously
with nitrogen gas for 15 minutes so as to remove and exclude atmospheric
oxygen from the extraction medium. If the sample is to be analyzed for any
vgatile substance, such as trichloroethylene, the sample shall be added after
deseration with nitrogen to avoid volatilization loss. After deaeration the con-
tainers shall be quickly sealed with tightly fitting caps and agitated, using a table
shaker, an overhead stirrer or a rotary extractor, operated at a speed which shall
maintain the sample in a state of vigorously aq_med suspension. Required
eq::i t is described in test me 1310 in “Test Methods for Evaluating
Solid Waste, Physical/ Chemical Methods”, SW-846, 2nd edition, U.S. Environ-
mental Protection Agency, 1982 The temperature during the extraction shall
be maintained between 20 and 40 degrees centigrade. After 48 hours of extract-
ing, the contents of the Treatment and Blank containers shall be either filtered
directly or centrifuged and then filtered. Filtering shall be t.hrouglh 2 medium
porosity prefilter and then throu#h a 0.45 micron membrane filter, using a
clean, thick-walled suction flask. For coarser solids, prefiltration shall not
n . Pressure filtration shall be an optional alternative to vacuum filtra-
- tion. If the extracts are first centrifuged, or polyethylene bottles shall be
used as prescribed for extraction. For very fine soliclys, centrifuging at as hi
as 10,000 X G may be necessary. After centrifugation, the liquids shall be de-
canted, prefiltered if necessary, and then passed through a 0.45 micron mem-
brane filter. All filters shall be of low and identified extractable heavy metals,
fluoride and organic chemicals content.

(3) If the filtered extracts are to be analyzed only for the metal elements
listed in Section 66699(b), the filtered extracts from the Treatment and Blank
shall be transferred to clean polyethylene bottles and acidified with nitne acid
to five percent by volume acid content soon after each extract is filtered. For
those wastes or waste materials classified under subsection (¢) (2), the Treat-
ment shall be the Initial Filtrate combined with the extract generated by the
WET extraction of the initially separated solids. Similarly the Blank in this
instance shall be the filtrate generated by the WET Blank accompanying the
initially separated solids. to which is subsequently added a volume of deionuzed



§ 68702 ENVIRONMENTAL HEALTH TITLE 22
(p- 1800.82) (Rogister 8. No. 3—1-1348)

water equivalent to that of the Initial Filtrate. These procedures shall be fol-
jor to acidification of

to the ures identified in Sections 66700(b) (2), (b) (3) and (b) (4).

(2) ne:hl'inC:ehmbumceigtheTmmtnm whilfh isoflistedin
Section 66699 calculated and reported as milligrams per liter of sample
(mg/1). This value is derived after subtracting the concentration of the sub-
stance in the appropriate Blank extract from that concentration determined in
the Treatment extract.

NOTE: Authority cited: Sections 308, 85141 and 35150, Health and Safety Code. Refer-
ence: Section #5141, Health and Safety Code.
HISTORY:

1. Editorial correction filed 10-5-84; designated effective 10-27-84 (Register 84, No. 41).



Appendix II

ACID-BASE ACCOUNT

Selected sections from:

Field and Laboratory Methods Applicable
to Overburdens and Minesoils

by Andrew A. Sobek, et al, West Virginia University

Produced under contract
with the U. S. Environmental Protection Agency.

March 1978
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1.3 PREPLANNING TOTAL MINING OPERATION

1.3.1 Acid-Base Account

In the humid areas of the United States, the toxicity associated with acid
results largely from the oxidation of iron disulfides., This process takes
place when earth disturbance activities such as mining (Temple and Koehler,
1954; Hill, 1970) and highway construction (Miller et al., 1976) expose iron
disulfides to the atmosphere. Since the public in the United States has
supported legislation that acid-toxic or potentially toxic materials

(a source of pollution) will not be left exposed, the need for a basis to
evaluate overburden materials arose.

Acid-base accounting is a dependable criterion by which overburden materials
can be evaluated. An acid-base account consists of two measurements:

(1) total or pyritic sulfur and (2) neutralization potential. The
accounting balances maximum potential acidity (from immediately titratable
sources plus sulfuric acid equivalent calculated from total sulfur) against
total neutralizers (from alkaline carbonates, exchangeable bases, weather-
able silicates or other rock sources capable of neutralizing strong acids

as measured by the neutralization potentials).

The total or pyritic sulfur content (see 3.2.L4) accurately quantifies
potential acidity of materials when all sulfur is present as a pyritic
mineral. When gypsum is found in an overburden sample or the materials

are weathered, sulfur occurs in the form of sulfates. Samples high in
organic carbon usually contain organic sulfur. When part of the sulfur
occurs in nonacid-producing forms, the maximum potential acidity as calcu-
lated will be too high. It is for this reason that such calculations are
referred to as maximums and that in doubtful cases appropriate acid and
water leachings should be made to rule out those forms of sulfur which do
not produce acid (see 3.2.6). Then from the stoichiometric equation of
pyrite oxidation, the maximum potential acidity can be calculated in terms
of calcium carbonate equivalent. Overburden material containing 0.1%
sulfur (all as pyrite) yields an amount of sulfuric acid that requires

3.125 tons of calcium carbonate to neutralize one thousand tons of the
material. The neutralization potential (see 3.2.3) of overburden materials,
the second component of a net acid-base account, measures the amount of
neutralizers present in the overburden materials. This measurement is

found by treating a sample with a known amount of standardized hydrochloric
acid, heating to assure complete reaction, and titrating with a standardized
base. The result is then expressed in calecium carbonate equivalents. When

balanced against acidity from the total sulfur measurement, a net acid-base
account can be made.

From the acid-base account, potentially toxic material is defined as any
rock or earth material having a net potential deficiency of 5.0 tons of
calcium carbonate equivalent or more per 1000 tons of materiael. The 1000
tons is based on the assumption that an acre plow-layer contains 2 million
pounds of soil. Regardless of the acid-base account, materials which have

a pH of less than 4,0 in a pulverized rock slurry in distilled water are
defined as being acid-toxic.



The choice of the deficiency of -5 tons of calcium carbonate equivalent per
1000 tons of material as the division between toxic and non-toxic material
obviously is arbitrary. However, when applied to the large number of samples
studied during the past several years of minesocil research at West Virginis
University, it corresponds to other supporting laboratory information about
these samples as well as to extensive field experiences with minesoils
developing in the different rock types. If rock or scil samples were defined
to be toxic at much lower calcium carbonate equivalent deficiencies than 5
tons per 1000 tons, we would be declaring many of our native soils to be
toxic. On the other hand, with deficiencies much greater than 5 tons per
1000 tons, toxic concentrations of planteavailable aluminum and pH values
below L.0 often develop rapidly. )

Rock type is incorporated with the acid-base account because it is useful

to categorize the materials which comprise cocal overburdens. Knowledge of
the rock types can provide an estimate of the texture and base status of

a future minesoil, as well as stability of rock fragments. For example,
sandstones containing moderate amounts of pyrite and lacking sufficient
neutralizers become active acid producers when exposed to the atmosphere.

The properties previously discussed are represented graphically in Figure 1.
There are two zones of acid-toxic materials (the 16.2 to 17.1 m and the 20.7
to 21.6 m depths) indicated by pH values of less than 4.0. Both zones
contain enough sulfur to continue to overwhelm the small amount of neutra-
lizers present. Thus, these materials have the potential for remaining
acid-toxic unless large amounts of neutralizers (50 and 80 tons calcium
carbonate equivalent per 1000 tons of material, respectively) are added,

In addition, there is a zone of potentially toxic material at a depth of
13.4 to 16.2 m and two zones below the 23 m depth (underlying the first

coal and overlying the bottom coal), which are defined by a calcium carbonate

deficiency of more than 5 tons per 1000 tons of material even though the pH
is above 4.0.

Non-toxic zones, which exhibit varying amounts of excess neutralizers, exist
from the surface to a depth of 13.4 m, from the 17.1 to 21 m depth, and

from the 24.4 to 25.4 m depth. These materials can be removed and replaced
in sequential order, selectively blended before replacement, or totally
blended before replacement. Other methods of handling the overburden
materials would include utilization of the limestone, after crushing, as a
source of neutralizers to be blended with the potentially toxic materials.

The acid-base accounting method provides a useful tool for evaluating over-
burdens in the humid areas of the United States, since it is useless to look

for plant toxicities from elements such as aluminum, boron, etc., until the
acid problem is eliminated.
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10, Label vial with the sample identification shown on the field container,

11. Mix sample thoroughly by tumbling the vial end-over-end before
subsampling for laboratory procedures (primarily chemical analyses).

3.2 CHEMICAL METHODS

3.2.1 Summary

Chemical methods for characterizing overburdens and minescils are given,
For & particular parameter, more than one method may be listed. This will
allowv the user of the manual some freedom of choice, -

The determination of toxic or nontoxic materials due to acidity is over-
riding in importance in the Appalachian and Eastern and Western Interior
Coal Provinces. The methods for determining toxic or potentially toxic
materials are given high priority and are listed at the very front of the
chapter, Methods 3.2.2, 3.2.3, 3.2.4, and 3.2.6 are used to determine the
acid-base balance of minesoils and overburdens.

Next in importance is the nutrient status of the overburden materials.
Nutrient status can be measured by using methods 3.2.5, 3.2.6, and 3.2.1S5.
These methods give a measure of plant nutrients such as phosphorus,
potassium, calcium, magnesium, and nitrogen. A knovledge of what plant
nutrients are contained in an overburden material enables the mine operator
to efficiently plan the mining operation so that full advantage can be
taken of these nutrients in the resulting minesoil.

For more intensive study of minesocils and overburden materials, procedures
for determining the cation exchange capacity (3.2.16 and 3.2.1T) are given.
Ways of estimating the lime requirement in minesols are presented in

methods 3.2.7 through 3.2.10. Also, methods applicable to arid and semi-
arid regions have been included. )

3.2.2 Paste pH

3.2.2.1 Principle~

Perhaps the most commonly measured soil characteristic is pH. Soil pH was
defined by Sorensen (1909) as the negative logarithm of the hydrogen-ion
concentration. However, in actuality, hydrogen-ion activity is measured
instead of hydrogen-ion concentration.

Soil pH is measured by a glass electrode incorporated with a pH meter for
this procedure., Water is added to the sample forming a paste, The electrode
is placed in the paste with pH being read directly from the meter,

3.2.2.2 Comments-—

Six factors affecting the measurement of pH are: (1) drying the soil sample
during preparation; (2) soil:water ratio used; (3) soluble salts content;

L5



(4) seasonally influenced carbon dioxide content; (5) amount of grinding
given the soil; and (6) electrode Jjunction potential (Jackson, 1958; Peech,
1965).

Care must be taken to insure electrode life and accurate pH measurements:
(1) Electrode should not remain in the sample longer than necessary for

a reading, especially if more alkaline than pH 9.0. (2) Electrode should
be washed with a jet of distilled water from a wash bottle after every
measurement (sample or buffer solution). (3) Electrode should be dipped

in dilute (1 part acid to 3 parts water) hydrochloric acid for a few seconds
and washed with distilled water to remove any calcium carbonate film which
may form, especially from alkaline samples. (4) Drying out of the electrode
should be avoided. Electrode is cleaned and suspended in distilled water
(which is protected from evaporation) for storage. (6) Place pH meter in
standby position when electrode is not in a solution (Jackson, 1958; Peech,
1965).

The pH meter and electrode should be standardized with buffers differing by
3 or 4 pH units, such as 4.0 and 7.0, before beginning a series of
measurements. After every tenth measurement, recheck the standardization
with both buffers. Care should be taken not to contaminate one buffer

with the other buffer or with the test solution. Never return used
standard buffers to their stock bottles. The procedure describes the
technique for measuring pH with a glass electrode and meter. If pH is
taken in the field using color paper strips or indicator solutions,
modification will have to be made by qualified personnel to the procedure.

3.2.2.3 Chemicals—-

1. Standard buffer solutions, pH 4.00 and pH 7.00.
2. Distilled water (H50).

3.2.2.4 Materigls—

1. pH meter (Corning model 12 or equivalent) equipped v1th combination
electrode,

2. Paper cups, 30 ml (1 oz) capacity.

3. Plastic cups.

L., Stirring rod.

5. Wash bottle containing distilled water.
6. Balance, can be read to 0.1 g.

3.2.2.5 Procedure-

1. Turn on, adjust temperature setting, and "zero" pH meter per
instruction manual.
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2. Place pH 4.0 and pH 7.0 standard buffers in two plastic cups (one
buffer in each cup). NOTE: NEVER return used buffers to stock bottles.

3. Place electrode in the pH 7.0 buffer.
L, Adjust pH meter to read pH 7.0.

5. Remove electrode from buffer solution and wash with a jet of distilled
water from a wash bottle.

6. Place electrode in the pH 4.0 buffer and check the pH reading. NOTE:
If pH meter varies more than + 0.1 pH units from L.0, something is wrong
with the pH meter, electrode, or buffers. :

7. Weigh 10 g of less than 60 mesh material into a paper cup.

8. Add 5 ml of distilled water to sample. NOTE: Do not stir! Allow water
to wet sample by capillary action without stirring. With most overburden and
minesoils materials, the 2:1 (soil:water) ratio provides a satisfactory paste
for pH measurements; however, for the very coarse textured and the very fine
textured material, mocre material or water can be added to bring the soil near
saturation. At near saturation conditions, water should not be puddled nor
dry scil appear at the surface.

9. Stir sample with a spatula until a thin paste is formed adding more
water or, soil as required to keep soil at saturation point. NOTE: At
saturation, the soil paste glistens as it reflects light and the mixture
slides off the spatula easily. Wash the spatula with a jet of distilled
water before stirring another sample.

10. Place electrode in paste and move carefully about to insure removal of
water film around the electrode. CAUTION: Do not trap particles between
electrode and inside surface of the sample container. Electrodes are
easily scratched. Contact between paste and electrode should be gentle to
avoid both impact and scratching damage, especially in sandy samples,

11, When reading remains constant, record pH and remove electrode from
paste. Carefully wash electrode with distilled water to insure removal of
all paste, If all pH measurements are completed, the electrode should be
stored in a beaker of distilled water, NOTE: Af*er ever 10 samples, check
meter calibration with standard buffers.

3.2.3 Neutralization Potential

3.2.3.1 Principles--

The amount of neutralizing bases, including carbonates, present in over-
burden materials is found by treating a sample with a known excess of

standardized hydrochloric acid. The sample and acid are heated to insure
that the reaction between the acid and the neutralizers goes to completion.
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The calcium carbonate equivalent of the sample is obtained by determining
the amount of unconsumed acid by titration with standardized sodium
hydroxide (Jackson, 1958).

3,2.3.2 Comments—-—

A fizz rating of the neutralization potential is made for each sample to
insure the addition of sufficient acid to react all the calcium carbonate
present.

During digestion, do not boil samples. If boiling occurs, discard sample
and rerun. Before titrating with acid, fill buret with acid and drain
completely. DBefore titrating with base, fill buret with base and drain
completely to assure that free titrant is being added to the sample.

3.2.3.3 Chemicals—

1. Carbon dioxide-free water: Heat distilled water Jjust to boiling in a
beaker. Allow to cool slightly and pour into a container equipped with
ascarite tube. Cool to room temperature before using.

2. Hydrochloric acid (HC1l) solution, 0.1 N, certified grade (Fisher So-A-Sk
or equivalent).

3. Sodium hydroxide (NaOH), approximately 0.5 N: Dissolve 20.0 g of NaOH
pellets in carbon dioxide-free water and dilute to 1 liter. Protect from
COp in the air with ascarite tube. Standardize solution by placing 50 ml of
certified 0.1 N HCl in a beaker and titrating with the prepared 0.5 N NaOH
until a pH of T7.00 is obtained, Calculate the Normality of the NaOH using
the following equation:

Np = (N1Vy)/V,, where:

Vi = Volume of HCl used.

Ny = Normality of HCl used.

Vo = Volume of NaOH used.

No = Calculated Normality of NaOH.

L. Sodium hydroxide (NaOH) approximately 0.1 N: Dilute 200 ml of 0.5 XN
NaOH with carbon dioxide-free water to a volume of 1 liter., Protect from
COs in air with ascarite tube. Standardize solution by placing 20 ml of
certified 0.1 N HCl in a beaker and titrating with the prepared 0.1 N NaOH
until a pH of 7.00 is obtained. Calculate the Normality of the NaOH using
the equation in 3.2.3.3 No. 3.

5. Hydrochloric acid (HCl), approximately 0.5 N: Dilute 42 ml of concen-
trated HCl to a volume of 1 liter with distilled water. Standardize solution
by placing 20 ml of the known Normality NaOH prepared in 3.2.3.3 No. 3 in a
beaker and titrating with the prepared HCl until a pH of 7.00 is obtained.
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Calculate the Normality of the HCl using the fcllowing equation:
N, = (N2V2)/Vl, vhere:

Volume of NaOH used.

<
n
1]

Ny = Normality of NaOH used.

V, = Volume of HC1l used.

N; = Calculated Normality of HC1.

6. Hydrochloric acid (HCl), approximately 0.1 N: Dilute 200 ml of 0.5 N
HCl to a volume of 1 liter with distilled water. Standardize solution as
in 3.2.3.3.5, but use 20 ml of the known Normality NaOH prepared in 3.2.3.3
No. &.

7. Hydrochloric acid (HCl), 1 part acid to 3 parts water: Dilute 250 ml of
concentrated HCl with 750 ml of distilled water.

3.2.3.4 Materials—

1. Flasks, Erlemmeyer, 250 ml.

2. Buret, 100 ml (one required for each acid and one for each base).
3. Hotplate, steam bath can be substituted.

4, pH meter (Corning Model 12 or equivalent) equipped with combination
electrode.

5. DBalance, can be read to 0.01 g.

3;2.3.5 Procedure (revised and updated from Smith et al., 1974)--

1. Place approximately 0.5 g of sample (less than €0 mesh) on a piece of
aluminum foil.,

2. Add one or two drops of 1:3 HCl to the sample. The presence of CaCO3
is indicated by a bubbling or audible "fizz."

3. Rate the bubbling or "fizz" in step 2 as indicated in Table 1.

L, Weigh 2.00 g of sample (less than 60 mesh) into a 250 ml Erlemnmeyer
flask,

S. Carefully add HCl indicated by Table 1 into the flask containing sample,

6. Heat nearly to boiling, swirling flaesk every 5 minutes, until reaction
is complete, NOTE: Reeaction is complete when no gas evolution is visible
and particles settle evenly over the bottom of the flask.
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TABLE 1. VOLUME AND NORMALITY OF HYDROCHLORIC ACID USED FOR EACH FIZZ

RATING
HCl
Fizz Rating (m1) (Normality)
None 20 0.1
Slight Lo 0.1
Moderate Lo 0.5
Strong 80 ‘ 0.5

7. Add distilled water to make a total volume of 125 ml.

8. Boil contents of flask for one minute and cool to slightly above room
temperature. Cover tightly and cool to room temperature. CAUTION: Do not
place rubber stopper in hot flask as it may implode upon cooling.

9. Titrate using 0.1 N NaOH or 0.5 N NaOH (concentration exactly known), to
pH 7.0 using an electrometric pH meter and buret. The concentration of NaCH
used in the titration should correspond to the concentration of the HC1l used
in step 5. NOTE: Titrate with NaOH until a constant reading of pH 7.0
remains for at least 30 seconds.

10. If less than 3 ml of the NaOH is required to obtain a pH of 7.0, it is
likely that the HCl added was not sufficient to neutralize all of the base
present in the 2.00 g sample, A duplicate sample should be run using the
next higher volume or concentration of acid as indicated in Table 1.

11. Run a blank for each volume or normality of acid using steps 5,7, 8,
and 9,

3.2.3.6 Calculations—-

1. Constant (C) = (ml acid in blank)/(ml base in blank).
2. ml acid consumed = (ml acid added) - (ml base added X C).

3. Tons CaCO3 equivalent/thousand tons of material = (ml of acid consumed)
X (25.0) X (N of acid).
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3.2.4 Maximum Potential Acidity by Total Sulfur Determination

3.2.4.1 Principles--

This method measures the total sulfur in a sample. If all of the total
sulfur occurs in pyritic forms, the calculation of maximum potential acidity
from sulfur corresponds with actual potential acidity from sulfur. But if
part of the sulfur occurs in other forms, the maximum as calculated will be
too high. This is the reason that such calculations are referred to as
maximums and in doubtful cases approximate determinations should be made
which rule out other sulfur forms (see 3.2.6). These determinations are

not necessary when the maximum acid fram total sulfur is within safe limits.

A sample is heated to approximately 1600°C. A stream of oxygen is passed
through the sample during the heating period. Sulfur dioxide is released
from the sample and collected in a dilute hydrochloric acid solution
containing potassium iodide, starch, and a small amount of potassium iodate.
This solution is automatically titrated with a standard potassium iodate
solution,

A trace amount of potassium iodate reacts with potassium iodide and dilute
hydrochloric acid to yield free iodine, potassium chloride and water. The
free iodine combines with the sulfur dioxide and water to yield sulfuric
acid and hydroiodic acid. The amount of potassium iodate solution used
during the titration is recorded. The calculation of the percent total
sulfur is based on the potassium icdate measurement (Smith et al., 197h).

3.2.4.2 Comments-—-

Scme samples, e.g. coal, when first placed in the furnace may change the
color of the solution in the titration vessel to pink or purple (probably due
to organic compounds). Some samples may contain halogens (iodine, chlorine,
fluorine) which darken the solution in the titration vessel and will there-
fore produce results that are low. The halogen problem, if encountered, may
be eliminated by the use of an antimony trap between the furnace and
titration assembly. Interference may result with samples high in nitrogen;
hovever, this does not appear to happen with rock samples., Additional
information can be obtained by reading Leco Equipment Application 120 and
Instructions for Analysis of Sulfur in Hydrocarbons by the Leco High
Frequency Combustion Titration Procedure.

Materials with & low chroma (2 or less) may have a high (over 1.0%) sulfur
content; therefore, use a 0.250 g sample when the chroma of the material is
1 or 2. If the chroma of the material is zero, a 0.100 g sample is used. If
sulfur is not detectable or more accurate values are desired in this sample
size, increase to next highest sample size and rerun.

Read entire manuals on both the Leco Induction Furnace and the Automatic
Titrator,

Periodically clean titration chamber and associated glassware with acetone
or concentrated hydrochloric acid and rinse thoroughly with distilled water.
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The following procedure is for use with a LECO Induction Furnace, Model 521
with Automatic Sulfur Titrator, Model 532. Other similar or advanced models
of this instrumentation may perform equally well; however, the following
procedure will require detailed modifications by & qualified person for
application toc other instruments.

3,2.4.3 Chemicalg—

1. Iron chip accelerator (Leco number 501-07T).
2. Iron powder accelerator (Leco number 501-078).

3. Copper ring (Leco number 550-189).

L. Magnesium oxide (MgO).

S. Potassium iodate (KIO3), 0.0052 N: Dissolve 1.110 g KIO3 in distilled
water and dilute to 1 liter,

6. Hydrochloric acid (HC1l) solution: Dilute 15 ml of concentrated HCl to a
volume of 1 liter with distilled water.

7. Arrowroot starch solution: Dissolve 4.0 g of arrowroot starch (Leco
number 501-061) in 100 ml of distilled water in a 250 ml beaker, Stir on
a mechanical stirrer with a stirring bar. While starch is stirring, boil
300 ml of distilled and deionized water in a 600 ml beaker. Remove from
heat when boiling point is reached. Remove starch from stirrer. Place
boiled water on mechanical stirrer with stirring bar. While water is
continually stirring, add 5 ml of starch mixture in 20 second intervals
until all starch solution has been added. Place a small amount of the
soluticn in the 600 ml beaker back into the 250 ml beaker that contained
the starch mixture. Wash beaker by hard swirling and then pour contents
back intc the 600 ml beaker. Continue stirring solution in the 600 ml beaker
allowing solution to cool to 40°C., Add 12.0 g of potassium-iodide (KI).
Continue stirring for 15 to 20 minutes, '

8. Potassium iodide (KI).
9. Sulfur standards (Leco number 501-502).

3.2.4.4 Mate}ials-

1. Leco Automatic Sulfur Analyzer, package unit, number 63L-700,
2. Scocps, 0.2 ml volume,

3. Ceramic crucibles with porous covers.

L. Carboys, 19 liters (5 gal).

5. Tongs.
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6. Glass wool.

7. Oxygen regulators.

8. Mechanical stirrer,

9. Stirring bar.

10. Combustion tube, hydrocarbon (Leco number 519-00L).

11, Hot plate.

12, Balance, can be read to 0.001 g. -

3.2.4.5 Procedure (revised and updated from Smith et al., 197TL)--

NOTE: Read entire manuals on Lecoc Furnace, Automatic Titratcr and this
entire procedure before starting.

l. Place one level scoop of iromn chips in crucible.
2. Weigh 0.500 g of sample (less than 60 mesh) into the crucible.

NOTE: For samples that are suspected to contain over 1% sulfur or have
chroma of less than 2, see 3.2.k4.2.

3., Add one scoop MgO.
L. Add one copper ring and then one scoop of iron powder.

5. Gently shake the crucible to evenly cover the bottom and place one
porous cover on the crucible.

6. Turn on "Filament Voltage" grid tap to medium position.

7. Wait for one minute then turn "High Voltage" switch to ON.

8. Set "Titrate-Endpoint” switch to its middle position.

9. Turn on titrator (upper left switch above "Eﬁdpoint Adjust").
10. Drain "Titration Vessel" completely.

11. Set timer switch to ON, adjust timer to 10 minutes, or a time
sufficient to satisfy steps 25, 26, and 27.

12. Slosh carboys containing HCl and KIO3 to mix the condensate on the
walls of the container.

13. Fill "Iodate Buret."
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14, Fill "Titration Vessel' approximately one-third full with the HCl
solution.

15, Turn on oxygen. Set the pressure to 15 psi, and the flow rate to 1.0
liter per minute. NOTE: Oxygen flow must be started before starch is added.

16. Raise the "Locking Mechanism Handle" WITHCUT a sample crucible on the
pedestal, and lock in place, NOTE: Make sure there is an airtight contact
between sample platform and combustion chamber by observing a vigorous
bubbling in the "Titration Vessel" chamber.

17. Add one measure (S ml) of starch solution. NOTE: If solution in
"Titration Vessel" chamber turns turbid or yellow after starch solution is
added, turn off the instrument following steps 33 through 39 and make NEW
starch solution.

18. Set "Titrate-Endpoint'" switch to "Endpoint."

19. After a few seconds when titrant level in "Iodate Buret" has stopped
falling (Buret reading should be no more than 0.00L4) the solution in the
"Titration Vessel" chamber should be a deep blue. NOTE: If the solution
is a pale blue or almost black, turn off the instrument following steps 33
through 39 and make NEW starch solution.

20. Set "Titrate-Endpoint” switch to middle position and lower "Locking
Mechanism Handle."

21. Refill "Iodate Buret."

22, Place sample crucible on pedestal, making sure it is centered, and
carefully raise "Locking Mechanism Handle" and lock in place.

NOTE: Make sure there is an airtight contact between sample platform and
combustion chamber by cbserving a vigorous bubbling in the "Titration
Vessel" chamber.

23. Set "Titrate-Endpoint" switch to Titrate, or if it is known that sample
will evolve S0» slowly, set switch at Endpoint. The Endpoint setting acts
as a "Fine Control" allowing buret valve to discriminate smaller increments.

24, Push RED -button on timer to start analysis.,

25. Plate current must gé to 400-450 ma for at least 2 minutes during the
analysis; if not, reweigh and rerun sample.

26. Adjust rheostat to prevent plate current from exceeding 450 ma.

27. When buret reading does not change for 2 minutes, and Plate Current
has achieved 400 to 450 ma, it can be assumed that all of the sulfur has
been removed from the sample. If buret reading is still changing when timer
shuts off instrument, set Timer Switch to OFF, which restarts furnace, leave
furnace on until buret is stable for 2 minutes, then turn Timer Switch to ON.
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28, Set "Titrate-Endpoint" to middle position. IMPORTANT: Record
titration reading.

29. Lover sample platform, remove crucible using tongs, place fresh sample
crucible in place, but do not close sample chamber.

NOTE: Slightly drain titrating chamber to maintain original level. Drain,
flush, and refill titrating chamber every 3rd sample, or more often if a
large quantity of titrant was used by the previous sample (steps 16-22).
30. Refill KIO; buret,

31, Close sample chamber, making sure it is tight. Check endpoint (steps
18, 19 and 21).

32. Go to step 23 and continue until all samples have been processed.
33. Turn "Titrate-Endpoint" switch to mid position. |

3k, Turn off main O, valve on top of tank.

35. Turn off "High Voltage."

36. Turn off Automatic Titrator.

37. Drain titration chamber; flush twice with a chamber full of HCl solution
or vater, cover and leave chamber full of HCl solution. '

38. If O, has stopped bubbling in the purifying train, turn off small
knurled valve on gauge outlet.

39. Turn off "Filament Voltage."
3,2.4.6 Calculations—

1, Percent sulfur., NOTE: Percent sulfur is dependent upon the concentra-
tion of potassium iocdate titrant and sample size.

A. Using 1.110 g KIO3/L and 0.500 g sample (0.005 - 1.00% sulfur range)
%S = Buret reading X 5.0.

B. Using 1.110 g KIO3/L and 0.250 g sample (0.010 « 2.00% sulfur range)
%S = Buret reading X 10.0.

C. Using 1.110 g KIO3/L and 0.100 g sample (0.025 - 5.00% sulfur range)
%S = Buret reading X 25.0.

2. To convert % sulfur to maximum CaCO,; equivalents: Multiply % sulfur
by 31.25 to get tons CaCO3 equivalent/1000 tons of material.
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3.2.6.1 Principle—

In doubtful cases, as stated in 3.2.4.1, this method should be used to rule
out HCl-extractable and non-extractable forms of sulfur which are not
considered to be acid formers. The HNO3-extractable sulfur is determined

by celculations. This form of sulfur will react with oxygen to produce acid.

3.2.6.2 CommentS——

It is necessary to remove chlorides and nitrates by water leachings after

the hydrochloric and nitric acid (respectively) extractions before running
total sulfur.

Care should be taken that no sample is lost by run over, splashing or
breaking through the filter paper during all leachings.

3.2.6.3 Chemicals—

1. Hydrochloric acid (HC1l), 2 parts acid to 3 parts water: Mix LOO ml of
concentrated HCl with 600 ml of distilled water.

2. Nitric acid (HNO3), 1 part acid to 7 parts water: Mix 125 ml of
concentrated HNO3 with 875 ml of distilled water, '

3. Silver Nitrate (AgNO3), 10%: Dissolve 10.0 g of AgNO3 in 90 ml of
distilled water. Store in amber bottle away from light.

4, Nessler's.Solution (Fisher Scientific Co. No. So-N-24 or equivalent).

3.2.6.4 Materials~-

1. Leco Induction Furnace and Automatic Sulfur Titrator as in 3.2.4.4.

2. Funnels, 28 mm I.D. polyethylene.

3. Filter paper, 5.5 cm glass fiber.

L, Flasks, Erlenmeyer, 250 ml.
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S. DBeakers, 100 ml.
6. Syringe.
7. Balance, can be read to 0.001 g.

3.2.6.5 Procedure (Revised and updated from Smith et al., 19T4)—

1. Take three 0.500 g subsamples of less than 60 mesh material.
2. Take one subsample and analyze for total sulfur (see 3.2.L).

3. Taking care not to sharply crease the glass fibers, fold filter
paper to fit a polyethylene funnel.

L, Place second subsample in. filter. NOTE: Make sure all material is
placed in the filter.

5, Place subsample and filter onto funnel holder in sink or other
suitable pan which can receive outflow from funnel.

6. Using & syringe, pipette, or other graduated dispenser, add 2:3 HCl to
almost the top of the filter paper., Caution: During this step and all

other leaching steps, be careful not to lose any sample by runover, splashing,
or breaking through the filter paper.

7. Repeat step 6 until a total of 50 ml of adid has been added.

8. Place funnel holder, containing funnel and subsample, over a 100 ml
beaker.

9. Leach subsample with 50 ml of distilled and deionized water.

Discard leachate, NOTE: Stop here if procedure cannot be completed in

one day. CAUTION: Samples must be kept moist.

10. Leach subsample with another 50 ml of distilled and deionized water.
11. Test leachate for chlorides by adding 3 drops of 10% AgNO3 with a
dropper. NOTE: The presence of chlorides will be detected by a white
precipitate.

12. Discard leachate and repeat steps 10 and 11 until no precipitate forms.
13. Discard leachate,

1k. Air dry subsample and filter overnight.

15, Carefully fold glass fiber filter around the sample and transfer to
a ceramic crucible for total sulfur analysis (see 3.2.4).

16, Place third subsample in a 250 ml Erlenmeyer flask. NOTE: Make
sure all of the subsample is placed in the flask.
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17. Add S0 ml of HNOg (L1:7).
18. Let stand overnight at room temperature.

19. Taking care not to sharply crease the glass fibers, fold a filter
to fit a2 polyethylene funnel.

20. Place a funnel holder over a sink or other suitable pan which can
receive outflow from funnel.

21, Carefully pour subsample and acid from the Erlenmeyer flask into the
funnel. NOTE: Do not get material above top of filter paper.

22. Repeat step 21 using distilled and deionized water to wash all
materials remaining in the Erlenmeyer flask into the funnel.

23, Place funnel holder containing funnel and subsample over a 100 ml

beaker. NOTE: Stop here if procedure cannot be completed in one day.
CAUTION: Sample must be kept moist.

24, Leach subsample with 50 ml of distilleéd and deionized water. Discard
leachate.

25. Leach subsample with another 50 ml of distilled and deionized water.
-26. Test leachate for presence of nitrates by adding 3 drops of Nessler's
Solution with a dropper. NOTE: If nitrates are present, the leachate will

turn yellow within 30 seconds as seen against a white background.

2T7. Discard leaschate and repeat steps 25 and 26 until no nitrates are
detected.

28, Discard leachate.
29. Air dry subsample and filter overnight.

30. Carefully fold glass fiber filter around the sample and transfer to
a ceramic crucible for total sulfur analysis (see 3.2.L).

3.2.6.6 Calculationg—-—

1. HCl—extraEtable sulfur (mostly sulfates) = (Total sulfur of untreated
sample) minus (Total sulfur after HCl treatment).

2. HNO3—extractable sulfur (mostly pyritic sulfur) = (Total sulfur after
HCl treatment) minus (Total sulfur after HNO treatment).

3. Non-extractable sulfur (mostly organic sulfur) = Total sulfur after
HNO3 treatment.
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Appendix III

A COMPILATION OF WATER QUALITY GOALS

From the Staff Report of the same name
by the California Regional Water Quality Control Board, Central Valley Region

May 1989
(plus July 1989 update)
CONTENTS:
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Cross Reference of Chemical Names
Inorganic (ionstituents
Organic Constituents
Footnotes
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Note: The Designated Level examples presented in earlier versions of Appendix 11l have been
deleted due to misapplication by persons who did not have access to the text of this report.
Designated Levels applicable to particular waste constituents and to a particular disposal
situation or site may be calculated from the Water Quality Goals presented in this Appendix.
The reader is referred to the text of “The Designated Level Methodology” for a discussion of
the derivation and proper use of Designated Levels.
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Selecting Water Quality Goals

In most cases, background water quality — the concentrations of substances in natural
waters which are unaffected by waste management practices or contamination
incidents — are appropriate water qualit{egoals. However, if it is determined that
some water quality degradation is in the best interest of the State (see State Board
Resolution 68-16, “Statement of Policy With Respect to Maintaining High Quality
Waters in California” and other applicable State Board policies), water quality goals
may be selected by identifying:

1) the bodies of water which could be affected by the particular waste management
activity or contamination incident;

2) the present and probable future beneficial uses of waters which may be affected;
and

3) numerical concentrations of contaminants or other parameters in the waters
which will protect those beneficial uses.

The Water Quality Control Plan Reports (“Basin Plans”) should always be consulted
to determine beneficial uses. Also cited in the Basin Plans are “water quality
objectives” for several constituents of concern which, among other things, are based
on background water quality and, if not exceeded, should protect those uses and
prevent nuisances. State Board policies for water quality control also impose certain
water quality limitations. Where Basin Plan objectives are stated in general terms,
such as “no toxic chemicals in toxic amounts”, or where specific objectives for the
contaminant or parameter of interest do not exist or if it appears that the objective is
not Frotecting e beneficial use, Regional Board staff is encouraged to consult with
staft specialists in the Standards, Policies and Special Studies and Environmental /
Technical Support Units for assistance. In these cases, water quality criteria from
sources other than the Basin Plan may be used to protect beneficial uses.

Human Health

* Primary Drinking Water Standards or Maximum Contaminant Levels (MCLs) in
Title 22 of CCR, Division 4, Chapter 15, “Domestic Water Quality and Monitoring”
which have been adopted by DHS, often from the National Interim Primary
Drinking Water Regulations, for use in California;

Note: These values are derived in conjunction with technologic and economic
factors and are, therefore, not purely health-based.

e State “Action Levels” published by the Sanitary Engineering Branch of DHS;

¢ Maximum Contaminant Level Goals (MCL Goals) promulgated by the U.S. EPA
under the National Primary Drinking Water Regulations as the first step in
establishing MCLs;

Note: By law, these are purely health based values, and are set at “zero” for
carcinogens.



* Proposition 65 No-Significant-Risk Levels (NSRLs) established by the Health and
Welfare Agency in CCR Title 22 for known human carcinogens and reproductive
toxins and the water quality criteria drafted by State Board which convert the
NSRLs into concentrations in water;

* Quality Criteria for Water, 1986 (the “Gold Book”) and the Ambient Water Quality
Criteria volumes (1980, 1984, and 1987) published by EPA for the priori{?' pollutants
which contain No-Adverse-Effect Levels for non-carcinogens, 1-in-a-million
incremental cancer risk estimates for carcinogens, and other toxicity-based criteria;

* Quality Criteria for Water (the “Red Book”) published by EPA in 1976 [superseded
by Quali_g'x Criteria for Water, 1986 (the “Gold Book") and the Ambient Water
Quality Criteria volumes for the priority pollutants;

¢ Water Quality Criteria, 1972 (the “Blue Book”) Published by EPA in 1973
[superseded Ey Quality Criteria for Water (the “Red Book";'];

* “Health Advisories” and “Water Quality Advisories” published by the U.S. EPA,
Office of Drinking Water and Office of Water Regulations and Standards which
include short an 1on§ term health advisories and 1-in-a-million incremental
cancer risk estimates for carcinogens;

* Drinking Water and Health volumes 1, 3, 4, 5, 6, and 7 published by the National
Academy of Sciences which include Suggested No-Adverse-Response Levels or
SN ARLSs [values are presented for some carcinogens which do not include
consideration of the cancer risk posed by those chemicals] and 1-in-a-million
incremental cancer risk estimates;

* “Estimated Permissible Ambient Goals” published by EPA in 1977 as informal
criteria;

Note: These are estimated from occupational exposure to airborne pollutants and
are, therlefglre, not very reliable. They should only be used if no other criteria
are available.

Human Welfare

* Secondary MCLs (Drinking Water Standards) in Title 22 of CCR, Division 4,
Chapter 15, “Domestic Water Quality and Monitoring” which have been adopted

‘tc)y HS, often from the National Secondary Drinking Water Regulations, for use in
alifornia;

e State “Action Levels” published by the Sanitary Engineering Branch of DHS which
contain taste and odor thresholds for some chemicals;

¢ Ambient Water Quality Criteria volumes published by EPA in 1980 for the priority
pollutants which contain taste and odor-based criteria for some chemicals;

Aquatic Life and Wildlife

* Quality Criteria for Water, 1986 (the “Gold Book”) and the Ambient Water Quality
Criteria volumes for the priority Yollutants (1980) published by EPA with updates
for some chemicals published in 1985;
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Note: 4-day average, 24-hour average, or chronic criteria should be used as water
7ualrty goals whenever available to protect the surface water resource for the
ong term.

* “Water Quality Advisories” published by the U.S. EPA, Office of Water Regulations
and Standards;

* Quality Criteria for Water (the “Red Book”) published by EPA in 1976;
* Water Quality Criteria, 1972 (the “Blue Book”) published by EPA in 1973;

* The Department of Fish and Game and staff of our Standards, Policies and Special
Studies unit may also supply criteria for fish and wildlife protection;

Agricultural Use

* Water Quality for Agriculture published by the Food and Agriculture Organization
of the United Nations in 1985;

Other Uses

* Water Quality Criteria written by McKee and Wolf and published by the State
Water Resources Control Board in 1963 which contains criteria for human health
and welfare, aquatic life, agricultural use, industrial use, and various other uses.

To protect the maximum number of beneficial uses, the most restrictive (lowest),
applicable, and justifiable water quality criteria should be selected. Due to the rapidly
anging data base on the health and environmental effects of chemicals, caution
should be observed in selecting among the various water quality criteria to be sure
that the most recent information is utilized. The original literature should be
consulted whenever possible to determine the applicability and limitations of the
criteria being selected. Other government agencies, such as the California Department
of Health Services, the California Department of Fish and Game, and the U.S.
Er}vironmental Protection Agency may be consulted for up-to-the-minute
information.

It is common practice to rely on Primary MCLs as “enforceable water quality
standards” for human health. However, care should be taken in the application of
Primary MCLs to the protection of sources of drinking water. A common example of
incorrect application is the use of the total trihalomethane (TTHM) MCL for the
protection of ground water from chloroform. Chloroform is one of the four
chemicals covered by the term “trihalomethanes”. The TTHM standard of 100 pg/l is
18 to 526 times higher than the 1-in-a-million incremental cancer risk estimates for
chloroform. EPA has stated that the MCL for TTHMSs was based mainly on technology
and economics. Therefore, this standard does not clearl¥ Brotect the beneficial use for
domestic supply of waters of the State. The MCL for s was derived, for
application to drinking water as it is delivered to consumers after disinfection by
orination, by balancing the benefit provided by the chlorination process
(elimination of pathogens in drinking water) with the health threat posed by the
trihalomethane fy-products of this process. In the case of contaminated ground
water this type of cost/benefit balancing is not germane, and so the MCL does not
apply to the protection of the ambient quality of domestic water supply sources.
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The 1-in-a-million cancer risk estimates of 0.19 to 5.6 p%)/el should be used as the
measure of potential impairment by chloroform of the beneficial use of ground water
for domestic supply. Staff of EPA, Region 9 has stated that the application of the
1-in-a-million cancer risk estimate, instead of the TTHM MCL, as a water quality goal
for chloroform in ground water appears to be consistent with the federal Clean Water
Act and the Safe Drinking Water Act and that the TTHM standard is not appropriate
for protection of ambient water quality.

In fact, virtually all primary MCLs are derived by balancing the technologic and
economic concerns that are directly related to the use of water for domestic supply
with the health effects information developed under the MCL Goal })rocess. us
primary MCLs are not necessarily reliable indicators of protection of beneficial uses of
ambient waters and should not necessarily be relied upon as water quality goals in
these situations. There are other instances where water quality criteria more stringent
than MCLs are applied to protect the beneficial uses of a water resource. For example,
it is common practice to require compliance with aquatic life criteria for heavy metal
contaminants in surface waters that are often much lower than MCLs for the same
contaminants.

Once it has been decided that some degradation in water quality will be permitted (i.e.,
background water quality is not used tor water quality goals), other factors ma{lr uire
water quality goals to be set below water quality standards and criteria. Care should be
taken to consider other dischargers in the area and the contribution to the degradation
of water quality that each imposes. If one discharger is permitted through the disFosal
of his waste to degrade the water resource to just below the point where beneficia

uses are impaired, then no additional capacity exists for further degradation by other
discharges of waste. In addition, the knowledge of the health and environmental
effects of chemicals or combinations of chemicals is constantly evolving. What is
considered to be safe at or below 10 ig/1 today may be found to be harmful at 1 ug/1
tomorrow.

A Note About Water Quality Standards

Water Quality Standards are a unique application of water quality criteria and are
defined in the regulations which implement the 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 CFR 130.2(¢) and 131.3(1)
In California, the Basin Plans and other water quality control plans, such as the Ocean

Plan and the Delta Plan, contain the State’s Water Quality Standards because these
plans set forth beneficial uses and water quality objectives.
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United States
Environmental Protection

Agency

Offica of Water
WH-550A

EPA 811-F-92-001
May 1892

3 EPA Phase V Rule

Table 1.

10Cs
Antimony
Beryllium
Cyanide
Nickel
Sulfars
Thallium

VOCs
Dichloromethane
1.2,4-Trichlorobenzene
1.1,2-Trichloroethane

Pesticides
Dalapon

Dinoseb

Diquat

Endothall

Endrin
Glyphosate
Oxamyl (Vydate)
Picloram
Simazine

Qther Organic Contaminants

MCLGs AND MCLs FOR INORGANIC
AND ORGANIC CONTAMINANTS

" Benzo(a)pyrene
Di(2-ethylhexyl)adipate
Di(2-ethylhexyl)phthajate
Hexachlorobenzene
Hexachlorocyclopentadicne
2.3,7.8-TCDD (Dioxin)
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The Safe Drinking Water Act (SDWA) amendments passed by Congress in 1986 require
EPA to set drinking water standards for 83 contaminants listed in the Act, and an
additional 25 contaminants every three years. To date, the Agency has promuigated
National Primary Drinking Water Standards for eight volatile organic chemicals (VOCs).
fluoride, coliform and other microbiological contaminants, 38 synthetic organic chemicals
(S0OCs) and inorganic chemicals (10Cs), and lead and copper. Regulations for Phase V.,
radionuclides (proposed Juty 1991), and a revised standard for armsenic (expected
November 1992) count toward completion of the required 83.

The Phase V Rule sets drinking water standards for 23 contaminants that may be found
in drinking water. The regulation inciudes Maximum Contaminant Levels (MCLs),
Maximum Contaminant Level Goaols (MCLGS), requirements for monitoring, reporting.
public notification, and Best Available Technologies (BATs) for water treatment. in
general, a low occurence of these contaminants is expected in drinking water, and it
is estimated that 256 systems will exceed an MCL, with most systems exceeding the MCL
for antimony. Cost estimatesinclude a monitoring cost of $6 million, state implementation
cost of $10 milion, and annual tregtment cost of S31 miliion, for a total of $46 million.
These regulations become effective 18 months after the promuigation date.

DRINKING WATER STANDARDS

Maximum Contaminant Levels (MCLs): Public Water Systems are
required to make sure that the water they supply does not
exceed the MCL for eaoch Phase V chemical. These are
enforceable standards which are considered feasible and safe.
0.006 0.006
0.004 0.004 Maximum Contaminant Levels Goals (MCLGs): For each
0.2 02 ' c
01 01 chemical, EPA hos set a non-enforceable health goal which
deferred | deferred water systems should try to achieve. Water containing @
0.0005 0.002 chemical in an amount equal to or below its MCLG is not
expected to cause any heaith problems, even over a lifetime of
drinking this water. Final MCLs and MCLGs for Phase V chemicals
zero 0.005 are listed in Table 1.
0.07 0.07
0.003 0.005 APPLICABILITY OF MCLs
02 02 MCLs established under the Safe Drinking Water Act are Federally
0.007 0.007 enforceable standards for finished water provided by Public
0.02 0.02 Water Supply Systems. In addition, these standards are often used
0.1 0.1 as reference points for the protection and remediation of water
0.002 0.002 resources under several EPA programs as well as programs
0.7 0.7 implemented by other federal agencies and states.
0.2 0.2
0.5 0.5 MONITORING REQUIREMENTS
0.004 0.004
Phase V makes use of the standard monitoring framework, which
2810 0.0002 will reduce the complexity of the monitoring requirements,
04 04 coordinate the requirements among various regulations. and
zero 0.006 synchronze the monitoring schedules, by establishing "three year”
2e10 0.001 monitoring perods for drinking water cocntaminants.
0.05 0.05
ze10 3x10*
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A previous drinking water regulation (Phase I, January, 1991) required that certain
public water supplies monitor for specified unreguilated contaminants by December
1995, including a number of Phase V contaminants. The final Phase V rule takes
advantage of this requirement and uses the 1993-1995 Initial monitoring date for ali
contaminants for water systems with 150 or more service connections. Smaller systems
are required to monitor during the 1996-1998 monitoring period. States determine when,
within the 3-year monitoring period, each water system s to monitor. Monitoring
requirements are given below In Table 2. .

ALK W0 Aoy R

1 Sample per 3 Yr Annual Sample Baysiison
4 Inorganic >MCL Analytical
Results of
1 SampleS Years After 3 Samples <MCL 3 Rounds
1 Sample 3y Annual Sample YES
pepec o >MCL Based on
Cyanide -
vulnerability
1 Sample/S Years After 3 Samples <MCL assessment
Quarterly/yr; Annual After YES
One Year of No Detect; 20.0005 mg/l Based on
3 Volatile Organics Every 3 Years After 3 Rounds vulnerability
assessrnent
15 4 Quarterly Samples Every 3 yrs; After 1 Detection YES
Pesticides/ Round of No Detect: Systemns >3.300 Reduce to (as specified Based on
Synthetic Organics 2 Samples/Yr Every 3 Yrs, Systems <3,300 in the rule) vulnerability
reduce 1o 1 sample Every 3 Yrs assessment

' The compliance monitoring requirements apply to community water systems and non-fransient non-community

water systems.

! Two types of waivers are available: waivers by rule and vulnerability waivers. Waivers by rule are based on
prior monitoring results. They reduce but do not eliminate monitoring. Vuinerability waivers eliminate

monitoring but must be reffewed, usually every three years.

RELATED FEDERAL WATER QUALITY PROGRAMS

Many of the contaminants regulated under the SDWA are subject to reguiation under
other Federal environmental statutes. For example, MCLs established under the SDWA
are often used as hurman health criteria established under the Clean Water Act.
Pesticides (including 9 Phase V contaminants) are reguiated under the Federal
Insecticide, Fungicide, and Rodenticide Act. In addition, voluntary programs have been
established by the U.S. Department of Agricuiture and other Federal agencies (in
cooperation with EPA) to reduce risks of contamingation of surfface water and ground
vgo’rer from pesticides and other substances.

FOR MORE INFORMATION

Call the Safe Drinking Water Hotline of: 1-800-426-4791




MEMORANDUM
CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD ¢ CENTRAL VALLEY REGION

3443 Routier Road, Suite A Phone: (916) 361-5600
Sacramento, California 95827-3098 CALNET (ATSS): 8-495-5600
T0: Technical Staff FROM: Jon B. Marshack
Fresno, Redding, Senior Environmental Specialist
and Sacramento Offices Environmental/Technical Support

and Interested Persons

/
DATE: 18 September 1991 sacnmuns% 7?%.44{
s

SUBJECT: SEPTEMBER 1991 EDITION OF “WATER QUALITY GOALS”

This is the latest edition of the staff report A Compilation of Water Quality Goals. Tt
supersedes the February 1991 edition. The February 1991 edition and all earlier editions
should be discarded, as they contain outdated information. The new edition contains
information assumed to be current as of 18 September 1991.

Significant changes have been incorporated into this edition of Water Quality Goals.
Numerical water quality objectives from State Board’s Inland Surface Waters Plan and
Enclosed Bays & Estuaries Plan have been added. Revisions include newly promulgated
drinking water MCLs and MCL Goals from the U. S. EPA, and new and revised health
advisories and cancer risk estimates also from U. S. EPA. The Footnotes and References
sections have been updated accordingly, and the remainder of the tables have been
reformatted to accommodate the new information. Future changes to the contents of this
report, which do not necessitate extensive reformatting, will be accomplished through the
distribution of individual updated pages.

I strongly urge all users of the manual to read the narrative “Selecting Water Quality
Goals”, found at the beginning of the report, carefully before attempting to select
criteria from the tables. An example of water quality goal selection is included in this
narrative.

Copies of the September 1991 edition of Water Quality Goals are available to those outside
of the Regional Board. Public agencies may receive copies free of charge, with the
allowable number of copies per agency based on current supply. Private entities may
receive the report for a cost of $10.00 per copy. Requests should be addressed to
Jeannette Miller in the Sacramento Office, and should be prepaid if applicable (with the
check made payable to the Regional Water Quality Control Board).

If you have questions regarding the Water Quality Goals staff report or this memorandum,
please feel free to contact me at (916) 361-5724 or CALNET (ATSS) 8/495-5724.

Bt



September 1991 Water Quality Goals -2- 18 September 1991

cc: Regional Board Assistant Executive Officers
David Cohen, SWRCB, Division of Water Quality
Jerry Johns, SWRCB, Division of Water Rights
Gerald Bowes, SWRCB, Division of Water Quality
Syed Ali, SWRCB, Division of Water Quality
Nancy Richard, SWRCB, Division of Water Quality
James Cornelius, SWRCB, Division of Clean Water Programs
Charlene Herbst, SWRCB, Division of Clean Water Programs
Bud Eagle, SWRCB, Division of Clean Water Programs
Lisa Babcock, SWRCB, Division of Clean Water Programs



UsiNG THis MANUAL

This manual is divided into six sections:

Q  Selecting Water Quality Goals
Q Cross Reference
QO  Water Quality Goals — Inorganic Constituents
Q Water Quality Goals — Organic Constituents
&  Footnotes

References

Selecting Water Quality Goals describes the process
by which numerical values for water quality
parameters and constituents may be selected to
protect beneficial uses of the ground and surface
waters of California. To be able to correctly use
this manual, the author strongly recommends that
this section be carefully reviewed.

The Cross Reference provides a list of the chemical
constituents and parameters for which numerical
limits are contained in the Water Quality Goals
sections. Many chemical constituents are
commonly referred to by more than one name.
To find water quality goals listings for a particular
constituent, first find its name in the Cross
Reference section to determine the name for the
constituent that is used in the remainder of this
manual.

The next two sections contain numerical water
quality goals for Organic Constituents (those

chemicals whose chemistry is dominated by the
chemistry of the carbon atom) and Inorganic
Constituents (all other chemicals and parameters).
These two sections are each divided into four
subsections, which provide numerical values
protective of:

0 Human Health and Welfare —
Inorganics page 1
Organics pages 1 through 5

Q Agricultural Use, Health & Welfare, and
Freshwater Aquatic Life —
Inorganics pages 2, 5, and 7 through 14
Organics pages 6 through 10

0 Health & Aquatic Life — Inland Surface
Waters and Enclosed Bays & Estuaries —
Inorganics pages 3
Organics pages 11 through 15

Q Marine Resources —
Inorganics pages 4 and 6
Organics pages 16 through 20

Many listings in these sections are followed by
footnotes in parentheses. Footnotes are found on
the second to the last page of the manual.

References for the numerical water quality goals are
provided on the last page of the manual, divided
by topics which correspond to column headings in
the Water Quality Goals tables.




SELECTING WATER QUALITY GOALS

Improper waste management practices and sites at
which pollutants have been inadvertently released
pose significant threats to the quality of
California’s usable ground and surface water
resources. The purpose of this paper is to outline
California’s system for assessment of pollutant
impacts and potential impacts from waste
management activities and other anthropogenic
sources.

CALIFORNIA'S WATER QUALITY
CoNTROL SYSTEM

California’s present system of water quality
control was established in 1969, with the adoption,
by the legislature, of the Porter-Cologne 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
adoption of certain Water Quality Control Plans,
which establish water quality standards for partic-
ular bodies of water, comprised of the beneficial
uses of these waters and water quality objectives
designed to protect those uses. Implementation
programs needed to achieve and /or maintain the
water quality objectives are also addressed in
these plans. Existing Water Quality Control Plans
adopted by the State Board include:

The Inland Surface Waters Plan
The Enclosed Bays and Estuaries Plan
The Ocean Plan

o 0 o o

The Thermal Plan (temperature control in
coastal and interstate waters and enclosed
bays and estuaries)

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

U  The Lake Tahoe Basin Water Quality Plan

The State Board also adopts regulations and poli-
cies to protect water quality from discharges of
waste to water or to land where water quality
could be affected.

The Porter-Cologne Act separates the State of
California along major drainage divides into nine
Water Quality Control Regions (see the map on
the inside back cover of this report). 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 specific region or part thereof.
As with State Board’s Water Quality Control Plans,
implementation programs are also included in the
Basin Plans. Through the issuance of waste
discharge permits and water quality monitoring
requirements, the Regional Boards implement
state and regional Water Quality Control Plans,
policies, and regulations. The State and Regional
Water Boards also administer most of the federal
clean water laws in California.

The State and Regional Boards’ water quality
control programs are geared toward the preven-
tion 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” means
“anything which: (1) is injurious to health, or is
indecent or offensive to the senses, or an obstruc-
tion 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 commu-
nity or neighborhood, or any considerable number
of persons, although the extent of the annoyance
or damage inflicted upon individuals may be
unequal, and (3) occurs during or as the result of
the treatment or disposal of wastes.”

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 antideg-
radation policy for the protection of water quality.
Under this policy, whenever the existing quality of
water is better than that needed to protect all
existing and probable future beneficial uses of the
water, such existing high quality shall be main-
tained until or unless it has been demonstrated to
the state that any change in water quality (1) will
be consistent with the maximum benefit to the
people of the state and (2) will not unreasonably
affect present and probable future beneficial uses
of such water. Therefore, unless these conditions
are met, background water quality—the concen-
trations of substances in natural waters which are
unaffected by waste management practices or
contamination incidents—are appropriate water
quality goals to be maintained.

If it is determined that some water quality
degradation is in the best interest of the people of
California, some increase in pollutant concentra-
tions above background levels may be appro-
priate. However, in no case may such increases
cause adverse impacts to existing or probable
future beneficial uses of waters of the state.

WATER QuALITY GOALS

To determine whether a particular waste manage-
ment activity or release of chemical constituents
has caused or has the potential to cause pollution,
staff of the Regional Water Quality Control Boards

often determine applicable water quality goals for
the poliutants involved. “Water quality goals” are
numerical poliutant concentrations, above which
pollutants are considered to have adversely
impacted the quality of waters of the state. Water
quality goals are not necessarily “water quality
standards”, which are defined specifically in
federal regulations (see below) and which are
subject to the administrative rule-making process.
Rather, water quality goals also include drinking
water standards, water quality criteria, advisories,
and other scientific numerical values which
represent concentrations of chemicals that can
limit certain uses of water. In effect, these water
quality goals are used to implement the narrative
water quality objectives contained in the state and
regional Water Quality Control Plans. It is from
among these water quality goals (including the
applicable numerical water quality objectives) that
a single goal for a pollutant is selected which is
most protective of all of the beneficial use(s) of the
water being impacted or threatened. As men-
tioned above, background concentrations—levels
of water quality parameters which are out of the
influence of waste management activities or other
anthropogenic sources—are often chosen as water
quality goals. Even in cases where background
levels are not used, water quality goals are selec-
ted so as to protect beneficial uses. The process of
selecting water quality goals is shown in the figure
at the top of the next page.

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 CFR 130.2(c) and 131.3(1)

Selecting Water Quality Goals
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SELECTING WATER QUALITY GOALS

C

from the applicable

Obtain information
on the site.

Obtain information on the
waste to be discharged,

Water Quality Standards
Water Quality Control Plans

What bodies of water may be
(or have been) affected ?

T

»

What are the beneficial uses
of those bodies of water ?

Obtain information on
the site contaminants.

( )

L

(,j

v

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

v

What numerical water quality limits
will implement all applicable
water quality objectives ?

2

Choose the most limiting
of those water quality limits.

(" Water Quality Goal )

In California, the Water Quality Control Plans
contain 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. 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 water and to
surface waters.

Beneficial Uses
The first step in selecting water quality goals

involves the identification of the bodies of water
which have been or have the potential to be

affected by the particular waste management
activity or pollutant release and the present and
probable future beneficial uses of these waters.
The State and Regional Board Water Quality
Control Plans list these beneficial uses of
California’s waters. For example, the Central
Valley Region’s Water Quality Control Plan for the
Sacramento River, Sacramento-San Joaquin Delta and
San Joaquin River Basins lists the following bene-
ficial uses of ground and/or surface waters:

Q Municipal and Domestic Supply

Q Agricultural Supply

Q Industrial Supply

(both Service Supply and Process Supply)
Ground Water Recharge

Freshwater Replenishment

Selecting Water Quality Goals
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Navigation
Hydroelectric Power Generation

Recreation
(both Water Contact and Non-Water Contact)

Freshwater Habitat
(both Warm Water and Cold Water)

Wildlife Habitat
Preservation of Rare and Endangered Species
Fish Migration

o O 0 D

Fish Spawning

The Water Quality Control Plans specify which
beneficial uses apply to each body of water within
the state. Also relevant are policies of the State
and Regional Boards. For example, in 1988, the
State Water Board adopted Resolution 88-63, the
“Sources of Drinking Water” policy. This policy
specifies that, except under specifically defined
circumstances, ground and surface waters of the
state are either existing or potential sources of
municipal and domestic supply. Those circum-
stances include waters with existing high total
dissolved solids concentrations (greater than 3000
mg/1), low sustainable yield (less than 200 gallons
per day for a single well), waters within agricul-
tural drains, and geothermal waters.

Water Quality Objectives

Once the beneficial uses of the relevant water
bodies have been determined, the next step in
selecting water quality goals is the determination
of applicable water quality objectives. The Porter-
Cologne Act defines “water quality objectives” as
“the limits or levels of water quality constituents
or characteristics which are established for the
reasonable protection of beneficial uses of water or
the prevention of nuisance within a specific area.”
Water quality objectives designed to protect
beneficial uses and prevent nuisance are found in
the Water Quality Control Plans of the State and
Regional Boards. As with beneficial uses, water
quality objectives are stated either for specific

bodies of water, such as the Sacramento River
between certain points, or for surface waters or
ground waters throughout a basin or region.
Water quality objectives come in two forms,
numerical limits and narrative limits. Where
numerical limits are listed in the Water Quality
Control Plans, these values become the water
quality goals for the specified constituent(s) or
parameter(s) in the specified body of water. How-
ever in many cases, water quality objectives are
stated in narrative form. Examples of narrative
objectives, taken from the Central Valley Region’s
Water Quality Control Plan for the Sacramento River,
Sacramento-San Joaquin Delta and San Joaquin River
Basins are:

Q@ Chemical Constituents —

“Ground waters shall not contain chemical
constituents in concentrations that adversely
affect beneficial uses.

“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
specified in California Code of Regulations,
Title 22, Division 4, Chapter 15.

“Ground waters designated for use as agricul-
tural supply (AGR) shall not contain concen-
trations of chemical constituents in amounts
that ad versely affect such beneficial use.”

Tastes and Odors —

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

Toxicity —

“All [inland surface] waters shall be
maintained free of toxic substances in
concentrations that produce detrimental
physiological responses in human, plant,
animal, or aquatic life.”

Selecting Water Quality Goals
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The Central Valley Regional Water Quality
Control Board’s Basin Plans also contain water
quality objectives for the following constituents
and parameters:

Bacteria
Biostimulatory Substances
Color

Dissolved Oxygen
Floating Material
Metals

Oil and Grease
Pesticides

pH

Radioactivity
Salinity

Sediment

Settleable Material
Suspended Material

Temperature

Cc U 000 U UL 00 o0 o

Turbidity

Some are expressed as numerical objectives, while
others are in narrative form.

Types of Numerical Water Quality Goals

Where numerical water quality objectives for a
pollutant of interest do not exist in the applicable
Water Quality Control Plan(s) and objectives are
stated in narrative form, numerical water quality
goals from other sources are used to implement
the narrative objectives. The literature contains
many useful water quality values which are
designed to protect specific beneficial uses of
water, which can be used as water quality goals.
The following is a summary of the available types
of water quality goals.

Q Maximum Contaminant Levels (MCLs) —

MClLs are part of the drinking water standards
adopted both by the California Department of
Health Services (DHS) in Title 22 of the Cali-
fornia Code of Regulations (CCR), Division 4,
Chapter 15, “Domestic Water Quality and
Monitoring” and by the U. S. Environmental
Protection Agency (U. S. EPA) under the Safe
Drinking Water Act. Many of DHS's values
are taken directly from the National Interim
Primary Drinking Water Regulations adopted
by U. S. EPA, while others are more stringent.
MCLs are enforceable by DHS on water
suppliers. Primary MCLs are derived from
health based criteria (by U. S. EPA from MCL
Goals; DHS uses 10 (one-in-a-million) incre-
mental cancer risk levels for carcinogens and
threshold toxicity levels for non-carcinogens)
in conjunction with technologic and economic
factors relating to the feasibility of achieving
and monitoring for these concentrations in
water supply systems. It should be noted that
the balancing of health effects with techno-
logic and economic considerations used in
MCL derivation may not be applicable to the
protection of a water resource, as will be
discussed later in this paper.

Secondary MCLs are derived from human
welfare considerations (usually taste and
odor) in the same manner as Primary MCLs.

Maximum Contaminant Level Goals (MCL
Goals) —

MCL Goals are promulgated by U. S. EPA
under the National Primary Drinking Water
Regulations as the first step in establishing
MCLs. MCL Goals are purely health-based
values, and are set at “zero” for known and
probable human carcinogens.

State “Action Levels” —

Action levels are published by DHS’s Office of
Drinking Water and are based mainly on
health affects. The 10* incremental cancer risk
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level is used for carcinogens. Organoleptic
(taste and odor based) values are also
included for some chemicals. Action levels
are advisory to water suppliers. If exceeded,
the supplier is urged to correct the problem or
find an alternative raw water source.

Proposition 65 Lawful Levels —

Proposition 65 criteria are established by the
California Environmental Protection Agency
(Cal-EPA), Office of Environmental Health
Hazard Assessment (OEHHA) under the
California Safe Drinking Water and Toxic
Enforcement Act of 1986 for known human
carcinogens and reproductive toxins. They
are found in Title 22 of CCR, Division 2,
Chapter 3. No-Significant-Risk Levels
(NSRLs) are set at the 10”° {(one-in-100,000)
incremental cancer risk level for carcinogens.
1/1000 of the No Observable Effect Level
(NOEL) is used for reproductive toxicants.
Prop. 65 criteria are established in the form of
a dose in micrograms per day of exposure
(ug/d), These values are converted into
“Lawful Levels” in water by DHS by
assuming 2 liters per day water consumption
and 100 percent exposure to the chemical from
drinking water, as recommended in draft DHS
report Evaluation of Analytical Methods in Water
for the Chemicals Listed Under the California Safe
Drinking Water and Toxic Enforcement Act of
1986 (Proposition 65).

National Ambient Water Quality Criteria —

These criteria are published by U. S. EPA
under the Clean Water Act to protect human
health and welfare and freshwater and marine
aquatic life. No-Adverse-Effect Levels are
presented for non-carcinogens. Incremental
cancer risk estimates for carcinogens are given
at the 10, 10%, and 107 (one-in-ten-million)
risk levels. Organoleptic levels are provided
for some chemicals. Freshwater and saltwater
aquatic life criteria and toxicity information
are included. These criteria are found in:

1) Quality Criteria for Water, 1986 —
the “Gold Book”;

2) the Ambient Water Quality Criteria volumes
(1980, 1984, 1986, 1987, and 1989);

3) Quality Criteria for Water (1976) —
the “Red Book”; and

4) Water Quality Criteria, 1972 —
the “Blue Book”.

Health Advisories and Water Quality
Advisories —

These advisories are published by U. S. EPA’s
Office of Drinking Water and Office of Water
Regulations and Standards, respectively.
Short term (10 days or less), long term (7 years
or less), and lifetime exposure health advi-
sories for non-carcinogens and suspected
human carcinogens are included where data
sufficient for derivation of the advisories exist.
Incremental cancer risk estimates for known
and probable human carcinogens are also
included. Some Water Quality Advisories
also contain aquatic life criteria.

Suggested No-Adverse-Response Levels
(SNARLs) —

These human health-related criteria are pub-
lished by the National Academy of Sciences in
Drinking Water and Health, Volumes 1, 3,4, 5, 6,
and 7. SNARL values do not include a consid-
eration of cancer risk. Incremental cancer risk
estimates are also presented separately for
carcinogens.

Estimated Permissible Ambient Goals —

Published by U. S. EPA in 1977 in Multimedia
Environmental Goals for Environmental
Assessment, these criteria are estimated from
occupational exposure to airborne pollutants
and, as such, are not very reliable as water
quality goals. Therefore, they should only be
used if no other criteria are available.
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Other sources of water quality goals include:

Q  Water Quality for Agriculture published by the
Food and Agriculture Organization of the
United Nations in 1985, contains criteria
protective of agricultural uses of water.

Q  Water Quality Criteria, written by McKee and
Wolf and published by the State Water
Resources Control Board in 1963 and 1978,
contains criteria for human health and
welfare, aquatic life, agricultural use,
industrial use, and various other beneficial
uses. This document is currently available
from the National Technical Information
Service (NTIS) as Publication No. PB 8218824.

Q The California Department of Fish and Game
can also supply criteria for fish and wildlife
protection.

Many of these numerical water quality goals and
numerical water quality objectives from the State
Water Board'’s state-wide Water Quality Control
Plans have been summarized in the tables which
make up the remainder of this booklet.

Selecting Between Available
Water Quality Goals

To protect the maximum number of beneficial
uses, the most restrictive (lowest), applicable, and
justifiable water quality values should be selected
as the water quality goal for a particular site 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 water quality values to be sure
that the most recent information is utilized. The
original literature should be consulted whenever
possible to determine the applicability and
limitations of the values being selected. Other
government agencies, such as the California
Department of Health Services, the California
Department of Fish and Game, and the U. S.
Environmental Protection Agency may be

consulted for up-to-the-minute information.

It is common practice to rely on Primary MCLs as
“enforceable standards” for human health.
However, MCLs are intended to apply to water
within a drinking water distribution system and
care should be taken in the application of Primary
MCLs to the protection of sources of drinking
water. A common example of incorrect applica-
tion is the use of the total trihalomethane (TTHM)
MCL for the protection of ground water from
chloroform. Chloroform is one of the four
chemicals covered by the term “trihalomethanes”.
These probable human carcinogens are formed in
drinking water by the action of chlorine, used for
disinfection, on organic matter present in the raw
source water. The TTHM Primary MCL of 100
ug/1is 18 to 526 times higher than the published
1-in-a-million incremental cancer risk estimates for
chloroform. U. S. EPA has stated that the MCL for
TTHMs was based mainly on technologic and
economic considerations. Therefore, this drinking
water standard does not clearly protect the
beneficial use for municipal and domestic supply
of waters of the state. The MCL for TTHMs was
derived by balancing the benefit provided by the
chlorination process (elimination of pathogens in
drinking water) with the health threat posed by
the trihalomethane by-products of this process. In
the case of ground water protection, this type of
cost/benefit balancing (accepting some chloro-
form and other THMs in order to eliminate
pathogens) is not germane, and so the MCL is not
sufficiently protective of the ambient quality of
domestic water supply sources.

The published 1-in-a-million incremental cancer
risk estimates (ranging from 0.19 to 6 ug/1) are a
more accurate measure of potential impairment by
chloroform of the beneficial use of ground water
for domestic supply. Staff of U.S. EPA, Region 9
(San Francisco) has stated that the application of a
1-in-a-million cancer risk estimate, instead of the
TTHM Primary MCL, as a water quality goal for
chloroform in ground water appears to be
consistent with the federal Clean Water Act and
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the Safe Drinking Water Act and that the TTHM
drinking water standard is not appropriate for
protection of ambient water quality.

In fact, virtually all Primary MCLs are derived by
balancing the technologic and economic concerns
that are directly related to the use of water for
domestic supply with the health effects informa-
tion developed under the MCL Goal process.
Thus, Primary MCLs are not necessarily reliable
indicators of protection of beneficial uses of
ambient waters and should not necessarily be
relied upon as appropriate water quality goals in
these situations. There are additional instances
where water quality criteria more stringent than
MCLs are applied to protect the beneficial uses of
a water resource. For example, it is common
practice for the Regional Water Quality Control
Boards to require compliance with aquatic life
criteria for heavy metal contaminants in surface
waters that are often much lower than MCLs for
the same contaminants.

Other factors may require water quality goals to
be set below relevant water quality objectives and
criteria. Care should be taken to consider other
waste dischargers in the area and the contribution
to the degradation of water quality that each
imposes. If one discharger is permitted, through
the disposal of his waste, to degrade the water
resource to just below the level where beneficial
uses are impaired, then no additional capacity
exists for further degradation by other discharges
of waste. In addition, the knowledge of the health
and environmental effects of chemicals or combi-
nations of chemicals is constantly evolving. What
is considered to be safe at or below 10 ug/1 today
may be found to be harmful at 1 pg/1 tomorrow.

An Example of Water Quality Goal Selection

Suppose you are investigating a site where a fuel
tank has leaked a petroleum product into the
surrounding soils. Ground water sampling results
indicate that benzene, ethylbenzene , toluene, and
xylene have entered ground water. You wish to

know whether the levels detected 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 desig-
nated beneficial uses of the ground water are
municipal and domestic supply. No numerical
water quality objectives are listed in the Basin Plan
for benzene, toluene, xylene, or ethylbenzene.
However, there are three narrative objectives
which appear to be applicable:

“Ground waters shall not contain chemical
constituents in concentrations that adversely
affect beneficial uses.

“Ground waters designated for use as domestic
or municipal supply (MUN) shall not contain
concentrations of chemnical constituents in
excess of the maximum contaminant levels
specified in California Code of Regulations,
Title 22, Division 4, Chapter 15.

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

Together, these beneficial uses and water quality
objectives constitute “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
goals from the values in the tables of this manual
to help you interpret these narrative objectives.
Upon examination of the Cross Reference section,
you discover that listings for the constituents of
concern are found in the Organic Constituents
section of this manual.

The second objective from the Basin Plan, stated
above, references numerical maximum contami-
nant levels (MCLs). These drinking water
standards may be found on pages 1 through 5 of
the Organic Constituents section in the first and
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second columns. The applicable MCLs are:

benzene 1 g/l
ethylbenzene 680 pg/l
xylene(s) 1750 g/l

No California MCLs currently exist for toluene.

The third water quality objective stated above
means that these waters shall not contain
chemicals which impart objectionable tastes or
odors. The charts on pages 1 through 5 of the
Organic Constituents section contain three types
of listings in which taste- and odor-based levels
are found:

QO California and federal Secondary MCLs
3 California State Action Levels, Taste & Odor

Q EPA National Ambient Water Quality Criteria
based on Taste & Odor or Welfare

The following proposed Secondary MCLs are
listed for the chemicals of concern:

ethylbenzene 30 g/l
toluene 40 g/l
xylene(s) 20 g/l

No listings are found for benzene in these
columns.

The first applicable water quality objective stated
above says that chemical constituents shall not
impair beneficial uses. Since the beneficial uses
designated in the Basin Plan relate to consumption
and/or use of water by humans, health- and
welfare-related values would apply. All of the
columns on pages 1 through 5 of the Organic
Constituents section contain numerical limits
relating to human health and welfare. (Additional
health and welfare related water quality goals
appear on pages 6 through 20 of this section.
These goals are specific to the types of waters
indicated.)

Other than the values cited above, applicable
listed values for benzene include a 10-day
exposure health advisory, a Proposition 65

| criterion, and 10% cancer risk estimates. 10-day

advisories are not protective of human health in
the long term, and are, therefore, not applicable to
protecting a ground water resource. The current
Prop. 65 criterion for benzene is 3.5 ug/l. The
cancer risk estimates are 0.66 and 1 pg/1. The
most limiting value for benzene appears to be the
lower cancer risk estimate. However, since this
estimate forms the basis of the Primary MCL and
is within the limits of analytical precision at this
concentration, the Primary MCL of 1 ug/lis
chosen as the water quality goal for benzene.
Additionally significant is the fact that the Depart-
ment of Health Services’ Office of Drinking Water
also supports the use of this value in protection of
drinking water supplies.

For ethylbenzene, other relevant human health
and welfare related values from the tables include
a federal MCL and MCL Goal of 700 pug/I1, an EPA
health advisory of 700 pg/1, and an EPA National
Ambient Water Quality Criterion of 1400 ug/1. In
review, the most limiting applicable water quality
goal for ethylbenzene appears to be the proposed
Secondary MCL of 30 ug/1, discussed above.

Similarly, a review of other relevant values from
pages 5 and 10 of the Organic Constituents section
of this manual shows that all listed values for
toluene and xylene are higher (less protective)
than the proposed Secondary MCLs discussed
above. Therefore, the most limiting and relevant
water quality goals for toluene and xylene appear
to be the Secondary MCLs of 40 ug/1 and 20 pg/I1,
respectively.

In summary, the water quality goals chosen to be
applicable to the protection of all beneficial uses of
ground water at the site being studied are:

benzene 1 pg/l Calif. Primary MCL

ethylbenzene 30 pg/l prop. Secondary MCL
toluene 40 pg/l prop. Secondary MCL
xylene 20 ug/1  prop. Secondary MCL
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The reader is cautioned that these values would policy would indicate that background levels of
only apply to ground water at the hypothetical site | these chemicals in ground water (zero for most
being investigated. Other sites may have different | sites) would be applicable water quality goals if

beneficial uses and/or water quality objectives, some degradation in water quality is not consis-
which could alter the assessment of relevant water tent with findings made under the language of
quality goals for these chemicals. In addition, that policy, as discussed above.

strict application of California’s antidegradation

B
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CROSS REFERENCE OF CHEMICAL NAMES

CONSTITUENT T CATEGORY ]| SEE LISTING(S) UNDER:
AAtrex Organic Atrazine
‘Acenaphthene Organic Acenaphthene
Acenaphthylens Organic Acenaphthylens
‘Acstaidehyde Orgamc Acetajgenyde
‘Acdluorden Organic Acfluorfen
‘Acrolein Organic Acrolein
Acrytamice QOrganic Acrytamide
‘Acrylonitnie Organic Acrylontrie
Alachior Organic Alachior
Alan x “Organic Aachior
Aldicarb Orgamc Aldicard
Aldicarb suffone Organic ‘Aldicarb suffone
Aldicarb sufoxde Orgamc Aldicarb sulfoxide
Aldrin Organic Aidrir
Alkaiinity inorganic Alkainity
Allyl chlonde Organic 3-Chioropropene
Allyl tnchioride Organic 1,2.3-Tnchioropropane
Alurminum Tnorganc Auminum
Ametryn Organic Ametryn
Ametrex Organic Ametryn
‘Amiben Organic Chigramben
‘Ammonia Inorganic Ammonia
Ammonium sufamate Inorganic Ammonwum sultamate
‘Aniline Orgamc Aniline
‘Antergon Organic Maleic hydrazide
“Anthracense Organic Anthracene
‘Antimony Tnorganic Antimony
Aguacde Organic Diquat
Arsanic Tnorganc Arsenic
‘Asbestos Tnorganic Asbestos
Atrazine Organic Atrazine
“Azinphos-methvi Organic Azinphos-methy!
Azobenzene Orgame Azobenzene
Balan Organic Banefin
Barvel Organic Dicamba
Banum Inorganic Barum
Basagran Organic Bentazon
Baygon Orpanic Baygon
Benefin Organic Benefin
Benfiurain Orgame Benefin
enazon Organic Bentazon
enthiocarb Organic “Thiobencarb
8nz{a)anthracene Organic Benz{a)anthracens
1,2-Benzanthracene Organic Benz(a)anthracene
Benzene Orgaric Benzene
Benzene hexachioride Orgarc alpha-BHC
beta-BHC
gamma-BHC (Lindane)
deita-BHC
technical BHC
Benzenes, chionnated Orgamc Benzenes, chiornated
Benzenes, dichioro-
Benzenes, tnchioro
Chiorobenzene
1,2-Dichiorobsnzene
1,3-Dxchiorobenzene
1,4-Dichiorobenzens
Hexachlorobenzene
Pentachlorobenzens
1,2.4,5-Tetrachlorobenzens
1,2 4-Trichiorobenzene
Benzenes, aichioro- Orgame Benzenes, dichioro-
1,2-Dichiorobenzene
1,3-Dichiorobenzene
1.4-Dichlorobenzene
Benzenes, tnchioro- Orgarmic Benzenes, tnchioro-
1,2.4-Trichlorobenzene
Benzidine Organic Benzidine
Benzidines, dichioro- Organic Benzidines, dichioro-
3.3 -Dichlorobenzidine
Benzo(b)flvoranthene Organic Benzo(b)fluoranthens
3.4-Benzofluoranthene Organic Benzo(b)fiuoranthene
Benzo(kifluoranthene Organic Benzo(k)fluoranthene
Benzo(g.h.)perylene Organic Benzo(g.h.i)perylens
1,12-Benzoperylens Organic Benzo(g h.perylene
Benzo(a)pyrene Organic Benzo(ajpyrens
Benzyl butyl phthalate Organic n-Buty! benzyl phthalate
Beryilium Inorganc Barylium
BHC Organic alpha-BHC
beta-BHC
gamma-BHC (Lindane)
delta-BHC
technical- BHC
aipha-8HC Organic alpha-BHC
beta BHC Organic beta-BHC
gamma-BHC Organic gamma-BHC (Lindane)
defta-BHC Organic delta-BHC
tachnical- BHC Orgamc tochnicalBHC
B butyl phthalate Organic Diutyl phthalate
Brs(2-chloroethoxy) methane Qrgaric T Bis(2-chioroethoxy) methane
Bs(2-chiorosinyl ether Organic T Bis(2-chloroethyl) ether
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CROSS REFERENCE OF CHEMICAL NAMES

CONSTITUENT CATEGORY | SEE LISTING(S) UNDER:

Bis(2-chioroisoprapyl) sther Organic Bis(2-chiorosopropyl) sther

Brs(chioromethyl) ether ~Orgamc Bis{chloromethyf} ether

Bm-ethyl phthaiate Organic Drethyl phthalate

Bis (2-ethyhexyl) phthalate —Organic Dy2-ethyhexyl) phthafate

Bs-methyl phthaiate Organc Dwmethyt phthaiate

Bm-n-octyl phthalate Organic Dx{n-octyl) phthalate

Biadex Drganic Cyanazine

Blazer —Orgarwc Acfluorfen

Bolero ‘Organic “Thobencarb

Boron “Inorganc Boron

Bravo Organic Chiorothalon!

Bromagi Organic Bromaci

Bromide Tnorganc Bromide

Bromochioromethane Organic Bromochloromethane

Bromodichloromethane —Organic Bromodichioromethane

Bromoform — Organic Bromoform

Bromomethane Brganc Bromomethane

4-Bromophenyi phenyi ether Organic 4-Bromophenyl phenyl ether

Butachior Organic Butachior

1,3-Butadiene Drgaric 1,3-Butadens

Butanex Brgamc Butachior

2-Butanone Orgamc Methyl ethyl ketone (MEK]

Butylate — Orgamc Butylate

n-Butyl benzyl phthalate Orgarc nButyl benzyl phthaiate

Cadmium Inorganic Cadmium

Camphechior Organic Toxaphene

Captan Organic Captan

Tarbamate ~ Organic Ferbam

‘Carbaryl Organic Carbaryl

Carbathin Organic Carboxin

Taoturan ~ Drganic Carbofuran

‘Carbon tetrachionde Organic Carbon tetrachlorde

Carbophenothion Organic Trthion

‘Carbaxin Organic Carboxin

Carboxine Organic Carboxin

Catachol Organic Catechol

COEC Drganic Sulfallale

‘Chemiorm Organic Majex hydrazide

‘Chioral hydrate Organic Trichioroacetakdehyde, hydrated

Chiorarmben Orgarnic Chioramben

Chloramine Inorganic Chiorarmine

Chiorate Inorganic Chiorate

Chiordan Brganic Chiordane

‘Chiordane — Organic Chiordane

Chlordecane Organic Repone

Chiorde Inorganc Chionde

Thiorinatad benzenes Organic Benzenes. chlorinated
Benzenes, dichioro-
Benzenes, trchioro-
Chiorobenzene
1,2-Dichiorobenzene
1.3-Dichiorobenzene
1,4-Dichlorobenzene
Hexachlorobenzene
Pentachiorobenzene
1,.2,4,5-Tetrachiorobenzene
1.2,4-Trichiorobenzene
1,3.5-Trichiorobenzene

‘Chiorinated naphthalenes Organic Naphthatenes, chionnated
2-Chloronaphthalene

‘Chiorinated phenols Organic Phenols, chionnated
4-Chioro-o-cresol
4-Chioro-m-cresol
6-Chioro-m-cresol
2-Chlorophenol
3-Chlorophenol
4-Chlorophenot
2,3-Dichiorophenol
2.4-Dichioraphenol
2.5-Dichlorophenol
2.8-Dichiorophenof
3,4-Dichlorophenci
Peantachlorophenol
2.3.4,6-Tetrachiorophenol
2,3.5.6-Tetrachloraphenal
2.4,5-Trichiorophenol
2.4.6-Trichiorophenol

Chiorine Tnorganc Chiorine

Chlotine dioxde —_inorganc Chionne dioxide

Chlotite Inorganic Chiortte

Chloroakyl ethers Orgamc Ethers, chioroalkyl-
Bis(2-chioroehtyl) ether
Bis(2-chiorosopropyl) ether
Bis(chloromethyl) ether

2-Chioroaliyl-disthyldithiocarbamate Organic Sultallate

‘Chiorobenzene Orgamc Chiorobanzena

Chiorobromomethane — Organic Bromochloromethane

pLhloro-ocresol Trganic 4-Chioro-o-cresol

4-Chioro-ocresol Organic 4-Chioro-o-cresol

p-Chioro-m-cresdl Organc 4-Chloro-m-aresal

‘4Chioro-m-cresol Organic 4-Chioro-m oresol
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CROSS REFERENCE OF CHEMICAL NAMES

CONSTITUENT [_CATEGORY | SEE LISTING(S) UNDER:

6-Chloro-m-cresol Organc 6-Chioro-m-cresol

Chiorodbromomethane Organic Doromochioromethane

Chiorosthene Organic Vinyl chioride

Chloroethylene Organic Vinyl chloride

Chioroform Organic Chiorotorm

Chiorolos Organic Tnchiodon

Chioro-1PC Organic Chiorpropharm

Chioromethane Organic Chioromethane

4-Chioro-2-methylphenol Organic 4-Chioro-o-cresol

4-Chioro-3-methyiphenol Organic 4-Chloro-m cresol

6-Chioro-3-methyiphenol Organic 6 Chloro m aresof

2-Chioronaphthaiene Orgamc 2-Chioronaphthalene

2-Chiorophenol Orgarc "2-Chioraphenol

3-Chlorophenol Organic 3-Chlorophenal

4-Chlorophenol Orgarsc 4 Chlorophenol

m-Chloropheno! Organc 3-Chiorophenol

o-Chloraphenol Crganc 2-Chioraphenal

p-Lhioropheno! Orgamc 4-Chiorophenol

Chloropicnn Orgamc Chioropicnn

3-Chioropropens Organic 3-Chloropropene

Chiorothaiond Orgamc Chiorothalonil

2-Chiorotoluene Grganic 2-Chiorotoluene

4-Lhiorotoiusne Organic 4-Chlorotoluene

oLhiorotoluene Organc 2-Chlorotoluene

p-Chiorotoluene Organic 4-Chlorotoluens

‘Chiorpropham Orpanic Chlompropham

Chiorpyrtos Organic Chiomyrios

Chromium 1T Inorganic Chromum Ti]

Chromium V! Inorganc Chromium VI

Chromium (Total) Inorganc Chromium VI

Chrysanthemumc acx Organic Dimethnn

Chrysene Organic Chrysana

CIPC Organic Chiorpropham

Cobalt Inorganc Cobalt

Color Inorganic Color

Contraven Organic Terbufos

Copper Tnorganic ]

Catoron Organic Fluometuron

Cottonex Orgamc Fluometuron

Counter Organic Terbulos

Cnsuron Organic Dwron

Cyanazine Orgamc Cyanazine

Cyanide Tnorganc Cyande

Cydatetramethylene tetrantramine Organic HMX

Cydatrimethyiene trinitramine Organic RDX {Cyclonite)

Cydonite Urganic HUX (Cycionte)

Cygon Organic Oimathoate

Cythion Orgaric Malathion

D 2.4-D Organic 24-D

Daconi| Orgamc Chiorothalonil

Daahal Organic Dacthal (DCPA)

Dalapon Organc _Dalapon

DBCP Organic DBCP

1,1-DCA Organic 1,1-Dichlorosthane

1.2-DCA Orgamc 1.2-Dichlorosthane

OCHB Organic 3,3 Dichlorobenzidine

1,1-DCE Organic 1,1-Dichloroethylene

DCPA Organc Dacthal (DCPA)

-0 Mixture Organic 1,2-Dichloropropane
1,3-Dichloropropene
Proparnes, dichloro-
Propenes, dichloro-

BOD Organic DDBO

4.4-DDD Organic DBD

DDE Organic DDE

4,4-DDE Organic DDE

Jolo2ll Organic DDT

4,4-DDT Organic 00T

DOVP Organic Drchiorvos

Dechlorane Organic ~_Mirex

De-Fend Organic Dimethoate

DEHP Organic “D\2-sthylhexyl) phthalate

Demeton Organic Demeton

Uralon Orgarwc Owron

Drazinon Organic Duazinon

Dibenz(a,hjanthracene Orgarvc Dbenz(a,h)anthracene

1.2;5.6-Dbenzanthracens Organic benz(a.h)anthracene

Droromoacetonrnie Organic Dooror vir e

Dibromochloromethane Organic Dbromochioromethane

Ditromochioropropane Organic DBCP

1,2-Dibromo-3-chioropropane Organic DBCP

Dibromochioropropane Orgaruc OBCP

1,2-Dibromo-3-chioropropane Organic DBCP

1,2-Dibromoethane Organic tthylene dbromide (EDB)

1,2-Dibromomethane Organic Ethylene dbromide (EDB)

Dibutyintrosarmine Organic N-Ntrosodbutylamine

Dibutyl phthalate Organic Dbutyl phthaiate

Dicamba Organic Uicamba

Dichloroacetic acid Organic Dichloroacetic acd

Dichloroaostonitriie Organic Drchloroacetonitrie

1.2-Dichlorobenzene Organic 1.2-Uchiorobenzene
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CROSS REFERENCE OF CHEMICAL NAMES

CONSTITUENT | CATEGORY | SEE LISTING(S) UNDER:
1,3-Dichiorobenzene Orgarc 1,3-Dichlorobenzene
1.4-Drchiorobenzene Organic 1 4-Dxchlorabenzene
m-Dichlorobenzsne Organic 1,3 Drchiorobenzene
o-Drchiorobenzene Organic 1,2-Dxchlorobenzene
p-Dichiorobenzene “Organic 1.4-Drchiorabenzene
Dichiorobenzenes Orgarc Benzenes, dichioro-
1,2-Dichlorobenzene
1.3-Dichiorobenzene
1.4-Dichiorobenzene
3,3 -Drchiorobenzdine Drganic 3,3 -Dichlcrobenzidine
Drchlorobenzdines Organc Benzidines, dichioro-
3,3'-Dichlorobenzidene
1,1-Dichloro-2.2-bis(p-chiorophenyf ethane Orgamc 00D
Drchlorobromomethane Organic Bromodichloromethane
Dichlorodfluoromethane Organic Dichlorodiluoromethane
Dichlorodphenyidichloroethylens Organic DOE
Dhchiorodphenyltnchioroethane Organic joio)d
1.1-Dichloroethane Organic 1,1-Dichloroethane
1,2-Dichlorosthane Organic 1,2-Dxchiorostnane
1,1-Drchiorosthene Orgamc 1,1-Drchlorosthyiene
cs-1,2-Dichioroethene Organic as-1,2-Dichioroethylene
trans-1,2-Dichiorosthene Organic trans-1,2-Dichioroethyiene
Drchloroethenes Orgarnc Ethylenes, dichioro-
1,1-Dichioroethylene
as-1,2-Dichioroethylene
trans-1,2-Dichioroethyiens
t,1-Dichlorosthylene Organic 1.1-Dchlorosthylene
cis-1,2-Dichioroethylens Organic as-1,2-Dichioroethylene
trans-1.2-Dichloroethylene Organic trans-1,2-Dichioroethylene
Dichiorcethylenes Organic Ethylenes, dichioro-
1,1-Dichioroethyiene
ais-1,2-Dichioroethylene
trans-1,2-Dichioroethylene
Dichloromethane Organic Dichloromethane
2.3-Dichiorophenal Organic 2.3 Dchlorophenol
2.4-Dichiorophenol Organic 2.4-Drchlorophanol
2.5-Dichiorophenal Organic 2.5-Dichlorophanol
2.6-Dichiorophenol Organic 2.6-Drchiorophenol
3.4-Dichiorophenol Orgamic 3,4-Dichlorophenol
2,4-Dichlorophenoxyacetic acd Organic 2.4-D
1,2-Dichloropropane Organic 1,2-Dichloropropane
Dichloropropanes Organic Propanes, dichloro-
1,2-Dichloropropane
1,3-Dichloropropene Organic 1.3-Dichloropropens
cm-1,3-Dichloropropene Organic 1,3-Dichloropropane
trans-1,3-Dichloroprooene Organic 1,3-Dchiorooronene
Dichioropropenes Organic Propenes, dichioro-
1,3-Dxchioropropens
2,2-Dichioroproponic acd Organic Ualpon
Dichlorvos Organic Drchiorvos
Lieidnn Organic Dwmidrin
Dresel Oif Organic Dresel O
Drethion Organic Ethion
Drethyl phthalate Organic Diethy! phthalate
Di{ethylhexyl) adipate Organic Di(ethylhexyl) adpate
Di(2-sthylnexyl) phthalate Organic Di(2-ethylhexyl) phthalate
Drluoredichioromethane Orgamic Dichlorodifluoromethane
Difonate Organic Fonolos
Disopropyl methy! phosphonate Organic Diisopropyl methyl phosphonate
Dimethoate Organic Dimethoate
Oimethnn Organic Dirmethnin
2,4-Dimethybenzylester Organic Dimethnn
Dimethyl phthalate Organic Dimethy! phthalate
2,4-Drmethylphenol Organic 2,4-Dimethyiphenol
1,3-Dintrobenzene Organic 1,3-Dintrobenzens
m-Dintrobenzens Organic 1,3-Dinftrobenzere
2.4-Dintro-o-cresol Organic 2.4-Dinntro-o-cresol
Dinitrophenol Organic Dwtrophenol
2,4-Dintrophenol Organic 2.4-Dinnrophenol
Danitrophenols Organic Dinitrophenoi
2,4-Dintrotoiuene Organic 2.4-Dnntrotoluene
2.6-Dintrofoluene Organic 2.6-Dinitrotoluene
Dinoseb Organic Dinoset
Di{n-octyl) phthalate Organic Di(n-octyl) phthalate
p-Lioxane Orgamc 1.4-Dioxans
1,4-Dioxane Orgamc 1.4-Dioxane
Droxin Organic 2.3,7,8-7COD (Dioxin)
Diphenamd Organic Dphenamid
Diphenyidiimide Orgarwc Azobenzene
1,2-Diphenythydrazine Organic 1,2-Dphenylhydrazine
Diphenyintrosamine Organc N-Ntrosodphenylamine
Dipropyintrosamine Organic N-Nitrosodipropylamine
Dipterex Organic Tnchiorfon
Diquat Organic Dwquat
Disultoton Organic Dmsyston (Dsufoton)
Disyston Organic Drsyston (DsuFoton)
Dithane D-14 Drganic Nabam
Drhane M-22 Organic Maneb
Drthane .78 Organic Zineb
Diurex Organic Diuron
Diron Organic Diuror
DNEP Organic Dinossb
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CROSS REFERENCE OF CHEMICAL NAMES

CONSTITUENT "] CATEGORY | SEE USTING(S) UNDER:
Dowpon Organic Daipon
Dual ‘Organic Metolachior
Dursban Organic Chiorpyfos
Dyfonate Organic Fonotos
Dyphonate Orgarc Fonafos
EC Irorgani Specitic conductance (EC)
EDB Organic Ethylene dbromede (FDE)
EndosuFan Organic Endosufian
Endosufan | Organic Endosuffan
Endosuffan 1| Organic EndosuRan
Endosulfan sulfate Orgarwc Endosuftan sulfate
Endothal Organc Endothalt
Endothall Orgamc Endothall
Endrex Organic Endnn
Endrin Organic Endnin
Epxe 500 Organic Furmecydox
Epichlorohydrin Organic Epichiorohydrn
1,2-Ethane diol Organic Ethylere glycol
Ethers. chioroalkyF Orgarsc Ethers, chioroalkyl-
Bis(2-chioroehtyl) ether
Bis(2-chloroisopropyt) ether
Bis{chloromethy!) ether
Ethers, halo- Organic Ethers, halo-
Bis(2-chioroehtyl) ether
Bis(2-chiorosopropyl) ether
Bis(chioromethy!) ether
4-Bromophenyi phenyl ether
Ethers, chioroalkyl-
Ethion Organic Ethion
Ethyl carbamate Organic Urethare
Ethyl parathion Orgarc Parathion
Ethylbenzene Organic Ethybenzens
Ethylene dibromde Organic Ethylene dibromide (EDE)
Ethylene dichionde Orgamic 1.2-Dichloroethane
Ethylene glycol Organic Ethylene ghycol
Ethylene oxxie Organic Ethylene oxide (E70)
Ethylenes, dichioro- Orgamic Ethylenes, dichloro-
1,1-Dchioroethyiene
os-1,2-Dichioroethylene
trans-1,2-Dichioroethylens
Ethylene thiourea Organic Ethylene thiourea E1U;
Ferbam
Maneb
Nabam
Thram
Dneb
Ziram
Ethyhthiodemeton Organic Disyston (Dsulioton)
ETU Orgamc Ethylene thiourea (E TU)
Ferbam
Maneb
Nabam
Thiram
Zineb
Zram
Fenamiphos Organic Fenamiphos
Ferbam Organic Ferbam
Fermate Organic Ferbam
Fluometuron Organic Fuometuron
Fluoranthene ~Organmc Fluoranthens
Fluorene Organc Fuorene
Fluonde Inorganic Fiuonde
Fluorotrichloromethans Organic Tnchiorofiuoromethane
Foaming agents (organic & inorgaric) inorganic Foaming agents (MBAS)
Folpan Organic Folpet
Folpet Organic Folpet
Fonolos Organic Fondlos
Formaldehyde Organic Formaldehyde
Fostamid Organic Dwmethoate
Freon 10 Orgamc Carbon tetrachloride
Freon 11 Organic T nchiorofiuoromethane
Freon 12 Organic Brchlorodifluoromethane
Freon 20 Organic Chloroform
Freon 113 Organic ~ Tnchlorotnfiuorosthane
Fuel ol 81 Organic Kerosene
Fuel ol #2 Organic Dressl O
Furadan Orgamc Carbofuran
Furmecyciox Organic Furmecydox
Gesafram 50 Organic Prometon
Glyphosate Organic Glyphosate
Giyphosate isopropylamine saft Organic Glyphosate
Grasian Organic Tebuthiuron
Grease & ol Organic Oif & greass
Guthion Orgamc Azmnphos-methyl
Halosthers Organic Ethers. haio-
Bis(2-chloroehtyl) ether
Bis(2-chlorosopropyl) sthar
Bis(chioromethyl) ether

CROSS REFERENCE  Page 5
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CROSS REFERENCE OF CHEMICAL NAMES

CONSTITUENT [ CATEGORY | SEE LISTING(S) UNDER:

Haloethers (cont.) Organic 4 Bromophenyt phenyt sther
Ethers, chloroalkyi-

Halomethanes Organic Methanes, haio-
Bromodichioromethane
Bromoform
Bromomethane
Carbon tetrachiorde
Chiorotorm
Chioromethane
Dibromochioromethane
Dichioroditiuoromethans
Dichloromethane
Trichiorofluoromethane

Hardness lnorganc Hardness

HCH Organic BHC

Heptachior Organic Heptachior

Heptachlor spoxide Organic Heptachior epoxxe

HEX Organic Hex achlorocydopentadiens

Hexachiorobenzene Organic Hexachlorobenzene

Hexachlorobutadiene Organic Hexachlorobutadrene

Hexachlorocyciohexane Orgamc apha-BHC
beta-BHC
gamma-BHC (Lindane)
detta-BHC
wchnical-BHC

Hexachiorocyciopentadene Organic Hexachlorocydopentadiene

Hexachloroethane Organic Hexachlorosthane

Hexachlorophene Organic Hexachiorophene

Hexadrin Organic Endrn

Hexane Organic nHexane

n-Hexane Organic mHexane

Hexazinone Organic Haxazinona

Hexogen Orgamc ROX (Cyclonite)

HMX Organic HMY

Hydrazine inorganic Hydrazine

Hydrazine suFate Tnorganic Hydrazine sulfate

Hydrogen suffide Tnorganic Hydrogen sulfde

Hyvar X or XL Organic Bromaci

Indeno(1,2,3-c.d)pyrene Organic Indeno(1.2.3<.dipyrene

lodde inorganc lodide

Iron Inorganic fron

isophorone Organic sophorone

Tsopropancl Organic sopropanol

Isopropy! alcohol Organic sopropanol

[sopropy! N {3-chiorophenyi) carbamate Organc Chiompropham

Karmex Organic Diuron

Kepone Organic Kepone

Kert Organic Pronamide

Karosene Organic Kerosene

Kerosine Organic Kerosene

Krovar Orgamc Dwron

Lambast Organic Butachlor

Lanex Organic Fluometuron

Lannate Organic Methomyl

Tasso Orgame Alachlor

Lead (Inorganic) inorganic Lsad (Inorganic)

Lindane Organic gamma-BHC (Lindane)

Lorsban Organic Chiompyros

Maiathion Organic Malathion

‘Majeic hydrazide Organic Malex hydrazde

Manso Organic Maneb

Manganese Inorganc Manganese

Manzate Organic Maneo

MCPA Organic MCPA

MEK Orgamic Methyl ethyl ketone (MEK)

Mercury Tnorganic Mercury

Methanes, halo- Orgamc Methanes, halo-
Bromodichioromathane
Bromotorm
Bromomethane
Carbon tetrachlorde
Chioroform
Chioromethane
Dbromochloromethane
Dxchiorodifiuoromethane
Dichloromethane
Trchlorofluoromethane

Methomy! Organic Methomy!

Methaxychior Orgamc Methoxychior

Methoxypropazine Orgamic Prometon

Methyl benzens Organic Tolusne

Methyl bromde Organic Bromomethane

Methyl t-butyl ether Orgamic Methyl tbuty! sther (MTEE)

Methyl chlorde Organic Chioromethane

Methyl chioroform Organic 1,1,1-Tnchiorosthane

2-Methyl-4-chloraphenol Organic 4 Chioro-o-cresol

3-Methyi-d-chioraphenol Organic 4 Crioro-m-oresol

3-Methyi-6-cniorophenol Organic & Chioro-m-cresol

CROSS REFERENCE  Page 6
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CROSS REFERENCE OF CHEMICAL NAMES

CONSTITUENT T CATEGORY | SEE LISTING(S) UNDER:
2-Methyi-4-chiorophenoxyacetic acid Organic MCPA
2-Methyl-4 6-dinkrophenol Organic 4.6-Dinitro-o-cresol
4 4 -Mathylsnebis(N N-dimethylaniiine) Trganic 4.4 -Methylenebw (N N-dimethylaniline)
4.4'-Methy lenebris(N N-dimethy benzeneamine Organic 4,4"-Methylenebs (N N-dimethyianiine)
Methylens chioride Organic Dchioromethans
Methy ethyl ketone Orgarc Methy! ethyl ketone (MEK)
‘Methy! ethyl ntrosamine Orgarc N-Ntrosomethylethylamine
Methyl methacryfate Organic Methyl methacrylate
‘Methyl parathion “Organic Methy| parathion
Metolachior Drgarvc Metolachlor
Metribuzin Organic Metnbuzin
Milogard Organic Propazine
Mirex Organic Mirex
Molinate Organic Molinate
Molybdenum norganic Molybdenum
Monochiorobenzens Organic Chiorobenzene
Monontraphenols Organic Nitrophenoi
2-Nitrophenoi
4-Nitrophenoi
WTBE Organic WMethyl 1-butyl ether (MTBE)
N Nabam Orgamc Nabam
‘Naphthalene Organic Naphthaiene
Naphthaienes, chionnated Organic Naphthalenes, chiornated
2-Chloronaphthaiens
Nemacur Organic Fenarmiphos
Nickel Inorganic Nickel
Nitralin “Organic Niralin
Nitrate Inorganic Nirate
Nitrite Inorganic Nitrte
Nitrobsnzene Organic Nirobenzene
Nrrofen Organic Nitrofen
Nitroguanidine Orgamc Ntroguandine
Nitrotene Organic Nrrofen
Nitraphenol ‘Brganic Narophenol
2-Nrrophenol Organic 2-Nitrophenol
4-Nitrophenal ‘Organic 4-Nitropheno!
o-Nitrophenal Organic 2-Nnrophenol
p-Nitrophenol Organic 4-Nirophenol
Ntrophenols Organic nols, niro-
2.4-Dintro-o-cresol
Dinitrophenol
Ntropheno!
2-Nitraphenol
4-Nitrophenol
Trintrophenol
Nitrosamines. Organic Ntrosamines
N-Ntrosodbutyiamine
N-Nirosodwmthanolamine
N-Nirosodiethylamine
N-Nitrosodimethylamine
N-Nitrosodiphenylamine
N-Nitrosodipropylamine
N-Nitrosomethylethylamine
N-Nitrosopyrroldine
N-Nitrosodibutylamine Organic N-Nttrosodrn-butylamine
N-Nitrosodisthanclamine Organic N-Ntrosodwethanolamine
N-Nirosodiethylamine Organic N-Nirosodethylamine
N-Nitrosodimethylamine Orgamc N-Ntrosodimethylamine
N-Nitrosodiphenylamine Organic N-Ntrosodphenylamine
N-Nitrosodipropylamine Organic N-Nitrosodpropylamine
N-Nrroso-N-ethylurea Orgamc N-Ntroso-N-ethylurea
N-Nitrosomethylethyiamine Organic N-Rarosomethyiethylamine
N-Nitroso-N-methylurea Organic N-Ntroso-N-methylurea
N-Nitrosopyrrolidine Orgaric N-Nttrosopyrroidine
Nonachlor Organic trans-Nonachlor
trans-Nonachlor Organic trans-Nonachior
Nonchlofinated phenols Organic Phenois, nonchiorinated
Catechol
2.4-Dimethyiphenol
2,3-Dinitro-o-cresal
Dwnitrophenol
Nitrophenol
2-Ntrophenol
4-Ntrophenol
Phenol
Phenois, nitro-
Resorcinol
Trnnitrophenol
O  Oil & grease Organic Od & grease
Ordram Organic “Molinate
Orthocide Organic Captan
Ortho paraguat Organic Paraguat
Oxamyl Orpanic Oxamyi
Oxychiordane Organic Oxychlordane
Oxygen, dissoived Inorganic Oxygen, dissolved
P PAHs Organic PAHs
Acenaphthylene
Anthracens
Benz(a)anthracens
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CROSS REFERENCE OF CHEMICAL NAMES

CONSTITUENT | CATEGORY SEE LISTING(S) UNDER:

PAHs (cont) Organic Benzo{b}fuoranthene
Benzo(k)fluoranthene
Benzo(g.h.i)peryiene
Benzo{a)pyrene
Chryzene
Dienz(ahjarthracene
Fluoranthene
Flucrene
indeno(1,2,3-c.d}pyrens
Phenanthrene
Pyrene

Paraguat Organic Paraguat

Parathoon Organic “Parathion

Parathion-methyl Organic Methyl parathion

PBBs Organic Polybrominated biphenyls

PCEs Organic Polychionnated biphenyis

PCE Organic Tetrachioroethytene (PCE)

PCNB Organic Pantachioronitrobenzene

PCP Organic Pantachlorophenol

POB Orgamc 1.4-Drchlorobenzene

Pecta Organic “Pentachioropheno!

Pertachiorobenzens Organic Pentachlorobenzene

Pentachlorosthane Organic Pentachiorcethane

Pertachloronirobenzene Organic Pentachiorontrobenzene

Pentachlorophenol Organic Pantachlorophanol

Perchiorobutadwne Organic ‘Hexachlorobutadiene

Perchloroethylene Organic Tetrachioroethylone (PCE)

Perflan Organic Tebuthiuron

pH Inorganic pH

Phenamiphos Organic ‘Fenamiphos

Phenanthrene Organic Phenanthrene

Phenol Organic Phenol

Phenois. chlorinated Organic Phanoks, chionnated
4-Chioro-o-cresol
4-Chloro-m-cresol
6-Chioro-m-cresol
2-Chiorophenol
3 Chiorophenaol
4-Chiorophenol
2.3-Dichiorophenol
2,4-Dxchiorophenol
2.5-Dichiorophenot
2,6-Dichiorophenol
3.4-Dichloropheno!
Pentachlorophenol

2.3.4,6-Tetrachiorophenoi
2.3,5,6-Teirachioropnenoi
2,4,5- Trichiorophenol
2.4,6-Trichlorophenol
Phenols, nonchionnated Organic Phenols, nonchiorinated
Catechol
2.4-Dwmethylphenol
2.4-Dinitro-o-cresol
Dinitrophenol
Nttrophenol
2-Ntrophenol
4-Nitrophenol

Phenol

Phenols, nitro-
Resorcinol
Trintrophenol

Phendls, nitro- Organic Phenols, nitro-
2,4-Dinitro-ocresol
Omnrophenol
Nitrophenoi
2-Nitrophenol
4-Nitrophenol
Trintropheno!

Phenyl ethane Organic kthybenzene

Phorate Organic Phorate

Phosphorus Inorganc “Phosphorus

Phthajate ssters Orgarec Phthaiate astars

n-Buty! banzy! phthalate
Dibutyt phthalate
Di(2-ethylhexyl) phthalate
Diethyl phthalate
Dwmethyl prthalate

Di(n-octyl) phthaiate
Picloram “Organic Pidoram
Pieric and Organic Trintrophenol
Planavin Organc Naraln
PNAs Orgarwc PAHs
Acenaphthylens
Anthracene
Benz{a)anthracene
Benzo(b)fluoranthene
Benzo(k)fivoranthene
Benzo(g.h.i)perylene
Benzo(a)pyrene
Chrysene
Dbenz(a.h)arthracens
Floranthene
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CROSS REFERENCE OF CHEMICAL NAMES

CONSTITUENT ] CATEGORY | SEE LISTING(S) UNDER:
PNAs (comt.) Orgamc Fiuorens
Indeno(1.2,3-¢.d)pyrens
Phenanthrene
Pyrene
Polybrominated bphenyls Organic —_Polybrominated biphenyls
Polychlorinated bphenyls Organic Polychiorinated biphenyis
Polynuciear aromatic hysrocarbons Orgarvc PAHs
Acenaphthylene
Arnthracene
Benz(a)anthracene
Benzo(b)fluoranthens
Benzo{k)fuoranthene
Benzo(g.h,ijperylene
Benzo(a)pyrens
one
Dibenz(a.h)anthracens
Foranthene
Fluorene
Indeno(1,2,3-c.d)pyrene
Phenanhrens
Pyrene
Pramitol Organic Prometon
Princep Organic Simazine
Profam Organc Propham
Prometon Organe Prometon
Pronamide Organic Pronamide
Propachior Orgamc Propachlor
Propanes, dichloro- Organic Propanes, dichloro-
1,2-Dichloropropane
Propani Organic Propanil
Propazine Organic Propazine
Propeneamide Organic Acrylamide
Propenes, dichloro- Orgarc Propenes, dichioro-
1,3-Dichloropropens
Propham Organic Propham
Prophos Organic Propham
Propoxuf Organic Baygon
Propylene dichioride Organic 1,2-Drchloropropane
Propyzarmide Organic Pronamide
Pyrene Organic “Pyrene
Q  Quintozine | Organic | Temracior |
Radon | Inorgani Radon
Ramrod 1 Orgamc Propachior
ROX | Crganic ROX {Cycionne;
Reglone Organic vat
Resorcinal Organic “Resorcinol
Retard Orgamc Maleic hydrazide
Rotenone Organic Rolenone
Roundup Organic Glyphosate
s Selsnium Inorganic Selenium
Settieabls soiids fnorganic Seftieable salds
Sevin Organic Carbanyl
Siiver Tnorganic Siver
Sivex Organic 24,51 (Sivex)
Simazine Organic — Simazine
Sinbar Organc Terbaal
Sodium Inorganic Sodium
Specitic conductance Inorganc Speatic conductance (EC)
Spike Organic Tebuthiuron
Strontium inofganc Srrontium
Styrene Organic Styrens
Sufate Inorganic Suflate
Sutan Orgaric Butylate
Systox Organic Demeton
T 2457 Organic 24,57
1,1,1-TCA Organic 1,1,1-Trchiorosthans
1,1,2-TCA Organic 1,1,2-Tnchiorosthana
2.3,7.81C0D Organic 2.3,7,8-1CD0 (Dioxin)
CE Organic Tnchloroethyiene (TCE)
TOE Organic ODD
o] Inomgaric Total dssolved solids (TDS)
Tebuthiuron Organic Yebuthiuron
Telone Organic 1,2 Dichloropropane
1,3-Dichioropropens
Propanes, dichloro-
Propenes, dichloro-
Temik Organic Aldcarb
Tebacil Organic Terbacl
Terbulos Orgamc Terbulos
erracior Organic Pentachiorontrobenzens
1.2,4.5 Tetrachiorobenzens Organic 1,24, 5 Tetrachiorobenzens
2.3,7.8 Tetrachiorodibenzo-p-dioxin Organic 2.3,7.8TCDD (Dioxin)
1,1,1.2- Tetrachiorosthane Organic 1.1,1,2-1 etrachioroethane
1,1.2.2- Tetrachloroethane Orgamc 1,1,2.2-Tetrachioroethanre
Tetrachiorosthene Organic Tetrachloroethylene (PCE)
Tetrachioroethylens Organic Tetrachlorosthylene (PCE)
TYetrachioromethane Organic Carbon tetrachlorde
2.3.4,6- Tetrachlorophenal Crpanic 2.3.4 6-Tatrachlorophenci
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CROSS REFERENCE OF CHEMICAL NAMES

CONSTITUENT CATEGORY SEE LISTING(S) UNDER:
2.3.5.6-Tetrachlorophenol Organic 2.3.5.6-Tatrachlorophenol
Thallium Inorganc Thalium
Thimet Organic o
Thicbenca Organic “Thicbencart
Thiodan Orgamc Endosuifan
Thiophos — Organic Parathion
Thiram Organic Thiram
THMs Orgamc Bromodichlorormethane
Bromoform
Chioroform
Dbromochioromethane
TNT Organic Trintrotolusne
Toluens Organic Toluene
Tordon ~ Organic Pidoram
Total dissoved soids Tnarganic Total dssolved soiids (105)
Toxaphene Organic Toxaphene
24519 Drganic 2.4 517 (Sihvex)
Tredflan Organic Trilraln
Trbromomethane Orgarc Bromoform
Trbutyftn Orgarvc Trnbutykin
Trichlorfon Organc Tnchlorfon
Trichloroacetaldehyde “Organic Trchloroacetaldehyde
Trchloroacetic acd Organic Tnchioroacetic acd
Trichloroacetonirie Organic Trnchloroaostontriie
1,2,4-Trichlorobenzene Organic 1,2,4-Tnchlorobenzene
1,3 5-Trichlorobenzene Organic 1,35 Tnchiorobenzene
Trchiorobenzenes Organc Benzenes, trichioro-
1,2.4-Trichlorobenzene
1,3,5 Trichlorobenzene
1,1,1-Trichioroethane Organic 1,1,1-1 nchioroethane
1,1,2-Tnchicroethane _Organic 1,1,2-1 nchloroethane
Trichloroethene ‘Organic Trichlorosthylene (TCE}
Trchioroethyiene Organic inchiorosthyiene (TCE)
Trichlorofluoromethane Organic Tnchlordfluoromathane
Trichloromethane Organic Chioroform
2.4.5- Tnchiorophanal Organic 2.4.5-Trichlorophenol
2.4,6-Trichlorophenol Organic 4.6 nchlorophenol
2.4 .5-Trichiorophencxyacetic acid Organic 3,457
2.4.5 Trichiorophenoxypropronic acd Orgarmc 2.4,5 TP (Silvex)
1,2,3-Tnchloropropane Organic 1,2.3 Trichloropropane
Trchloratrfluorosthane Organic 1,1,2-Tnchloro-1,2, 2-trfluoroethane
1.1,2-Trechioro-1,2,2-trflluorosthane “Organic 1.1.2-Tnchloro-1,2 2-trfluoroethane
Trichiorphon Organic Tnchlorfon
Triluralin Organic Triluralin
Trihalomethane(s) Organic Bromodichloromethane
Bromotorm
Chioroform
Dbromochioromethane
Trinitroglycerol Organic Trintroglycerol
Trinitrophenol Organic Trintrophenol
Trintrotoluene Organic Tnnarotolyene [TNT)
Trthion Organic Trthion
Turbact Organc Terbaci
Uranium Inorganic Uranium
Urethane Organic Utrsthane
Urox Organic Bromacil
Vanadium Inorganic Vanadium
\'[o} Organic Vinyl chioride
Vegadex Organic Sultallate
Velpar Organic Hexazinone
Vinybenzena Organic Styrene
Vinyl chionde Organic Viny! chiorde
Vinylidene chioride Crganic 1,1-Dichlorosthylene
Viavax Organmic Carboxin
Vydate Organic Oxamyl
Xylene Organic Xylene(s)
meta-Xylens Organic Xylena(s)
ortho-Xylere Organic Xylens(s)
para-Xylene Orgamnc Xylone(s)
Xylenes Organic Xylene(s)
as-m-Xylenol Orgare 2.4-Dinethylpnencl
Zinc Inorganic Zinc
Zinsb Organic _Jineb
Zram Organic Zvam
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WATER QUALITY

HUMA

GOALS
N

HEALTH

G

— 1 NOR
AND

A
W

NIC
E

CONSTITUENTS
LFARE

California
Health Advisories or Suggested Proposition 65 One-in-a-Million incremental
Drinking Water Standards (Caillfornia & Federal) No-Adverse-Response Regulatory Cancer Risk Estimates
Maximum Contaminant Leveis (MClLs) California State Action Lewels Levels (SNARLe) Levelas a |U.S,EPA Nationall U.S. EPA Heaith Nationsl

INORGANIC California Dept. of Heaith Services | U. S. Environmental Protection Agency Department of Health Services | (also see cancer risk estimates) Water Quallty | Ambient Water | or Water Quality Acedemy of
CONSTITUENT Primary MCL | Secondary MCL r Primary MCL | Secondary MCLI MCL Goasl Toxicity | Taste & Odor EPA NAS Criterion (14) | Quality Criteria Advisorise Sclences (NAS)
Akalinnty

Aluminum 1000 50 10 200 {93) 5000 (7-day)

Ammonia 30,000 {68) )
Ammonlum sufamate 2000 0)
Antimony 510 10 (100) 3(100) 3 (68) )
Arsenic 50 50 zero (100) 0.3(102} /5 0.0022 0.03 (A.68)
Asbestos 193.101) 193.101) (15 30,000 Tbers (101 Ay
Barium 1000 1000 / 2000{107) 2000{107) 2000 4700 D)
Beryllium 1(100) 2600 {100} 4000 £ 20,000 (7-y1 7 58) (15) 0.0068 0.008 (B2 68)
Boron 600 (66) )]
Bromide 2300

Cadmium 10 10 / §93) 5(93) 5 5 (15) ©)
Chloramine 300 {68) 166 /581 (7) )
Chlorate 10 (68) 7124 (7) (0)
Chlorke 250,000 (73) 250,000

Chlorine 1000 (68) 1))
Chiorine diaxide 80 (68) 607210 (7) )
Chiorhe 30(68) 7/24(7)

Chromium (tofal) % &5 7 100(33) 100 (33) 100 ]}
Chromium {11l

Chromium (VH) (15} A)
Cobal

Color 15 units 15 units

Copper 1000 1300 (111) 1000 1300 (116) {0)
‘Cyanlde 200 (100) 200 {100} 200 ©)
Fluoride 1400 to 2400 (109) 4000 2000 4000 (D)
Foaming agents (MBAS) 500 500
‘Hardness

Hydrazine 0.02 (100)

Hydrazine sultate 0.1 (100)
Hydrogen suffide

lodide 1190

{ron 300 300
Tead 50 80/ 15(111) 2610 (116) 0.25 (5) B2
Manganese 50 50

Mercury 2 2 2 2 D)
Molybdenum 50 {68) )

Nickel 100 (100) 100 (100} 100 {15) Dy
Nitrate 45,000 (72) 10,000 (103) 10,000 (93,103) 10,000 {10-day,89) (0}
‘Nitrite 1000 (33,103) 1000 (93,103) 1000 {10-day,B89) )
Oxygen, dissolved

pH 6.5 to B.5 pH units

Phosphorus 0.1 (40,68) ]}
Radioactivity, Gross Alpha 15 pCin 15 pCli (110) zer0 (A)
Radioactivity, Gross Beta 50 pCi/t 4 mremyyr 2610 0.04 mremvyr (A)
TRadium 226 + 228 5pCi 5pCif 7 20 pLiK100) 2610 0.22 pCVI (A)
Radon 300 pC¥I (100) zer0 (100) 1.6 pCirl (A)
Selenium 10 10 / 50{93) 10 / 50(33)

Settieable solids

Silver 50 50 100 (93) 100 (68) D)
Sodium 2000 {57)

Bpecific conductance (EC) B00 pmhos/icm{74)

Strontium 17,000 (68) 8400 (7-day) (D)
Strontium-90 8 pCint (&)
Tullate 250,000 (73) 300,000 {100) 250,000 200,000 (100) )
Thalfium 110 2 (100) 0.5 (100) 0.4 (68)

Total dissolved solids (TDS) 500,000 {75) 500.000

Trawm 20,000 pCil 7y
Turbidhty 5 units 1 to 5 units )
Uranlym 20 pCin 20 ugh = 30 pCiA[100) z6r0 {100} 35 0.26 pCil (A}
Vanadium 20 (68) o]}

Zinc S000 5000 2000 (68) ()

INORGANICS Pagel Values are in ugfl (ppb) unless otherwise indicated.  Numbers in parentheses indicate footnotes. September 1991




WATER QUALITY

GOALS —

iNORGANIC CONSTITUENTS

AGRICULTURAL USE, HEALTH & WELFARE, AND FRESHWATER AQUATIC LIFE

INORGANIC
CONSTITUENT

Agricultural
Water Quailty
Goals (78)

U S. EPA

Nat

jonal

Amblent

Water

Qu

y Criterian

Haalth & Wallare
Protsctlion

Freshwaster

[
Aquatic L

[
]

K
(e Protection

Recommendoed

Criteria

Public Health Taste & Odor
Effects or Welfare

Continuous
Concentration
(4-day Average)

24-hour Average

Maximum
Conceniration
(1-hour Average)

Maximum

Toxlcity Information

Acute

[

Chronic

I

Other

Akalinnty
Aluminum
Ammonia

5000

87 (62)
Seepage 5 (97)

750 (62)
See page 5 (97)

> 20,000 (114)

Ammonium sufamate
Antimony
Arsenic

100

146

30 (34,100)
190 (94)

88 (94,100)
360 (94)

9000
850 (95)

1600

610 (38)
48 (6)

Agbesios
Barlum
Beryilium

100

1000

130

5.3

Boron
Bromide
Cadmium

700 7 750(26)

10

055 (2,10) see p 7

1.4(233)seep. 7

Chloramine
Chiorate
Chioride

106,000

250,000

230,000 (4)

860,000 (4)

Chlorine
Chiorine dioxide
Chiorite

11(38)

19 (98)

‘Chromium (toral)
Chromium (i1}

100

170,000

98 (2,55) see p. 7
A

820 (2,60)se8p 7
16

Chromium (Vi)
Tabah

Color

1000

5.4 (2.63) see p. 7,

7.5(2,65) 800 p. 7
22

Copper
Cyanide
Filuoride
Foaming agents (MBAS)

1000

6.2

Hardness
Hydrazine
Hydrazine sullate

Hydrogen suffide
lodide
lron

1000

Lead
Manganesa
Mercury

50

0.144

099 (266)seep 7

0.012

25(267)s00p. 7

24

Molybdenum
Nicket
Nitrate

13.4
10.000 (89)

73{281)808p. 7

653 (2,65) seap 7

Nirrte
Oxygen, dlssolved
pH

5 - 9 pH units

ot

@)

6.5 - 9.0 pH units

Phosphorus
Radioactivity, Groas Apha
Radioactivity, Gross Beta

Radium 226 + 228
Radon
Selenium

5

20

Settleable solids
Silver
Sodium

0.12 (100)

0.92 (100)

084 (249)seep 7

Specific conductance (ECY
Strontium
Strontlum-90

700 ymhos/cm

Sufate
Thallium
Total dissolved solids (TDS)

450,000

1400

20 (16}

Trtium
Turbrdhy
Uranium

Vanadium
Zinc

INORGANICS Page2

100

000

49 (2.9) seep. 7

54 (12)seep. 7

Values are in ugfl (ppb) unless otherwise indicated. Numbers in parentheses indicate footnotes.
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INORGANICS

WATER QUALITY GOALS

(NORGANIC CONSTITUENTS

HEALTH AND AQUATIC LIFE — INLAND SURFACE WATERS AND ENCLOSED BAYS & ESTUARIES

INORGANIC
CONSTITUENT

Calitornism Inland Surface Waters Plan
Numericnl Water Quality Objectives

Cetlfornia Enclosed Bays 8 Estuaries Plan
Numerical Water Quality Objectives

Human Health Protection
{30-day Average) 1" = carcinogen

Freshwater Aquatic Life Protection

Sources of
Drinking Water

Other
Waters

4-day
Aversge

t-hour
Average

Instantaneous
Meximum

Human Heaith
Protection
{30-day Average)
3" = carcinogen

Ssitwater Aquatic Life Protection

4-day
Average

Daily
Aversge

1-hour
Aversge

Akalinity
Aluminum
Ammonia

Ammonium sufamaie
Antirmony
Arsenic

50%

69

Asbestos
Barlum
Beryltium

Boron
Bromide
Cadmium

10

055 (2,10)see p 7

1.4 (2.33) 500 p. 7

93

43

‘Chloramine
Chiorate
Chlorkde

Chiorine
Chlorine dioxide
Chlorlte

‘Chromium (total)
Chromium ()
Chromium (V)

5 (12)
50 (12)

11 {12)

1{12)

6 (12)

16 (12)

50 (12)

50 (12)

1100 (12)

1100 (12)

Cobah
Color

Copper

1000 {36)

5.4 (2.63) seep. 7

7.5(2,65)s0ep. 7

29

‘Cyanide
Fluoride
Foaming agents (MBAS)

Hardness
Hydrazine
Hydrazine sultale

Hydrogen sullide
lodide
iron

Lead
Manganese
Mercury

0.012

0.012

090 (2,66) seep 7

25(2,67)seep. 7

24

0.025

5é

140

2.1

‘Molybdenum
Nickel
Nitrate

7)1(281)se0p. 7

853 (285)seep 7

4600

8.3

Nitre
Oxygen, dissolved
pH

‘Phosphorus
Radioactivity, Gross Alpha
Radioactivity, Gross Beta

Radium 226 + 228
Radon
Selenium

5.0

71

300

Sertleable solids
Sitver
Sodium

084 (2,49) seep 7

2.3 (80)

Specific conductance (EC)
Strontium
Strontium-90

Suflate
Thallium
Total dissoved solkis (TDS)

Tiitium
Turbidity
Uranium

Vanadium
Zinc

Page 3

5000 (36)

49 {(29) seep. 7

54 (1.2Yseap. 7

86

Values are in ugjl (ppb) unless otherwise indicated.  Numbers in parentheses indicate footnotes.

95

September 1991



WATER QUALITY

GOAL
MARI

S
N E

IC CONSTITUENTS

INORGANIC
CONSTITUENT

Callforniae

Numerlcal

Water

OQcean
Quality

Plan

Objectives

EPA

National
Sasltwaler

Amblent
Agquatic

Life

Water

Quallty

Criteria

Protection

Human Heatth
Proteciion

Marine Ag

uatic Lite Protection

Hecommended

Criteria

{30-day Average)
"t" = carcinogen

8-month
Medlan

|

30-day
Average

T-dmy
Average

Daily
Meximum

Instantaneous
Maximum

Contlnuous
Concentration
(4-day Average)

24-hour Average

Maximum
Concentration
(1-hour Average)

Toxicliy informatian

Me ximum

Acute

[ cheonic

T Other

Alkalinity
Aluminum
Ammonia

600 (89)

2400 (89)

6000 {89)

35(112) seep. 6

233 (112)seep. 6

Ammonium sulfamate
Antimony
Arsenic

1200

32

80

500 (94,100)
36 (94)

1500 (34,100)
69 {94)

2319 (95)

13 (6)

Asbestos
Barium
Berylium

0033 t

Boron
Bromide
Cadmium

9.3

43

Chioramine
Chlorate
Chioride

‘Chiorfne
Chiorine dioxide
Chiorite

259

8(90)

60 {90}

7.5 [59)

13 (99)

‘Chromlum (total)
Chromium (/1)
Chromium (Vi)

190,000

2(12)
2(12)

EE]
8 (12

20(12)

20 (12}

1100

10,300 (96)

obalt
Color
Capper

29

‘Cyande
Fluoride

Foaming agents (MBAS)
argness

Hydrazine
Hydrazina sultate

Hydrogen sullde
lodide
lron

Tead
Manganese
Marcury

0.04

0.4

56

0.025

140

Moalybdenum
Nicksl
Nirate

83

75

‘Nitrite
Oxygen, dissolved
4

6.0-8.0 pH units

6.5 - 8.5 pH untts

Phosphorus
Radioactivity, Gross Alpha
Radloactivity, Gross Beta

15 pCit {110y
50 pCll

0.1 (79)

TRadium 226 + 228
Radon
Selenium

5ol
150

71

300

Tettleable solds
Sitver
Sodium

07

1000

1500

28

3000
7

0.92 (100)

7.2 {100)

23

Bpedlic conductance (EC)
Strontium
Slrontium-90

8 pCiA

Tullate
Thalilum
Total dissolved solids (TDS)

2130

Tritium
Turbidhy
Uranium

75 NTU

100 NTU

20,000 pCill
225 NTU
20 pCil

Vanadium
Zing

INORGANICS

Page 4

80

200

86

95

Values are in ugfl (ppb) unless otherwise indicated.  Numbers in parentheses indicate footnotes.
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WATER QUALITY GOALS

FRESHWATER AQUATIC

pH

U.S.EPA Neational Ambient Water Quality Criteria
to protect Freshwater Aquatic Lite
Criteria Contlnuous Concentrations (4-day Avg.)
for AmMmonis at these Tempersiures (“C)

o ] 8§ [ W ] 5 ] = | 2 ] 30

Saimonids or Other Seneitive Coldwater Species Present —

Un-Tonlzed Ammonla (mg/l as NH3}

6.50 0.0067 0.0009 0.0013 0.0019 0.0019 0.0015 0.6019
6.75 0.0012 0.0017 0.0023 0.0033 0.0033 0.0033 0.0033
7.00 0.0021 0.0029 0.0042 0.0059 0.0059 0.0058 0.005%
725 0.0037 0.0052 0.0074 0.0105 Q.0105 0.0105 0.0108
7.50 0.0068 0.0093 0.0132 0.0186 0.0186 00186 0.0186
7.78 0.0109 0.0153 0.022 0.031 0.031 0.031 0.031
8.00 0.0126 0.0177 0.025 0.035 0.035 0.035 0.035
8.25 0.0128 00177 0.026 0.035 0.035 0.035 0.035
8.50 0.0126 0.0177 0.025 0.035 0.035 0.035 0.035
8.75 0.0128 0.0177 0.025 0.035 0.035 0.035 0.035
9.00 0.0126 0.0177 0.025 0.035 0.035 0.035 0.03%
Total Immonla (mg/T as NH3%)
6.50 25 24 22 1.49 1.04 0.73
6.75 25 24 2.2 22 1.49 1.04 0.73
7.00 25 24 22 22 1.49 1.04 0.74
7.25 25 24 22 22 1.50 1.04 0.74
7.50 25 24 2.2 22 1.50 1.05 0.74
775 23 22 21 20 140 0.99 on
8.00 1.53 144 137 1.33 083 0.66 C.47
825 [oX:7) 0.82 0.78 a.76 0.54 0.39 0.28
8.50 Q.49 047 0.45 0.44 0.32 0.23 0.17
875 0.28 027 0.26 0.27 0.19 0.15 0.11
9.00 .18 0.16 0.18 0.18 0.13 .10 0.08
imonide or Other Sensitive Coldwater Specles Absent + —
Un-fonized Ammonlia (mg/l as NH3{)
6.50 5.0007  0.0009 0.0013 00019 0.0026 0.0026 0.0026
675 0.0012 0.0017 0.0023 0.0033 0.0047 0.0047 0.0047
7.00 0.0021 0.0029 0.0042 0.0059 0.0083 0.0083 0.0083
7.25 0.0037 0.0052 0.0074 0.0105 00148 0.0148 0.0t48
7.50 0.0066 0.0093 0.0132 00188 0026 0.026 0026
7.75 0.0109 0.0153 0.022 0.031 0.043 0.043 0.043
8.00 00128 0.0177 0.025 0.0356 0.050 0.050 0.050
825 0.0126 0.0177 0.025 0.035 0.050 0.050 0.050
B850 0.0126 a.0177 0.025 0.035 0.050 005 0.050
8.75 00128 0.0177 0.025 0.035 0.050 0050 0.050
9.00 0.0126 0.0177 0.025 0.035 0.050 0.050 0.050
Total Ammonia {(mg/T as NH3Y
6.50 2.5 24 22 22 2.1 146 1.03
6.75 2.5 24 22 22 2.1 - 1.47 1.04
7.00 25 24 2.2 22 2.1 1.47 1.04
7.25 25 24 22 22 2.1 148 1.05
7.50 25 2.4 22 22 2.1 1.49 1.06
775 23 22 2.1 2.0 1.98 . 139 1.00
8.00 1.53 1.44 1.37 1.33 1.21 0.93 0.67
8.25 0.87 082 0.78 0.76 0.76 0.54 0.40
850 0.49 047 045 0.44 045 033 0.25
B.75 0.28 0.27 0.26 0.27 0.27 0.21 0.16
900 0.16 0.16 0.16 0.16 0.17 C.14 0.11

INORCANICS DPage5

3 To convert these values 10 mg/l as N, multiply by 0.822.

INORGANIC CONSTITUENTS

LIFE

— AMMONIA

U.S.EPA Nationel Ambient Water Quality Criteria
to protect Freshwater Aquaiic Lifs
Criterta Maximum Concentrations (1-hour Avg.)
for Ammonls at these Temperaiures (°C)

pH

o[s[wTw[zo[zs[ao

simonkds or Other Sensitive Coidwater Species Present —

Un-fonlzed Ammonia (mp/l as NH3{

6.50 0.0091 00129 0.0182 0.026 0.036 0.036 0.036
8.75 0.0149 0.021 0.030 0.042 0.089 0.058 0.058
7.00 0.023 0.033 0.046 0.066 0.093 0.083 0.093
7.25 0.034 0.048 0.068 0.095 0.135 0.135 0.135
7.50 0.045 0.064 0.091 0.128 0.181 0.181 0.181
7.7% 0.056 0.080 0.113 0.159 022 R Q.22
8.00 Q.065 0.092 0.130 0.184 026 0.26 0.26
825 0.065 0.092 0.130 0.184 026 0.26 026
8.50 0.065 0.092 0.130 0.184 026 0.28 0286
8.75 0.065 0.092 0.130 0.184 026 0.26 026
9.00 0.065 0.092 0.130 0.184 0.26 0.26 0.26
Total AmmonTa (mg/l as WQ:)

6.50 35 33 31 0 K]
6.75 x 30 28 27 27 1886 13.2
7.00 28 26 25 24 23 16.4 11.6
725 23 22 20 19.7 19.2 134 25

7.50 17.4 163 155 149 14.8 10.2 7.3

7.75 12.2 114 109 10.5 103 72 5.2

B.00 8.0 75 71 69 68 438 35

8.25 45 42 4.1 40 39 28 21

8.50 26 24 23 23 23 1.71 1.28
8.75 147 14 1.37 1.38 142 1.07 083
9.00 0.86 0.83 0.83 0.86 091 0.72 0.58

Saimonids or Gther Sensitive Coldwaier Specles Abseni —

Un-fonfzed Ammonla (mg/l as NH3§)

t Site-specific criteria development is stroinly suggested at temperatures above 20° C because of the limited data available to generate the criteria recommendation, and
at temperatures below 20° C because small changes in the criterla may have significant impact on the level of treaiment required in meeting the recommended criteria.

From Reference 13.

8.50 5.0051 0.0128 0.0182 0.026 0.036 0.051 6 05

6.75 0.0149 0.021 0.030 0.042 0.058 0.084

7.00 0.023 0033 0.046 0066 0.093 0.131 o 131
7.25 0.034 0048 0.068 0.095 0.135 0.190 0.190
7.50 0.045 0.064 0.091 0128 0.181 0.26 0.26
775 0.056 0.080 0.113 0.159 022 0.32 0.32
8.00 0.065 0.092 0.130 0.184 0.26 0.37 0.37
8.25 0.065 0.092 0.130 0.184 0.26 0.37 037
8.50 0.065 0.092 0.120 0.184 0.26 0.37 037
8.7% 0.065 0.092 0.130 0.184 026 0.37 037
9.00 0.065 0.092 0.130 0.184 0.26 0.37 037

Total Ammonia (mg/T as NH3Y)

6.50 35 33 31 4 23 ) 20

6.75 32 a0 2 27 27 26 18.6
7.00 28 2 25 24 23 23 164
7.25 23 2 20 197 192 19.0 138
7.50 174 163 15.5 14.9 1486 145 103
7.75 122 14 10.9 10.5 10.3 10.2 7.3

8.00 80 75 7.1 6.9 68 6.8 49

8.25 45 42 41 4.0 39 40 29

850 26 24 23 23 23 24 181
8.75 147 1.40 1.37 1.38 1.42 1.52 1.18
9.00 0.86 0.83 0.83 0.86 0.91 1.01 082
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WATER QUALITY GOALS - INORGANIC CONSTITUENTS

SALTWATER AQUATIC LIFE — AMMONIA
U.S.EPA Netlonal Amblent Water Quality Criteria U.S.EPA National Ambient Water Queiity Criteria
1o protect Saltwater Aquatic Life to protect Saltwater Aquatic Lilte
Criteria Continuous Concentrations {(4-day Avg.) Criterla Maximum Concentrations (1-hout Avg.)
for Yotal Ammonia at these Temperatures (°C) for Total Ammonias st these Temperstures (°C)

pH o s [ w [ 5 ] w [ 2 [ 3w [ 35 pH o [ s [ w T s T 20 T 25 1 3 [ 35

Salinity = 10 g/kg Salinity = 10 g/kg
70 41 29 20 14 9.4 66 4.4 a 7.0 270 191 131 92 62 44 29 21
72 26 18 12 8.7 59 41 28 20 1.2 175 21 83 58 40 27 19 13
74 17 12 7.8 53 a7 26 18 1.2 74 10 77 52 35 25 14 12 83
76 10 72 5.0 34 24 1.7 1.2 0.84 76 69 48 33 23 16 " 7.7 56
78 66 47 31 22 1.5 1.1 0.76 0.53 78 44 31 21 15 10 71 50 35
8.0 4.1 29 20 1.40 097 0.69 047 0.34 :X0] 27 19 13 94 64 4.6 31 23
B2 27 1.8 1.3 0.87 0.62 0.44 ¢.31 0.23 82 18 12 a5 58 4.2 29 21 1.5
84 1.7 12 0.81 0.56 0.41 0.29 0.21 0.16 84 11 79 54 3.7 2.7 19 14 1.0
86 1.1 0.75 0.53 0.37 027 0.20 0.15 c.11 86 73 5.0 35 2.5 1.8 1.3 0.98 0.75
88 068 0.50 0.34 0.25 0.18 0.14 0.11 0.08 88 46 3.3 23 1.7 1.2 092 on 0.56
9.0 0.44 0.31 0.23 0.17 0.13 0.70 0.08 0.07 9.0 29 2. 1.5 1.1 0.85 0.67 0.52 0.44

Sallnity = 20 g/kg Salinity « 20 gikg
70 4“4 30 21 14 97 6.6 47 31 7.0 291 200 137 96 64 44 1 21
72 27 19 13 9.0 6.2 44 30 2.1 72 183 125 87 60 42 29 20 14
7.4 18 12 8.1 58 4.1 27 19 13 74 116 79 54 7 27 18 12 8.7
76 u 75 53 34 25 17 12 0.84 76 73 50 35 2 17 11 79 586
78 89 47 34 23 186 1.1 0.78 0.53 78 48 31 23 15 n 75 52 35
8.0 44 3.0 21 15 1.0 0.72 0.50 0.34 80 29 20 14 98 6.7 4.8 33 23
82 28 1.9 1.3 .04 0.66 0.47 0.31 0.24 82 19 13 89 6.2 44 i 2.1 16
8.4 18 1.2 0.84 0.58 0.44 0.20 0.22 0.16 84 12 8.1 586 4.0 29 20 1.5 11
88 1.1 078 0.56 041 028 0.20 0.15 0.12 86 7.5 5.2 37 27 19 14 1.0 077
88 0.72 .50 0.37 0.26 0.19 0.14 o1 0.08 88 48 33 25 1.7 1.3 0.94 0.73 0.56
9.0 047 0.34 0.24 0.18 0.13 0.10 0.08 0.07 9.0 3.1 23 18 1.2 0.87 0.69 0.54 0.44

Salinity = 30 g/kg Sallnity = 30 g/kg
70 47 31 2 15 1" 7.2 50 34 70 312 208 148 102 71 48 33 23
72 29 pat] 14 87 6.6 4.7 31 22 72 196 135 4 64 44 a 21 15
74 19 13 87 58 4.1 23 20 14 74 125 85 58 40 27 19 13 94
76 12 8.1 56 37 31 1.3 13 0.90 786 79 54 37 25 21 12 8.5 6.0
78 75 5.0 34 24 1.7 1.2 0.81 0.56 78 50 33 23 16 "1 79 54 3.7
8.0 a7 a 2.2 16 1.1 0.75 0.53 0.37 8.0 an 21 1% 10 73 50 35 25
82 3.0 2.1 1.4 1.0 0.69 0.50 0.34 0.25 82 20 14 9.6 6.7 4.6 33 23 1.7
84 1.9 1.3 0.90 0.62 0.44 0.1 023 0.17 8.4 12.7 8.7 6.0 4.2 29 2. 1.8 1.1
86 12 0.84 0.59 0.41 0.30 0.22 0.16 0.12 86 8.1 5.6 40 27 20 1.4 1.1 0.81
g8 Q.78 Q.83 .37 Q.27 0.20 Q.15 [CRR] 2.09 88 52 35 2.5 18 13 1.0 0.75 0.58
9.0 0.50 0.34 0.26 019 0.14 0.1 0.08 0.07 90 3.3 23 1.7 1.2 0.94 071 0.56 0.46

INORGANICS DPage6 From Reference 13. September 1991



WATER QUALITY GOALS

INORGANIC CONSTITUENTS

FRESHWATER AQUATIC LIFE — METALS
U.S8S EPA Nationasl Amblent Water Quaiity Criterlea to Protect Freshwater Aquaestic Litle
Cadmium Cadmium Chromium Mt Chromium I Copper Copper Leed Lead Nicke! Nicket Sitver Zinc 2inc
Hardnees Contlnuous Conc.{ Maximum Conc. { Continuous Conc.| Maximum Conc. | Continvous Conc.| Maximum Conc. | Continuous Conc.| Maximum Conc. | Continuous Conc.] Maximum Cone. | Maximum Conc. Continuous Conc.| Maximum Conc.

(mg/ as CaCO3) | 4-day Avg. (pg/) | 1-hour Avg. (ug/l) | 4-day Avg. {ug/l) | 1-hour Avg. (ug/)| 4-day Avg. (pg/l) | 1-hour Avy. (ug/) | 4-day Avg. (ug/l) | 1-hour Avg. (ng/l)| 4-day Avg. (pug#) | 1-hour Avg. (pgil)| at any time (ug/h) | 4-day Avg. (pg/) | 1-hour Avg. (pg/h
5 0.1 0.13 18 149 091 1.1 0.070 1.8 13 12 0.023 8.4 9.2
10 0.19 0.29 3 263 1.7 20 017 44 22 202 0.077 15 17
15 0.26 0.46 44 367 2.3 3.0 0.28 7.3 32 285 Q.16 21 23
20 0.32 0.64 55 465 3.0 39 041 1" 40 363 0.25 27 30
25 0.38 0.82 67 558 36 48 0.54 14 49 439 0.37 3 36
0 0.44 1.0 77 648 42 57 0.69 18 57 512 0.51 38 42
35 0.50 1.2 88 735 48 6.6 0.84 21 65 583 0.67 44 48
40 0.55 14 98 80 54 15 0.99 25 73 653 0.84 49 54
45 0.61 1.6 108 903 6.0 8.4 12 30 80 722 1.0 54 59
50 0.66 1.8 117 984 6.5 9.2 1.3 H 88 789 1.2 59 65
55 o 20 127 1064 71 10 1.5 3B 95 855 1.5 64 ral
60 0.76 22 136 1143 7.6 11 1.7 43 102 921 1.7 69 76
65 0.81 24 145 1220 8.2 12 1.8 47 110 985 1.9 74 81
n 0.86 2.8 156 1297 8.7 13 2.0 52 17 1049 2.2 78 87
75 0.90 28 164 1372 9.2 14 2.2 57 124 112 25 83 92
80 0.95 30 172 1446 98 14 24 61 131 1174 28 88 87
85 1.0 33 1814 1520 10 15 2.6 66 137 1236 31 92 102
90 1.0 35 190 1593 11 16 28 N 144 1297 3.4 97 107
95 11 37 198 1665 11 17 3.0 76 151 1358 7 101 12
100 11 39 207 1737 12 18 32 82 158 1418 41 106 117
110 1.2 4.4 224 1877 13 19 3.6 L4 171 1537 4.8 115 127
120 1.3 48 240 2016 14 21 40 103 184 1655 5.6 124 137
130 1.4 53 257 2153 , 15 23 44 114 197 177 6.4 132 148
140 1.5 5.7 273 2287 i 16 24 49 125 210 1885 7.2 141 156
150 16 6.2 289 2420 ! 17 26 53 137 222 1999 82 149 165
160 1.6 6.7 304 2552 18 28 58 149 235 2111 9.1 158 174
170 1.7 7.1 320 2682 19 29 6.3 160 247 2222 10 168 183
180 1.8 78 335 2810 20 3 6.7 173 259 2332 ih! 174 193
190 1.9 8.1 350 2937 20 x 7.2 185 2n 2441 12 183 202
200 2.0 8.6 365 3064 21 M 7.7 197 283 2549 13 191 211
210 20 a1 380 188 22 36 8.2 210 295 2657 15 199 219
220 2.1 95 395 3312 23 37 8.7 223 307 2763 16 207 228
230 22 10 409 3435 24 k. 9.2 236 319 2869 17 215 237
240 23 11 424 3557 25 40 9.7 249 331 2974 18 23 246
250 23 11 436 3678 26 42 10 262 342 3079 20 230 254
260 24 12 453 3798 27 44 11 276 354 3183 21 238 263
270 25 12 467 3917 28 45 n 289 365 3286 22 246 27N
280 25 13 481 4036 29 47 12 03 ar 3389 24 254 280
290 2.6 13 495 4153 29 48 12 317 388 3491 25 261 288
300 2.7 14 509 4270 30 50 13 331 399 3592 27 269 297
310 28 14 523 4386 N 51 13 345 41 3694 28 276 305
320 28 15 537 4502 32 53 14 359 422 3794 30 264 314
330 29 15 550 4617 33 55 15 373 433 3894 32 291 322
340 3.0 16 564 4731 34 56 15 388 444 3994 33 299 330
350 3.0 18 577 4845 34 58 16 402 455 4093 35 306 338
360 3.1 17 591 4958 35 59 16 417 466 4192 37 314 346
370 32 17 604 5070 36 61 17 432 477 4290 39 1 355
380 3.2 18 618 5182 37 62 17 47 488 4388 40 328 363
390 33 18 631 5294 38 64 18 462 499 4485 42 336 n
400 34 19 644 5405 39 65 19 477 509 4582 44 343 379
410 34 18 657 5515 39 67 19 492 520 4679 46 350 387
420 35 20 670 5625 40 69 20 507 531 4776 48 358 335
430 38 20 684 5734 41 70 20 523 542 4872 50 365 403
440 3.6 21 697 5843 42 72 21 538 552 4967 52 372 411
450 37 21 709 5952 43 73 22 554 563 5063 54 379 419
460 38 2 722 6060 44 75 22 570 573 5158 56 386 426
470 38 P 735 6168 44 76 23 585 584 5252 58 393 434
[ 480 39 2 748 6275 45 78 23 601 504 5347 60 ano 442
490 4.0 24 761 62382 46 79 24 617 605 5441 62 407 450

500 40 24 773 6488 47 81 25 633 615 5535 65 414 458 __J

INORGANICS Page?

From Reference 13.

These criteria functions are graphed on pages 8 through 14.
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WATER QUALITY GOALS — INORGANIC CONSTITUENTS

NATIONAL AMBIENT WATER QUALITY CRITERIA TO PROTECT FRESHWATER AQUATIC LIFE — CADMIUM
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WATER QUALITY GOALS — INORGANIC CONSTITUENTS
NATIONAL AMBIENT WATER QUALITY CRITERIA TO PROTECT FRESHWATER AQUATIC LIFE — CHROMIUM I11
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WATER QUALITY GOALS - INORGANIC CONSTITUENTS
NATIONAL AMBIENT WATER QUALITY CRITERIA TO PROTECT FRESHWATER AQUATIC LIFE — COPPER
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Criteria Continuous Concentration (4-day Average)
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Hardness (mg/1 as CaCO3)
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ATER QUALITY GOALS —

INORGANIC CONSTITUENTS

NATIONAL AMBIENT WATER QUALITY CRITERIA TO PROTECT FRESHWATER AQUATIC LIFE — LEAD
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INORGANICS Page 11 From Reference 13.  These data are tabulated on page 7. September 1991



WATER QUALITY GOALS — INORGANIC CONSTITUENTS
NATIONAL AMBIENT WATER QUALITY CRITERIA TO PROTECT FRESHWATER AQUATIC LIFE — NICKEL
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Criterion (ug/1)

INORGANICS Page 13
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WATER QUALITY GOALS

INORGANIC CONSTITUENTS
NATIONAL AMBIENT WATER QUALITY CRITERIA TO PROTECT FRESHWATER AQUATIC LIFE — SILVER
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WATER QUALITY GOALS — INORGANIC CONSTITUENTS
NATIONAL AMBIENT WATER QUALITY CRITERIA TO PROTECT FRESHWATER AQUATIC LIFE — ZINC
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INORGANICS Page 14 From Reference 13.  These data are tabulated on page 7. September 1991




WATER QUALITY GOALS -

HUMAN HEALTH AND WELFARE

ORGANIC CONSTITUENTS

Caiifornie
Heslth Advisories or Suggested Proposition 85 One-in-e-Miftion Incrementali
Drinking Water Standards (Califtornia & Federal) No-Adverse-Response Regulatory Cancer Risk Estimates
Maximum Contaminant Levels (MCLs) Californla State Action Levels Lavels (SNARLs) Level as & |U.S.EPA Nationall U.S. EPA Heaith National

ORGANIC Californis Dept. of Health Services | U. 8. Environmenial Protection Agency Department of Health Services | (siso see cancer risk estimates) Water Quality | Ambient Water | or Water Quality Academy of
CONSTITUENT Primary MCL | Secondary MCL | Primary MCLTSeoond..y MCL[  MCL Goal Toxicity T Taste & Ocdor EPA | HAS Criterion (14) | Qusiity Criterls Adviscries Sciences (NAS)
Acenaphthene

Acenaphthylene 0.0028 (41) (W)

Acetaldehyde 45
“Aciflyoden “ 100/ 400 (7-yr.7) (B2

Acrolein )

Acrylamide (105) 810 (93) 20/ 70 (7-y1.7 0.1 001 (B2) 0.024
Acrylonitrile 174 (7-y1,7.68) 0.35 0.058 007 (B1,68) 0.36
Alachior 2(93) 2010 (93) 02 100 {10-day) 700 0.4 (B2)

Aidicarb a(107) 1{107) 10 1 02/07 (%) (D) 2.3(21)
“Aldicarb sulfone 2{107) 1(107) 2 0)

Aldicarb sulfoxide 4(107) 1(107) 1 (0)

Aldrin 0.05 0.3 (10-day 68) 0.02 0.000074 0.002 {82.68) 0.003
“Ametryn 60 )

Aniline 50

Anthracene 0.0028 (41) (D}
‘Atrazine 3 393 3(93) 3 150 @)

Azinphos-methyt B87.5

Azobenzene 3
TBaygon 90 3 (o]

Benetin 700

Bacntazon 18 20 (D)
Benz{ajanthracene 0.1 {100) 2600 (100) “0.0028 a1y B2)

Benzene 1 5 2810 200 (10-day} 35 0.66 1(A)

Benzenss, chlorinated
Benzenes, dichloro-

Benzenes, trichloro-

Benzidine 0.0005 0.00012 (A}
Benzidines, dichloro- 0.01

Benzofb)fluoranthene 0.2 (100) zero {100} 0.0028 (41) (82)
Benzofk)luoranthene 0.2 (100) zer0 {100) 00028 (41) (B2)
Benzo{g.h.)perylene 0.0028 (41) D)

Benzo(ajpyrene 0.2 (100) zero {100y 0.03 0.0028 (41) (82)

alpha-BHC 0.7 500 (7-day.43) 0.15 0.0092 033
bea-BHC 0.3 500 (7-day.43) 0.25 0.0163 612
gamma-BHC (Lindane) 4 4/ 0.2(93) 0.2 (99} 0.2 500 (7-day,43) 0.3 0.0186 0.03 (C) 0.054
deha-BHC 500 (7-day.43)

technical - BHC 500 {7-day) 01 00123

Bis{2-chloroethyl) ether 0.15 0.03 042
B1s{2-chloroethaxy) methane
Bis (2-chioroisopropyl) ether 300 (D)

Bis(chioromethyl) ether 0.01 0.00000376

Bromadil 0 87.5 (C)
Bromochloromethane 90 (68)

Bromadichloromethane 100 (19) 100 (19} 400 / 1300 {7 y+,7,68) 0.19 0.3 (B2,68)

Bromoform 100 {19) 100 (19) 2000 (10-day .68) 0.19 4 (82.68)

Bromomethane 10 019 [s]}

4-Bromophany! pheny! sther

Butachior - 0

1.3 Buladiene 62

Butylate 350 D)

n-Butyt benzyt phthalate 100 {100} 100 (100) (€}
Taptan 350 350 —(B82)

Carbaryl 60 700 574 (]

Carbofuran 18 40 (33) 40 (93) 40 (E)
Tarbon 1etrachioride 0.5 5 @10 707300 (7-yr.7) 200 (7-day) 25 04 0.3 (82 45
Carboxin 700 (0)

Catechol 2200 {24-hr) ~
‘Trloramben 100 1750 Kis]]

Chlordane 0.1 2(99) 610 (93) 80 (10-day) 0.25 0.00046 0.03 (82) 0.028
Chiorobenzens £y 100 {93) 100 {93) 100 ) 23121y

ORGANICS

Page 1

Values are in ugfl (ppb) unless otherwise indicated.  Numbers in parentheses indicate footnotes.
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WATER QUALITY GOALS - ORGANIC CONSTITUENTS
HUMAN HEALTH AND WELFARE

Calitornia
Heaith Advisories or Sugg d Proposition 85 One-in-a-Mlillilon Incrementst
ODrinking Water Standards (California & Federal) No-Adverse-Response Reg uiatory Cancer Risk Estimates
Maximum Contaminant Levels (MClLs) California State Action Levels Leveis (SNARLs) Levelas o |U.S.EPA National] U.S. EPA Health National
ORGANIC California Dept. of Heaith Services | U. 8. Environmental Protection Agency Department of Health Services | (siso see cancer risk estimates) Water Quality | Ambient Water | or Water Quaiity Academy of
CONSTITUENT Primary MCL | Secondary MCL | Primary MCL T Secondary MCL|  MCL Goal Toxicity _I Teste & Odor EPA [ NAS Criterion (14) | Quality Criteria Advisories Sciences (NAS)
4-Chloro-o-cresol
4-Chloro-m-cresot
6-Chioro-m-cresol
Chloroform 100 (19) 100 {19) 1007 500 (7-yv.7 .68) a5 [\RI) & (02.68) 026758 (44)
Chloromethane 3 (68) .19 (©)
2-Chloronaphihalene .
2-Chlorophenol 40 (68) D)
3-Chlorophenol
4-Chiorophenol
Chloraplerin 50 37 12740 (7)
3-Chloropropene 15
Chiorothalonil 200 (10-day) 1.5 (82)
2-Chiarotofuene 100 (]}
4-Chlorotoluene 100 (D)
Chlorpropham 350
Chlorpynfos 20 (68) [is]]
Chrysene 0.2 (100) zeno (100) 0.0028 (41) 82)
Cyanazine 10 D)
24D 700 100 7 70{93) 100 /7 70(33) 70 B7.5 )
Dacthat (DCPA) 4000 (0)
Dalapon 200 (100) 200 (100) 200 Oy
‘DRCP 0.2 0.2 (%) zero (93) 50 (10-day) 0.05 0025 0.03 (B9 0.051
DDOD 1{50)
DDE 1 {50)
DDT 1 (50) 0.000024 B2) 0.042
Demeton
Diazinon 14 0.6 14 (E)
Dibenz(a,hyanthracene 0.53(100) zero (100) 0.0028 (4 1) 2y
Dibromoacetonitrile 20 (68) 23/161 (7) {C)
Dibromochloromethane 100 (19) 100 (19} 20 (68} 18,000 (24-hr) Q) 06
Dibutyl phthalate 800 (100) 770 o))
Dicamba 200 8.75 (D)
Dichloroacetic actd 3 (68} 1751420 (7 {C)
Dichloroacetontiie 6 (68) &
1,2-Dichlorobenzene 600 {93) 10 {100} 600 (93) 130 (77) 10 600 300 (25) (D)
1,3-Dichiorobenzene 130 (77) 20 600 )]
1.4-Dichlorobenzene g 75 5 (100) 75 75 a4 (25) 10 €y
3.3 -Oichlorobenzidine 03 0.01 {52)
Dichiorodtivoromethane 1000 5600 (7-day) 0.19 (D)
7.7 Dichloroethane [
1,2-Dichloroethane 05 5 zer0 700 (10-day) 5 0.94 0.4 (82) 0.71
1,1-Dichlorgethylene 6 7 7 7 100 0033 006 (C,68)
T 1,2-Dichlotoathylane € 70 (33) 70 (33) 70 D)
trans- 1,2-Dichloroethylene 10 100 (93) 100 (93) 100 D)
Dichloromethane 5 (100) zera {100) 40 1500 (10-day) 5000 (7-day) 25 0.19 5(82)
2.3 Dichlorophenol
2.4-Dichlorophenol 20 {68} 2000 / 7000 (7) D)
2.5-Dichlorophenol
2.6 Dichlorophenol
3.4-Dichlorophenol
1.2-Dichloropropane 5 5 (93) 2ero {93) 90 {10-day) 0.5 (B2)
l..’!»chh)orxr?ogene [} 0 {10-day) I 0282 0.45
B:gz?{:m 0.05 0.5 (10-day) 0.02 0.000071 0.002 (B2) 0.0019
Tiesel OF 100 (;(%Jay) ©
Ditethylhexyl) adipate 500 {100} 500 {100}
Di(2: ethythexyljphthalate 4 4 {100) 2ero (100) 4200 40 3(B2.68) 24
Tiethyl phthalate 5000 (100) 5000 (68) D)
Ditsopropyt methyt phosphonate 600 )
Dimelhoate 140 1

ORGANICS  Page2 Values are in ugfl (ppb) unless otherwise indicated. Numbers in parentheses indicate footnotes. September 1991



WATER QUALITY GOALS - ORGANIC CONSTITUENTS
HUMAN HEALTH AND WELFARE

Calitornin
Health Advisories or Suggested Proposition 85 One-in-a-Mitllon Incremental
Drinking Water Standards (California & Federat) No-Adverse-Response Regulatory Cancer Risk Estimates
MaxIimum Contaminant Levels (MCLls) Callfornia State Action Levels Levela (SNARLs) Levelasa [U.S.EPA National| U.S. EPA Hesalth National
ORGANIC California Dept. of Hesith Services | U. S. Environmentai Protection Agency Department of Health Services | ({aiso see cancer risk estimates) Water Quality | Amblent Water | or Water Quality Academy of
CONSTITUENT Primary MCL [ Secondary MCL I Primary MCL [ Secondary MCL I MCL Goal Toxicity ] Taste & Odor EPA [ NAS Criterlon (14) | Quality Criteria Advisories Sciences (NAS)
Dimethrin 2000 10))
2.4-Cimethylphenol 400
Dimethyt phthalate D)
1.3-Dinttrobenzene 1 )
2.4-Dinftro-o-cresol
Dinitrophenol 110
2.4 -Dinftrophenol 110
2.4-Dinitrototuene 1 on 0.113
2,6-Dinltrotoluene
Dinceeb 7 (100) 7 (100) 7 35 [s]]
Oi{n-octyl) phthalate
1,4-Dioxane 400 (10-day) 15 7 (B2)
Diphenamid 40 200 [i2))
1,2-Diphenylhydrazine 0.042
Olquat 20 (100) 20 {100) 20 (D)
TDisyston 03 0.7 ®
Diuron 10 )
£ndosulan
Endosulfan sulfate 74 (104)
Endothall 100 (100) 100 (100) 100 o))
Endrin 0.2 0.2 / 2(100) 2(100) 2 (D)
Epichlorohydrin (105) zero (93) 707y 530 (7-day) 45 4(B2)
Ethers, chioroalkyl
Ethers, halo-
Eihlon 35
Ethylbenzens 6880 700 (93) 30 (100} 700 (93} 700 (D)
Ethytens dibromide (EDB) 0.02 0.05 (93) 2610 (93} 8 (10-day) 0.1 0.0004 (B2) 0.055
Elﬁama glycol 7000 [s))
Ethylene oxide (ETO)} 10(5) / 1
Ethylenes, dichioro-
Fihylene thiourea (ETU) 100 /400 (7-y1,7) 0.06 (B2 0.23
Fenamiphos 2 [{s)]
Ferbam 87.5
Fluometuron 90 [3]}
Fluoranthene (D)
Fluorene 0.0028 (41) [(%)]
Folpet 1120 700 B2)
Fonofos 10 {D)
Formaldehyde 30 1000 {68) 75 (B1-inhalation}
Furmecyclox 10
Glyphosate 700 700 (100} 700 (100) 700 )
Heptachlor 0.01 04 (39) zero (93) 5 (7-y1) 0.1 0.00028 0.008 (B2) 0.012
Heprachior epoxide 0.01 0.2(99) 2010 (93) 0.1 (7-yr} 0.04 0.004 (B2)
Hexachlorobenzene 1{100) 2600 (100) 50 (10-day) 30 (7-day) 0.2 0.00072 0.02 (B2 0.017
Hexachlorobutadiene 1 0.45 0.5 (C)
Hexachlorocyclopentadiene 50 (100) 8 (100} 50 (100) )
Hexachloroethane 1 1.9 C)
Hexachiorophene 0.35 (68) 7
n-Hexane 4000 (10-day) ©)
Hexazinone 200 (0)
HMX 400 (D)
Tndeno{1,23-c dipyrene 0.4 (100) zero (100) 0.0028 {47) B2)
isophorone 100 (68) 9(C)
Isopropanol 1000 (24-br.68)
Kepone 0.011
Kerosene 100 (10-day)
Malathion 160 200 (68) 160 (D)
Maletc hydrazide 4000 (V)]
Maneb 35
MCPA 11 B8.75 (E)

ORGANICS DPage3 Values are in pugfl (ppb) unless otherwise indicated. Numbers in parentheses indicate footnotes. September 1991



WATER QUALITY GOALS —

ORGANIC CONSTITUENTS
HUMAN HEALTH AND WELFARE

Calitornis
Heslth Advisories or Sugg d Proposition 65 One-in-a-Mitilon Incremantal
Drinking Water Standards (California & Federel) No-Adverse-Response Regulatory Cancer Risk Estimates
Maximum Contaminant Levels (MClLs) Calitornia State Action Levels Levels (SNARLs) Levetse a |U.S.EPA National] U.S, EPA Health Natlonai
ORGANIC Callfornia Dept. of Heatth Services | U. 8. Environmentai Protection Agency Department of Health Services | (also see cancer risk estimstes) Water Quality | Ambient Water | or Water Quatity Academy of
CONSTITUENT Primary MCL | Secondsry MCL | Primary MCL ] Secondary MCL]  MCL Gos! Toxicity | Taste & Odor EPA | NAS Crlterlon (14) { Quallty Criteria Advisories Sciences (NAS)
Methanres, halo 100 (19)
Methomyl 200 175 {0y
Mathoxychlor 100 100 / 40(93) 100 / 40(393) 40 700 D)
Methyl 1-5utyT ether (MTBE) 40 (68) )
4.4° Methylens ba(N N dimetyiariing 10
Methyl ethy! ketone {MEK) 200 )
Methyl methacrylate 35 (68) 800
Methy! parathion 30 2 30 ()}
Metotachtor 100 (C)
Metribuzin 200 ]}
Mirex 4.9/0.033ng4 (51,82
Molinate 2
Nabam
Naphthalene 20 (D)
Naphthalenes, chiorinated
Nitralin 700
Nitrobenzena 5 {7-day}
Nitrofen 0.0089
Nitroguanidine 700 D)
2-Nitrophenol 290 (7-day.37)
4-Nitrophenol 60 (68) 290 (7-day,37) 0)
Nitrophenol 290 (7 day)
Nitrosamines
N-Nitrosodi-n-butylamine 0.03 0.0064 0.0064
N-Nitrosodiethanolamine 0.15
N-Nitrosodiethylamine 0.01 0.00C8
N-Nitrosodimethylamine 0.02 0.0014
N Nhtresodiphenylamine 40 49
N-Nitrosodipropylamine 0.05
N-Nitroso-N-ethylutea 0.015
N-Nitrosomethylethylamine 0.015
N-Nitroeo-N-methylurea ¢.003
N-Nitrogopyrrolidine 0.15 0.016
trans-Nonachlor
Oil & grease
Oxamyl 200 {100) 200 (100) 200 (2]
Onychlordane
PAHs ses ndkvidus! chemuc als see mdividual chemc sl s8¢ individual chemicais 0.0028
Paraquat 0 59.5 (E)
Farathion 30 0 (1C)
Pemachiorobenzene
Pentachioroathane
TPemachioronitrobenzene 038 € 36
Pentachiorophenol 1(107) 30 (100) zero (107) 30 300 (10-day) 6€/21(7) 20 0.3(B2)
Phenanthrene 0.0028 {41)
Phenol 5.0 (39) 4000 (68) )
Phenols, chlorinaled
Phenols, nitro-
Phenols, non—chlorinated
Phorate 0.7
Phthalate esters see individual chemc els 100 indvidual cheme aig 20 indvidual chemic i 200 ncvidual chermcale | see individ chemicals | see ndivid chemical 00 ndividual chemicels | see ndind chernicaty
Picloram 500 (100) 500 (100) 500 1050 ) T
Polybrominated biphenyls 0.01
Polychlorinated biphenyls 0.5 {106) zero (106) 50 (7-day) 0045 0.000079 0.005 (B2) 0.16 {69)
Prometon 100 Lo}
Pronamice 0 (C)
Progachlor 0 700 (0)
Propanes, dxhloro-
Propanil 140
Propazine 10 325 (9]

ORGANICS

Page 4

Values are in pgfl (ppb) unless otherwise indicated. Numbers in parentheses indicate footnotes.
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WATER QUALITY GOALS -
HUMAN HEALTH

ORGANIC CONSTITUENTS
AND WELFARE

Calitornia
Heatth Advisories or Suggested Proposition 85 One-in-a-Million {ncremente!
Drinking Water Standards (Calilfornis & Federati) No-Adverse-Response Reguiatory Cancer Risk Estimates
Maximum Contaminant Levels (MCle) California State Action Leveis Levels (SNARLSs) Levelise 8 [U.S.EPA National]| U.S. EPA Health National
ORGANIC Callfornia Dept. of Heaith Services | U. 8. Environmental Protection Agency Department of Heslth Services | (also see cancer risk estimates) Water Quality | Ambient Water | or Water Quality Academy of
CONSTITUENT Primary MCL | Secondary MCL [ Primary MCL I Secondary MCL [ MCL Goal Toxicity | Taate & Odor EPA I MAS Criterion (14) | Quality Criteria Advisorise Sciences (NAS)
‘Propenes, dichloro-
Propham 100 D)
Pyrene 0.0028 (41) (D)
TROX (Tyclonite) 2 0.3(0)
Resorcinol 500 (7-day)
Rotenone 14
Timazine 10 1{100) 1 {100) 1 1505 €
Styrene 100 (93) 10 (100} 100 (93) 100 931 0.01{C)
Sulallale 0.31
2457 70 700 )
2.3,7,8 TCDD (Dioxin} 0.00005 (100} 2ero (100) 000001/ 0 00004 (7 y1 7) 0.0007 0.0000025 0.000000013 0.0000002 (B2)
Tebuthluron 500 0y
Terbacil 90 ®)
Terbulos 09 (D)
1,2,4.5 Tetrachlorobenzene
1,1.1.2 Tetrachloroethane 70 [N(9)
1.1,2,2-Tetrachloroethane 1 017 ()
Tetrachloroethylena (PCE) 5 5 (93) zer0 {93) 1000 / 5000 (7-y1.7} 7 0.8 0.7 (82) 38
23,48 Tetrachlorophenol
2,3.5,8-Tetrachlorophenal
Thiobencarb L 1
Thiram 35
Toluene 1000 (93) 40 (100) 1000 (93) 100 1000 340 D)
Toxaphene 5 5 1 3(93) 2010 (93) 40 (10-day) 8.75 0.3 0.00071 0.03 (82)
2.457TP (Silvex) 10 10 / 50(93) 50 (93) 50 525 )
Tributyhin
Trichior: yde, hy d 50 (68) (D)
Trichloroacetic acid 200 (68) 7120 (7) (©)
Trichloroacetonitrile 50 (10-day,68)
Trichlorton 26 /88 (7)
7.2 4-Trichlorobenzene §(100) 9 (100) 9 2]}
1,3.5- Trichiorobenzene 40 D)
1,1, 1-Trichioroethane 20C 200 200 200 3800 D) 17(21)
1.1.2-Trchlorcethane 2 F{00) F(00) 3 [X3 0.6 ()
Trichioroethytene (TCE) 5 5 zero 0 27 3(B2) 1.5 (21}
Trichlorofluoromethana 150 2000 8000 (7-day) 0.18 {0)
345 Trichlorophenol
2.4,6-Trichlorophenol 2500 (7-aay) S 1.2 3{82.68)
1,2,3-Trichloropropane 40
T.1.2 Ticdore1,2.2 mluaroehane 1200
Trifluralin 5 700 5(C)
Trinitroglycerol 5
Trinitrophenal 200 (7-day)
Trinitrotoluene (TNT) 2 1(C)
Trithion 7.0
Urethane 0.35
Vinyi chioride 05 2 2610 10/ 50 (7-y1,7) Q.15 2 0.015 (A) 1.1
Xylona{s) 1750 10,000 (93) 20 (100) 10,000 (93) 10,000 - (D)
n
Ziram 875
ORGANICS Page5 Values are in ugfl (ppb) unless otherwise indicated.  Numbers in parentheses indicate footnotes. September 1991




WATER QUALITY GOALS — ORGANIC COlNSTITUENTS
AGRICULTURAL USE, HEALTH & WELFARE, AND FRESHWATER AQUATIC LIFE

U S. EPA Nationaj Amblent
Freshwater

Recommended

Water Qu
Aguatic
Criterian

Yy Crl1eria
Protesctlion

alit
Life

Health & Wellare
Protectlion

ORGANIC
CONSTITUENT

Agricultural
Water Quality
Goasls (78)

Public Heelth
Effects

Taste & Odor
or Weliare

Continuous
Concentration
(4-day Average)

24-hour Average

Maximum
Concentration
(1-hour Average)

Meximum

Toxlcity Information

Other

Acute [
1700

Chronic I

“Acenaphthene 50
Acenaphthylene
Acetaldehyde
Acillluorden
Acrolsin 320 68 21
Acrylamide
Acrylonitiie
Alachlor
Aldicarb
Aldicarb suflone
Aldicarb sufoxide
Aidrin 3
‘Ametryn
Aniline
Anthracsne
Avazine 9
Azinphos-methyl 001
Azobenzene
Baygon
Benefin
Bertazon
Benz(a)anthracene
Benzene
Benzenes, chiorinated 250
Benzenes, dichloro- 400 7950
Benzenes, trichioro- 250 (22)
Benzidine
Benzldines, dichloro-
Benzo(b)fluoranthene
Benzofk)fivorarthens
Benzo(g.h.)perylene
Benzo(a)pyrene
apha-BHC

ta-BHC
gamma-BHC (Lindane)
deha-BHC
technical-BHC 100
Bis(2-chioroethyl) ether 238,000 (46)
Bis(2-chioroethoxy) methane
Bis(2-chlorolsopropyh ether
Bis(chioromethyl) ether
Bromacil
Bromochloromethane
Bromodichloromethane
8romoform
Bromomethane
4-Bromophanyl phenyl ether
Butachior
1.3-Butadiene
Butylate
n-Butyl benzyt phthalate
Captan
Carbary!
Carboluran
‘Carbon tetrachloride
Carboxin
Catechol
Chlorarben
Chlordane
Chlorobenzene 488 20

520 (36)

7550 2600 (17

76 (18)

50 (23)

763 pg/l
50 (22,23)

0.08 20

122 (58)

238,000 (46)
238,000 {46)

122 (58)
122 (58)

11,000 (20)

11,000 (20)

71,000 (20)
360 (58)

122 (59)

940 (45) 3 (45)

002 (54)

35,200

0.0043 24

250 (22) 50 (72.23)

ORGANICS Pageb Values are in g/l (ppb) unless otherwise indicated.  Numbers in parentheses sndicate footnotes. September 1991



WATER QUALITY GOALS — ORGANIC CQNSTITUENTS
AGRICULTURAL USE, HEALTH & WELFARE, AND FRESHWATER AQUATIC LIFE

U. S EPA Nastional Amblent Water Quality Criteria
Freshwater Aquatic Life Protection
Health & Welfnare Recommended Criterias
Agricuitural Protection Contlnuous Maximum
ORGANIC Water Quality Public Health Taste & Odor | Concentration Concentration Toxiclty Intormatlen
CONSTITUENTY Gonls (78) EHects or Weitare {8-day Average} | 24-hour Average| (1-hour Average), Maximum Acute ] Chronic [ Other

"a-Chloro-o-cresol 1800
4-Chioro-m-cresol 3000 30
6-Chloro-m-cresal 0
“Thioroform 26,500 1230
Chioromethane . 11,000 (20}
2-Chloronaphthalene 1600 (48)
2-Chioropheno 0.1 4,380 2000 (34)
3-Chigrophenol 0.1
4-Chiorophenol 0.1
‘Thloropicrin
3-Chloropropene
Chiorothalonil
2-Chioratoluene
4-Chiorotolusne
Chlorpropham
‘Chlorpyrifos 0.041 0.083
Chrysene
Cyanazine
24D 100
Dacthal (DCPA) 14,300 (18)
Dalapon 110 (54)
DHCP
DDD 0.0010 (50) 1.1 (50) 0.8
DDE 0.0010 (50) 1.1 {50) 1050
) 0.0010 ({50) 1.1 {50)
Dermeton 0.1
Diazinon 0.009 (54)
Dibenz(a,hjanthracene
Dibromoacetonitrile
Dibromochloromethane 11,000 (20)
Dibutyl phthalate 34,000 940 (45) 3145)
Dicamba 200 {54)
Dichloroacetic acid
Dickloraacetonitriie
1,2-Dichiorobenzene 400 (24) 1120 (24) 263 (24)
1,3-Dichlorobenzene 400 (24) 1120 (24) 763 (24)
1,4-Dichlorobenzene 400 (24) 1120 (24) 763 (24)
3,3 -Dchlorobenzidine
Dichlorodfiuoromethane 11,000 (20)
1.1-Dichlorosthane
1,2-Dichiorosthane 118,000 20,000
1,1-Dichloroethylene 11,600 (27)
cis-1,2-Dichloroethylene 11,600 (27)
trans-1,2-Dichloroethylene 11,600 (27)
Dichloromethane 11,000 (20)
2.3 Dichlorophenol 0.04
2,4-Dichlorophanol 3000 03 2020 %5 70 (35)
2.5-Dichlorophenol 0.5
2,6-Dichforophanol 0.2
3,4-Dichlorophenol 03
1,2-Dichloropropane 23,000 (28) 5700 (28]
1,3-Dichloropropens 87 (29) 6060 {29) 244°(29)
Dichlorvos
Dieldrin 0.0019 25
Tlesel O
Diethythexyl) adipate
Di(2-ethylhexylphthalate 15,000 360 (100} 400 (100) 940 (45) 3(45)
Dlethyl phihalate 350000 340 (45) 3 (45)
Disopropyl methyd phosphonate
Dimethoate

ORGANICS DPage?7 Values are in jig/l (ppb) unless otherwise indicated.  Numbers in parentheses indicate footnotes. September 1991



WATER QUALITY GOALS — ORGANIC CONSTITUENTS
AGRICULTURAL USE, HEALTH & WELFARE, AND FRESHWATER AQUATIC LIFE

U. S . EPA_Natlonal Ambient
Freshwater

Recommended

Water Quae
Aquatlic L
Criteria

ity Criteria
!le Protection

Hesith & Welfare

ORGANICS

ORGANIC
CONSTITUENT

Agricultural
Water Quality
Goals (78)

Protection

Continuous

Public Health
Eftects

Toste & Odor
of Weilare

Concentration
{4-duy Average)

24-hout Average

Maximum
Concentration
(1-hour Average)

Maximum

Toxiclty information

Acute

r Chronic

[

Other

Methanes, halo-
Methomyl
Methaxychior

0.03

11,000

"Methyl t-butyl ether (MTBE)
1.4 Methylene biaN N-dimethylandine)
Mothyt ethyl ketone {MEK)

Methyl methacrylate
Methyl parathion
Maetolachlor

100 (18)

Metribuzin
Mirex
Molinale

100 (18)
0.001

‘Nabam
Naphthalens
Naphthaienes, chiorinated

1600

620

Nitrakn
Nitrobenzene
Nitroten

19,800 o

27,000

Nitroguanidine
2-Nitrophenol
4-Nitrrophenot

230 (88)
230 (86)

150 (38.88)
150 (38.88)

Nitrophenol
Nitrosamines
N-Nitrosodl-n-butylamine

230 (88)

5850 (56}

150 (38.88)

NNltrosodiethanolamine
N-Nitrosodiethylamine
N-Nitrosodimethytamine

5850 (56)

5850 (56) _

‘N-Nirosodiphenylamine
N-Nitros odipropylamine
N-NHroso-N-ethylurea

5850 (56)
5850 (56}

N-Nitrosomethylethylamine
N-Nitrcso-N-methylurea
N-Nitrosopy rrolidine

5850 (56)

trans-Nonachior
Oil & grease
Oxamyl

‘Oxychlordane
PAHs
Paraquat

arathion
Pentachiorabenzene
Pentachiorosthane

74

0.013

0.065

250 (22)
7240

1100

50 (22,23)

Pentachloronitrobenzene
Pentachloraphenoi
Phenanthrene

1010 0

Vares wth pH (13)
6.3 (100)

Vanes wth pH (11)
30 (100}

1.74 (70)

Phenol
Phenols, chiorinated
Phenols, nitro-

10,200

230

2560

150 (38)

Phenols, non—chlorinated
Phorate
Phthalale seters

840

Picloram
Polybrominated biphenyls
Polychlorinated biphenyls

0014

> 2

Prometon
Pronamide
Propachlor

8 (18)

Propanes, dichloro-
Propanil
Propazine

23,000

5700

Page 9

Values are in ug/l (ppb) unless otherwise indicated.  Numbers in parentheses indicate footnotes.
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WATER QUALITY GOALS - ORGANIC CONSTITUENTS
AGRICULTURAL USE, HEALTH & WELFARE, AND FRESHWATER AQUATIC LIFE

U S. EPA National Ambient Water Qual
Freshwater Aquatic LI
Health & Wellare Recommended Criteria
Agricutturst Protection Continuous Meximum
ORGANIC Water Quality Public Heaith Taste & Odor Concentrstion Concentration Toxiclty Information

CONSTITUENT Goals (78) Effects or Wellare (4-lay Average) | 24-hour Average| (1-hour Average) Maximum Acute l Chronic L Other

i1ty Criteria
!le Protection

Propenes, dichloro- 87 6060 244
Propham
Pyrene

RADX (Cydonite)
Resorcinol
Rotenone 10 (54)
‘Simazine 10 (54)
Styrene

Sulialiate

2457

2.3,7.8-7COO (Dioxin)
Tebuthiuron

Torbacl

Terbutos

1,2.4,5 Tetrachiorobenzene 38 250 (22) 50 (22,23)
1.1,1,2 Tetrachloroethane
1.1,2,2-Tetrachioroethane 9320 (47) 2400
Tetrachioroethylene (PCE) 5280 840
2.3.4,8 Tetrachlorophenol 1
2.3,5.8-Tetrachiorophenol
Thiobencarb

Thiram

Toluene 14,300 17,000
Toxaphene 0.0002 0.73
2.4.5TP (Sitvax) 10
Trioutyttin 0.026 (8)
Trichior idehyde. hydrated
Trichloroacefic acid
Trichloroacstonitrile
Trichlorfon
1,2.4-Trichlorobenzene 250 (22) 50 (22.23)
1,3,5-Trichlorobenzene
1,1,1-Trichioroethane 18,400 18,000 200 (33)
1,12 Trichloroethane 18,000 5400
Trichioroethylene (TCE) 45,000 21.900 (31)
Trichlorotluoromethane 11,000 {20)
24,5 Trichiorophenol 2600 1 63 (100) 100 (100)
2.4,8-Trichiorophenol 2 970
1,2,3- Trkchloropropane
1.7.2TricdNwo-1.2,2- mlucroshane
Trifiuralin

Trinitroglyceroi
Trinitrophanol 230 (88) 150 (38,88)
Trinitrotoluene {TNT)
Trithion

Urethane

Vinyl chioride
Xylone(s)

Zineb

Ziram

ORGANICS Page 10 Values are in ug/l (ppb) unless otherwise indicated.  Numbers in parentheses indicate footnotes. September 1991



ORGANICS

WATER QUALITY GOALS

ORGANIC CONSTITUENTS
HEALTH AND AQUATIC LIFE — INLAND SURFACE WATERS AND ENCLOSED BAYS & ESTUARIES

ORGANIC
CONSTITUENT

Cailfornia Iniand Surface Waters
Numerical Water Quality Ohjeactives

Plan

Californis Enclosed Brys & Estuaries Plan
Numerical Water Quaiity Objectives

Human Heaith Protection
(30-dey Average) "{" « carcinogen

Freshwater Aquatic Lite Protection

Sources ot Other
Drinking Water Waters

A-day
Average

|

Dally
Aversge

|

1-hour
Average

instantaneous
Maximum

Human Health
Protection

Saliwater Aquatic Life Protection

(30-day Average)|
"{" = carcinogen

4-day
Average

I

Daily
Average

|

1-hour
Average

Acenaphthene
Acenaphthylene
Acelaidehyde

0.0028 £ (115) 0.031 £(115)

0.031 % (115)

Achuoren
Acroleln
Acrylamide

Acrylonitrile
Alachlar
Aldicart

Aldicarb suffone
Aldicart sultoxide
Aldrin

0.00013 ¢ 0.00014 t

000014 ¢

Ametryn
Antline
Anthracene

0.0028% (115) | 0.031$(115)

0.031 § (115}

Atrazine
Azinphos -methyt
Azobenzens

Baygon
Benefin
Benazon

Benz({ajanthracene
Benzene
Benzenes, chiorinated

0.0028  (115)
034¢

0.031¢(11%)
213

0037 £ (115)
21 %

Benzenes, dichioro-
Benzenes, trichioro-
Berzidine

Benzidines, dichloro-
Benzo(b)fluoranthene
Benzo(k)fluoranthene

0.0028 ¢ (115)
0.0028 ¢ (115}

0.031 £ (115)
00311 (115)

0.031 £ (115)
0.031 ¢ (115)

Benzo(g.h.hperylene
Benzo{a)pyrene
alpha-BHC

0.0028 ¢ (115)
0.0028 $ (115)
00039 ¢

G.031 £ (115)
0.031 £ (115)
0.013¢

0.031 t (115)
0.031 £ (115)
00194

beta-BHC
gamma-BHC (Lindane)
defta-BHC

0.046 ¢
0.062 ¢t

0014%
0019 ¢

0.080

0.046 %
0062 ¢

0.16

technical-BHC
Bis(2-chioroathyl) ether
Bis{2-chloroethoxy) methane

Bis(2-chloroisoprapyf ether
Bis{chioromethyl) ether
Bromadil

Bromochloromethane
Bromodichloremethane
Bromoform

480 % (113)
480 ¢ (113)

100 ¢ (113)
100  {113)

480 1 (113)
480 § (113}

Bromomethane
4-Bromophenyl phenyl ether
Butachior

700t (113) 380t (113)

480 ¢ (113)

1.3-Butadiene
Butylate
n-Butyl benzyl phthalate

Captan
Carvaryl
Carboluran

Carbon 1etrachloride
Carboxin
Catechol

‘Chloramben
Chiordane
Chiorobenzens

0.00008 $ (82) 0.000081% (82)

0.0043 (82)

0.0000611 (82)

0.0040 (82)

Page 11
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WATER QUALITY GOALS —

ORGANIC CONSTITUENTS

HEALTH AND AQUATIC LIFE — INLAND SURFACE WATERS AND ENCLOSED BAYS & ESTUARIES

ORGANIC

CONSTITUENT

Calitornia Intand Surface Waters Pilan
Numerical Weter Qualitly Objectives

California Enclosed Bays & Estuaries Pian
Numerical Water Quality Objectives

Human Health Protection
(30-day Average} 1" = carcinogen

Freshwsater Aqueltic Life Protection

Human Heatth
Protection

Sources of Other
Drinking Water

Waters

4day
Average

1-hour

Daily
Aversge Average

Instantaneous
Maximum

(30-day Average)
*$" = carcinogen

Seitwater Aquetic Lile Protection

4-day
Average

Daily
Aversge

1-hour
Average

4-Chloro-o-cresaol
4-Chloro-m-cresol
6-Chloro-m-cresol

3000 (36)

‘Chiorolorm
Chiloromethane

2-Chloronaphthalene

100 %

100 $ (113)

480 ¢
4801 (113)

B80T
4801 (113)

2-Chlorophenol
3-Chiorophencl
4-Chlorophenot

Chioropicrin

3-Chloropropene
Chiorothalonil

2-LChiorotoluene
4-Chlorotoluene
Chiorpropham

Chiarpyrifos
Chrysene
Cyanazine

0.0028 £ (115)

0.031 § (115)

0.031 1 (115)

24D
Dacthal {DCPA)
Dalapon

DBCP
DDD
DDE

0.00058 $ (50)
0.00054 § (50)

0.00060 £ (50)
0.00060 £ (50}

0.0010 (50)
0.0010 {50)

0.0006 $ (50)
0.0006 $ (50}

0.0010 (50)
0.0010 (50)

DOT
Dermeton
Diazinon

0.00059 £ (50)

0.00060 $ (50)

G.0010 (50)

0.0006 § (50)

0.0010 (50)

Dibenz(a,hyanthracene
Dibromoacetonitrile
Dibromochloromethane

100 £ (113)

50026 F (113

G.031 (115

480 4 (113)

0.031 § (115)

480 (113)

Dibutyl phthalate
Dicamba

Dichloroacetic acid

Dichloroacstonttriie
1,2-Dichlorobenzene
1,3-Oichiorobenzens

2700

18.000

18.000
2600

1.4-Dichlorobenzens
3,3 -Dkchiorobenzidine
Dichlorodfliuoromethane

99%

641

64 ¢

1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethylene

¢is-1,2-Dichloroethylene
trans-1,2-Dichlorosthylens

Oichloromethane

46%

1600 §

1600 §

2.3-Dichlorophenol
2.4-Dichlorophenol
2.5-Dichlorophenol

0.30 (36)

2.6-Dichlorophencl
3.4-Dichiorophenot
1,2-Dichioropropane

1.3-Dichlorapropene

Dichlorvos
Dlekirin

0.00014 §

0.00014 ¢

0.0019

0.00014 ¢

0.0C19

Diasel Ol

Di{ethythexyl} adipate
Dif{2-ethylhexy)phthalate

Diethyl phthalate

Diisopropyt methyl phosphonate

Dimethoate

ORGANICS Page 12
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WATER QUALITY GOALS — ORGANIC CONSTITUENTS
HEALTH AND AQUATIC LIFE — INLAND SURFACE WATERS AND ENCLOSED BAYS & ESTUARIES

Calitornia Iniand Surface Waters Plan Ceilfornia Encliosed Bays & Estuaries Plan
Numericel Water Quallity Objectives Numerical Water Quality Objectives

Humen Heelth Protection Human Health

(30-day Average) “}" = carcinogen Freshwater Aquatic Life Protection Protection Saltweter Aquatic Life Protection
ORGANIC Sources of Other 4-day Daity 1-hour Instantaneous |(30-dsy Average) 4-day Daily 1-hour
CONSTITUENT Drinking Water Waters Average Average Average Maximum “1" = carcinogen Average Average Average

Dimethrin
2.4-Dimethyliphenol
Dimethyl phthalate
1,3-Dinfrobenzens
2.4-Dinkro-o-cresol
Oinkrophenol
2.4-Dinkrophenol
2.4-Dinhrotoluene
2,6-Dinltrotoluene
Dinocseb
Di(n-octyl) phthalate
1,4-Dioxane
Diphenamid
1,2-Diphenyhydrazine
Oiquat
Disyston
Diuron
Endosulan 0.9 (42} 2.0 (42) 0.056 {42) 0.22 (42) 2.0 (42) 0.0087 {42) 0.034 (42)
Endosullan sulfate 0.9 (42) 2.0 (42) 0.056 (42) 002 (42) 20 (42) 0.0087 (42) 0.034 (42)
Endothall
Endrin 08 08 0.0023 0.18 0.8 0.0023 0.037
Epichlorohydrin
Ethers, chloroalkyl
Ethers, halo
Ethion
Ethylbenzene
Ethylene dibromide {EDB)
Ethylene glycol
Ethylene oxide (ETO)
Ethylenes, dichioro-
Ethylene thiourea (ETU)
Fenamiphos
Ferbam
Fluometuron
Fluoranthene 42 42 42
Fluorene 0.00281 (115) | 0.031%(115 0.031 § (115)
Folpet
Fonotos
Formaidehyde
Furmecyclox
Glyphosate
Heptachlor 0.00016 ¢ 0.00017 ¢ 0.0038 0.00017 § 0 0036
Heptachlor epoxide 0.00007 0.00007 $ 0.00007 ¢
Hexachlorobenzene 0.00066 t 0.00069 ¢ 0.00069 t
Hexachlorobutadiene
Hexachlorocyclopemadiene
Hexachlorosthane
Hexachloraphene
n-Hexane
Hexazinone
HMX
Tndeno(1.2,3-c.d)pyrene 0.0028 t (115) 0.031 1 (115} 0.031 ¢ (115)
isophorone
Isopropanol
Kepone
Kerosene
Malathion
Maleic hydrazide
Maneb
MCPA

ORCANICS Page 13 Values are in pg/l (ppb) unless otherwise indicated.  Numbers in parentheses indicate footnotes. September 1991



WATER QUALITY GOALS
HEALTH AND AQUATIC LIFE — INLAND SURFACE WATERS AND ENCLOSED BAYS & ESTUARIES

— ORGANIC CONSTITUENTS

ORGANIC
CONSTITUENT

Californin Inlend Surface Waters Plan
Numericml Water Quality Objectives

California Enclosed Bays & Estuaries Plan
Numerical Water Qusiity Objectives

Human Heaith Protection
{30-day Average) °1" = carcinogen

Freshwater Aquetic Life Protection

Humsn Heaith
Protection

Sources of Other
Drinking Water Waters

4-day
Average

Daily
Aversge

1-hour
Average

instantaneous
Maximum

(30-day Average)
“$" = carcinogen

Saltwater Aquatic Lite Protection

4-day
Aversge

Deily
Average

1-hour
Aversge

Methanes, halo-
Methomyl
Methoxychior

Methyl 1-butyl ether {MTBE)
4.4 Methylene tra(N N-Gmethylandine)
Moethyl ethy! ketone (MEK)

Methyl methacrylate
Methy! parathion
Metolachior

Metribuzin
Mirex
Molinate

‘Nabam
Naphthalene
Naphthalenes, chiorinated

Nitralin
Nitrobenzene
Nitroten

Nitroguanidine
2-Nitrophenol
4-Nitrophenol

Nitrophenol
Nitrosamines
N-Nitrosod!-n-butylamine

N-Nirosodiethanolamine
N Nitrosodiethylamine
N-Nitrosodimethylamine

N-Nirosodiphenylamine
N-Nitrosodipropylamine
N-Nitroso-N-eihylurea

N-Nitrosomethylethylamine
N-Nitroso-N-methylurea
N-Nitrosopy rolidine

trans-Nonachior
Oi} & grease
Oxamyl

(.00008 ¥ (82) | 0.000081% (82) 0.0043 (82)

0.0000811 (82)

5.0040 (82)

Oxychlordane
PAHs
Paraquat

0.00008 t (82) 0.000081% (B2) 0.0043 (B2)

0.000081% (82)

5.0040 (82)

Parathlon
Pentachiorobenzens
Pentachlorosthane

Pemachloronitrobenzens
Pentachloraphenol
Phenanthrene

0281
0.0028 § {115)

8.2t
0.031 $ {115)

Vanes with pH (13)

Vanes with pH (11)

82t
0,031t (115)

79

Phenol
Phenols, chiorinaied
Phenols, nitro-

300 (36)

Phenols, non-chlorinated
Phorate
Phthalate esters

Plcloram
Polybrominaied biphenyls
Palychlorinaled biphenyls

0.000070 $ 0.000070 t 0.014

0.000070 %

0.030

Prometon
Pronamide
Propachior

‘Propanes, dichloro-
Propanil
Propazine

ORGANICS Page 14
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WATER QUALITY GOALS — ORGANIC C()NSTITUENTS
HEALTH AND AQUATIC LIFE — INLAND SURFACE WATERS AND ENCLOSED BAYS & ESTUARIES

Calitornia Inlend Surface Waters Plan California Enclosed Bays & Estuaries Plan
Numerical Water Quallty Objectives Numericel Water Quslility Objectives
Human Health Protection Human Health
(30-day Average) “i" = carcinogen Freehwater Aquatic Life Protection Protection Saltwater Aquatic Life Protection
ORGANIC Sources of Other 4dey Daity 1-hour instantaneous |{30-day Average) 4-day Daily 1-hour
CONSTITUENT Drinking Water Waters Average Aversge Aversge Maximum “}* = carcinogen Average Average Aversge

Propenss, dichioro-
Propham

Pyrena 0.0028% (115) | 0.0313(115) 0.031 1 (115)
RDX (Cyclorite)
Resorcinol
Rotenone
Simazine
Styrena
Sulallate
2457

2,3,7,8- TCOD (Dioxin) 0 000000013 § (76)] 0 000000014 § (76} 0000000014 £ (76)
Tebuthiuron

Terbach

Terbutos

1,2.4,5 Tetrachlorobenzene
t.1,1,2-Tetrachloroethane
1.1,2,2-Tetrachloroethane
Tetrachioroethylene (PCE)
2.3.4.8-Tetrachlorophenol
2.,3,5,6-Tetrachlorophenol
Thiobencarb

Thiram

Toluens 10,000 300,000 300,000
Toxaphene 0.00067 } 0.00069 0.0002 0.73 0.00069 t 0.00002 0.21
2.4.5-TP (Silvex)
Tributyhin 0.02 (61) 0.04 0.06 0 0050

dahvde hvdtatad

nichlor yde, hy
Trichloroacefic acid
Trichloroacsetonitriie
Trichloron
1.2.4-Trichlorobenzene
1,3,5 Trichlorobenzene
1,1,1-Trichioroethane
1.1,2-Trichioroethane
Trichloroethylene {(TCE}
Trichorofluoromethane
2.4.5-Trichlorophenal
2.4,6-Trichiorophenol 034t 10% 10t
1,2,3-Trichloropropane

1,12 Trichoro-1.2,2-uaroehane
Tritluralin

Trinitroglycerol
Trinttrophenol
Trinitrotoluene (TNT)

Trithion

Urethane

Vinyl chioride
Xyleney(s)

Zineb

Ziram

ORGANICS Page 15 Values are in ug/l (ppb) unless otherwise indicated.  Numbers in parentheses indicate footnotes. September 1991



WATER QUALITY GOALS

MARINE

ORGANIC CONSTITUENTS
RESOURCES

Numericat

Callfornla

Water

Ocean
Quatity

Plan
Objectives

u. 8.

EPA

Natlonal
Seitwater

Amb

ient
Aquatl

c Life

Water

Quality
Protectlon

Criterla

ORGANIC
CONSTITUENT

Human Health
Protection
{30-day Average)
“3$" = carcinogen

Marine A

untic Llfe Protection

Recommended

Criteria

Continuous

8-month
Median

30-day
Average

7-day
Average

Daily
Maximum

Instantaneous
Maximum

Concentration
(4-day Average)

24-hour Average

(1-hour Average)

Maximum
Concentration
Maximum

Toxiclty Intormation

Acute

I

Chronle I Other

Acenaphthene
Acenaphthylene
Acetaldehyde

0.0088 § {115)

970
300 (41)

710 560 (38)

Acfivorfen
Acralein
Acrylamide

220

55

Acrylonitrile
Alachior
Aldicarb

010t

Aldicarb suffone
Aldicarb sultoxide
Aidrin

0.000022 }

Ametryn
Anlline
Anthracene

0.0088 § {115)

300 (41)

Atrazine
Azinphos-methyi
Azobenzens

0.0

Baygon
Benetin
Bentazon

Benz{a)anthracene
Benzene
Benzenes, chlorinated

0.0088 1 (115)
581

300 (41)
5100
160

700 (84)
129

Benzenes, dichloro-
Benzenes, trichloro-
Benzidine

0.000069 }

1970
160 (22)

729 (22)
129 (22)

Benzidines, dichloro-
Benzo(b}tluoranthene
Benzo(k)fluoranthene

0.0088 ¢ (115)
00088 § (115)

300 (41)
300 (41)

Benzo(g,h.iiperylene
Benzo{a)pyrene
alpha-BHC

0.0088 t (115)
0.0088 £ (115)

0.004 (43)

0.008 (43}

0.012 (43)

300 (47)
300 (41)

beta-BHC
gamma-BHC (Lindane)
delta-BHC

0.004 (43)
0.004 (43)
0.004 (43)

0,008 (43)
0.008 (43)
0008 (43)

0.012 (43)
0,012 (42)
0,012 (43)

.16

technical BHC
Bis(2-chloroethyl) ether
Bis{2-chloroethaxy) methane

0.045 %
44

5.004 (43)

0.008 (33)

0012 (43)

0.34

Bis(2-chloroisopropyl) ether
Bis(chloromethy!) ether
Bromacil

1200

Bromochloromethane
Bromadichloromethane
Bromotorm

130 ¢ (113)
130 § (113)

12,000 (20)
12,000 (20)

6400 (20)
6400 (20)

11,500 (20,83)
11,500 (20,83)

Bromomethane
4-Bromophenyl phenyl ether
Butachlor

130 1 (113)

12,000 (20)

6400 (20) 11,500 (20.83)

1,3 Butadene
Butylate
n-Buty! benzy! phthalate

2944 (45)

3.4 (38,45)

Captan
Carbaryl
Carboluran

Carbon tetrachiorde
Carboxin
Catechot

0.90 ¢

30 (86)

120 (86)

300 (86)

6400 (20) 11,500 (20.83)

Chiorambran
Chlordane

Chlorobenzene

0.000023% {82)
570

0.004

009

160 (22)

129 (22)

ORGANICS
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WATER QUALITY GOALS

MARINE

ORGANIC CONSTITUENTS
RESOURCES

ORGANIC
CONSTITUENT

Numerlical

Calitornia
Water

Ocean
Queaillty

Plan
Objlectives

u. 8.

EPA

National
Saltwalter

Amb

lent
Aguati

c Lite

Water

Qunaility
Proatection

Criteria

Human Heaith
Protection
{30-day Average)
“3" = carcinogen

Marine Ag

uatic Life Protection

Recommended

Criteria

Continuous

8-month
Median

30-day
Average

T-dsy
Average

Dally
Maximum

Instantaneous
Maximum

Concentration
(4-day Average}

24-hour Average

Maximum
Concentration

(1-hour Average) Maximum

Toxiclty Information

Acute [

Chranic

[

Other

4-Chloro-o-cresol
4-Chioro-m-cresol
6-Chioro-m-cresol

NCE)
187
1(87)

4(87)
4(87)
4(87)

08
10 (87)
10 (87)

‘Chlorolorm
Chioromethane
2-Chloronaphthalene

1301
130 1 (113)

12,000 {20)
12,000 (20)
7.5 (48)

6400 (20)
6400 (20)

11,500 (20,83)
11,500 (20,83)

2-Chlorophenol
3 Chiarophenol
4-Chiorophenol

1@
1(87)
1(87)

(87
4(87)
4(87)

0 (87
10 (87)
10(87)

29700

“Thioropicrin
3-Chiloropropens
Chlorothaionil

2-Chlorotoluane
4-Chloratolvene
Chlorpropham

‘Chlomyrifos
Chrysene
Cyanazine

0.0088 § (115)

0.0056

0.011

300 (41)

24-0
Dacthal (DCPA)
Dalapon

DBCP
[o]b]s]
ODE

0.00017 § (50)
0.00017 } (50)

0.001 (50)
0.001 (50)

0.13 (50)
0.13 (50)

36
14

obT
Demeton
Diazinon

0.00017 t {50)

Q.001 (50)

0.13 (50)
0.1

Dhbeni(ahanthracene
Dibromoacetoniriie
Dibromochioromethane

50088 3 (115)

300 (41)

12,000 (20)

8400 (20)

11,500 (20.83)

Toutyl phthalate
Dicarmba
Dichioroacetic acid

130 § {113)
3500

2944 (45)

3.4 (38,45)

TDichloroacetonitrile
1.2-Dichiorobenzene
1,3-Dichiorobenzene

5100 (77)
5100 (77)

1970 (24)
1970 (24)

129 (22)
129 (22)

1,4-Dichlorobenzene
3,3"-Dichlorobenzidine
Dichlorodifluoromethane

181
0.0081 ¢

1570 (24)

12,000 (20)

129 (22)

6400 (20)

11,500 (20,83)

1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichioroethylene

130 ¢t
7100

113000
224,000 (27)

as-1.2 Dichioroethylene
trans-1,2-Dichioroethylene
Dichloromethana

450 3

224,000 (27)
224,000 {27)
12,000 (20)

6400 (20)

11,500 (20.83)

2.3 Dichlorophenol
2.4 -Oichlorophenol
2,5-Bichlorophenol

T (8%
1 (87)
1(87)

a(87)
487
4{87)

10 (87)
10 (87)
10 (87)

2.6 Dichlorophenol
3.4-Oichlorophenotl
1,2-Oichloropropane

T(87)
1(87)

4(87)
4(87)

10 (B7)
10 (87)

10,300 (28) |

7,3 Dichloropropene
Dkchlorvos
Diweldrin

8973

0.000040 §

0.0019

0.7

790 (29)

3040 (28)

Thasel OF
Diethylhexyl} adipate

a5t

%0 (100)

400 (100}

2,944 (45)

3.4 (38,45)

Di(2-ethy!hexyl)phthalate
Diathyl phthalate
Dosopropyt mahyl phosphonate
Dinethoate

2.944 (45)

34 (38.45)

1

ORGANICS

Page 17
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WATER QUALITY GOALS -

MARINE

ORGANIC CONSTITUENTS

RESOURCES

Callfornila

Numericali

Water

Ocean
Quailty

Plan

Objectives

u. 8.

EPA Natlonal
Saltwater

Ambient

Aquatlc Life

Water

Quallty Criteria

Proteciion

ORGANIC
CONSTITUENT

Human Heaith
Protection

*$" = carcinogen

(30-day Average)

Marine Aquatic Life Protection

Recommended

Criterla

Continuous

68-month
Medlan

30-day
Aversge

T-day
Average

Daily
Maximum

instantaneous
Maximum

Concentration
{4-day Average)

24-hour Average

Maximum
Concentration
{1-hour Average)

Toxiclty Intormation

Maximum

Acute | Chronic ] Other

Dimethrin
2.4-Olmethyiphenol

820000

30 (86)

120 (86)

300 (86)

2,944 (45) 3.4 (38.45)

Dimethyl phthalate
1,3-Dinitrobenzene
2.4-Dinitro-o-cresol
Dinitrophenot

220

30 (88)
30 (86)

120 (86)
120 (86)

300 (86)
300 (86)

4850 (88)
4850 (88)

2.4-Dinttrophenol
2.4-Dinitrotoluene
2.6-Dinitrotoluene

261

30 (86)

120 (86)

300 (86)

4850 (88)
590 (53)
590 (53)

370 (53.83)
370 (53.83)

Dinoseb
Din-octyl) phthalate
1.4-Dioxane

2,944 (45) 3.4 (38,45)

Diphenarnd
1.2-Diphenylhydrazine
Diquat

018 ¢

Dsyston
Diuron
Endosutfan

$ {42)

18 (42)

27 (42)

0.0087

0.034

Endosultan sulfate
Endothall
Endrin

9 (42)
0.002

18 (a2)

0.004

27 (42)

0.006

0.0087 (104)

0.0023

0.037

Epichlorohydrin
Ethers, chloroakyl-
Ethers, halo-

Ethion
Elhybenzene
Ethylene dbromide (EDB)

4100

430

Erhylene glycol
Ethylene oxide (ETO)
Ethylenes, dichloro-

224000

Ethylene thiourea (ETU)
F enamiphoe
Ferbam

Fluometuron
Fluoranthene
Fluorene

15
0.0088 $ (115)

40
300 (41)

Folpet
Fonotos
Formaldehyde

Furmecyclox
Glyphosate
Heptachlor

0.00072¢ {114)

0.0036

0.053

Heptachlor epoxide
Hexachlorobenzene
Hexachlorobutadiene

0.00072¢ (114)
0.00021 %
144

0.0036 (8)

160 (22)
32

129 (22)

Hexachlorocyclopentadiene
Hexachloroethane
Hexachlorophene

58
25%

940

n-Hexane
Hexazinone

HMX

Tndeno(1,2 3-c.d)pyrene
tsophorone

isopropanof

6.0088 t (115)
150,000

360 (41)
12900

Kepone
Kerosene
Malathion

0.1

Maleic hydrazide
Maneb

MCPA

ORCANICS
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WATER QUALITY GOALS
MARINE

ORGANIC CONSTITUENTS

RESOURCES

Numerlical

Calttornia

Water

Ccenan
Queiity

Plan

Objectives

u. 8.

EPA
S a

W a
c Lite

ter

Quuality

Criterian

Protection

ORGANIC
CONSTITUENT

Humean Health
Protection

(30-day Average)

*$* = carcinogen

Marine Ag

uatic Lite Protection

t
Recommend

Continuous

6-month
Median

|

30-day
Average

7-dsy Daily
Average Meximum

Instentanecus
Maximum

Concentration
{4-dsy Average)

24-hour Average

Maximum
Conoentration
(1-hour Average)

Toxicity Informstion

Maximum

Acute

[

Chronic | Other

Methanes, halo-
Mathomy!
Mathoxychior

136 £ (113)

003

12000

6400 11,500 (83}

Methyl t-butyl ether (MTBE)
4.4 Mailylene bes{N N-chmelhylanine)
Methy! ethyl ketone {MEK)

Methyl'methacrylate
Methy! parathion
Matolachior

Metibuzin
Mirex
Molinate

0.001

Nabam
Naphthalene
Naphthalenes, chlorinated

2350
7.5

Nhralin
Nitrobenzene
Nhrofen

48

Nitroguanidine
2-Nitrophenot
4-Nitrophenol

30 (88)
30 {86)

120 (86)
120 (66)

300 (86)
300 (86)

4850 (88)
4850 (88)

Nhrophenal
Nirosamines
N-Nitrosodi-n-butylamine

30 (86)

120 (96)

300 (B6)

4850 (88)

3,300,000 (56)

N-NRrosodisthanolamine
N-Nitrosodiethylamine
N-Nitrosodirmethylamine

73%

3,300,000 (56)
3,300,000 {56)

N Nitrosodiphenylamine
N-Nitrosodipropylamine
N-Nitroso-N -ethylurea

251

3,300,000 (56)
3,300,000 (56)

N-Nrtrosomethylethylamine
N-Nitroso-N-methylurea
N-Nirosopyrrolidine

3,300,000 (56)

trans-Nonachlor
Qil & grease
Oxamy!

0.000023¢ (82)

40000

75000

Oxychlordane
PAHs

0.000003 § (82)
0.0088 § (115)

Paraquat

Parathion
Pentachlorobenzene
Pentachloroethane

160 (22)

129 (22)
281

Pentachioronftrobenzene
Pentachlorophenol
Phenanthrene

0.0088 ¢ (115)

1(87

4(87)

10(87)

79
4.6 (100)

13
7.7 (100)

300 (41)

Phenol
Phenols, chlorinated
Phenols, nitro-

30 (B6)
1

120 (86)
4

120 (86)

300 (86)
10
300 (86)

5800

Phenols, non—chlorinated
Phorate
Phihalate esters

30 (86)
0

120

X0

3.4 (38.45)

Pidoram
Palybrominated biphenyls

0.000019 §

0.03

>10

Polychlorinaled biphenyls
Prometon

Pronamide

Propachlor

Propanes, dichloro-
Propanil

10300

3040

Propazine

ORGANICS
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WATER QUALITY GOALS

MARINE

ORGANIC CONSTITUENTS
RESOURCES

ORGANIC
CONSTITUENT

Numerical

California
Water

Ccean

Plan

Quailly Objectivaes

u. 8.

EPA

National
Saliwatecr

Ambient
Aguatic

Lite

Water

Quaiity

Protectilon

Criteria

Human Heaith
Protection
(30-day Average)
‘1" = carcinogen

Marine Aqg

uetic Life Protection

Recommended

Criterlia

Continuous

6-month
Median

30-day
Aversge

7dey
Average

Daily
Maximum

Instantaneous
Maximum

Concentration
(4-day Average)

24-hour Average

Maximum
Concentration
{1-hour Average)

Toxicity Informatlon

Maximum

Acute

I

Chronic

Other

8

Propenes, dichioro-
Propham

Pyrene

0.0088 § (115)

790

300 (41)

ATX (Tychonite)
Resorcinot
Rotenone

30 (86)

120 (86)

300 (86)

Timazine
Styrene
Sulialiale

2457
2,3.7,8-TCOO (Dioxin)
Tebuthturon

0.0000000039 £ (76}

Terbacl
Terbufos
1,2.4,5 Tetrachlorobenzene

160 (22)

129 (22)

1.1.1,3-Tetrachloroathane
1,1,2,2-Tatrachloroethane
Tetrachioroethytene (PCE)

1200
99t

9020
10200

450

2.3.4,6-Tetrachlorophenol
2.3,5.8-Tetrachiorophenol
Thiobencarb

4(87)
4(87)

10 (87)
10(87)

Thiram
Toluene
Toxaphene

85000
0.00021 §

0.0002

0.21

2.4 5.TP (Slvex)
Tributyttin
Trichloroacetaldehyde, hydrated

0.0014

0.010(8)

Trichloroacstic acd
Trichioroacetonitrile
Trichiorton

1,2 4-Trichlorobenzene
1.3.5-Trichiorobenzene
1.1,1-Trichioroethane

540000

160 (22)

31200

129 (22)

1.7, 2-Trchloroethane
Trichloroethylene (TCE)
Trichloroliuoromethane

43000
27

2000
12,000 (20)

6400 (20)

11,500 (20,83)

2.4,5-Trichlorophenol
2.4 8- Trichlorophenol
1,2,3-Trichloropropane

0291t

1(87)
1(87)

P
4(87)

10 (87)
10 (B7)

11 (100)

240 (100}

1,12 TiicRoro-1.2.2 tilluoroethane
Trturatin
Trinkroglycerol

Trinntrophenol
Trinttrotoluena (TNT)
Trithion

30 (86)

120 {86)

300 (66)

4850 (88)

Trethane
Vinyl chioride
Xylene(s)

Tineb
Ziram

ORGANICS
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{7-day)
(10-day)
{24-hr)
(7-yn

{A)
(1)
(82)

(€)

B

(€)

(1)
6]
€]
@)

(5
(6)
(7)
8)
@)
(10}
(1)
(12)
(13
(14)

(15)
(16)
(17N
(18)
(19)

(20}
@1
(22)
(23
(24)
(25)
(26)
27)
(28)
29)
(30)
(31)
(@2)
@3
(34)
(35)
(36)
@37
(38)
(39)
{40)
41
(42)
(43)
(44)
45)
46)
(47
{48)
49)
(50)
51
(52
(%9)

FOOTNOTES

For exposure of 7 days or less.

For exposure of 1D days or less.

For exposure of 24 hows or less.

For "longer-term” exposure (7 years of lass, EPA).

Known human carcinogen; sufficlent epidemiclogic evidence in humans.

Probable human carcinogen; Nmited epidemiologic evidence in humans.

Probable human carcinogen; sufficient evidence from animal studies; no of inadequate human data.
Possble human carcinogen; limiked evidence from animal studies; no hurman data.

Not classitied as to human carcinogenicity; no data or Inadequate evidence.

Evidence ot non-carcinogenicity for humans.

For hardness in mg/ as CaCQ3, criterion « {0.847¥In(hardness))+0.8604) ug/; see inorganics pages 7 & 14.

Valus based on hardness of 40 mg/; value Increases wih increasing hardness.

Varies from 1.4 to 2.4 mg/! with air temperature; see Tile 22, CCR, §64435, Table 4.

For dissolved chloride associated with sodlum; criterion probably will not be adequately protective when
chloride Is associated with potassium, calcium, of magnesium, rather than sodlum.

Based on reproductive loxicity.

Pentavalent arsenic {As(V)] ettects on plants.

Caiculated for child / for adult.

Advisory; Reterence 11.

For hardness in my/! as CaCO3, criterion = 6(0.8473In(hardness)}+0.7614) ug/l; see Inorganics pages 7 & 14

For hardness in mg/l as CaCQ3, criterion = e(0.7852(in(hardness)}-3.490} pg/l; see Inorganics pages 7 & B.

Criterlon = 8[1.005(pH)-4.830] ugA; criterion = 20 pug/ at pH 7.8.

Value developed for chromium VI; may be applied to total chromium ¥ valence unknown.

Criterion = o[ 1.005(pH)—5.290§ up/; criterion = 13 pp/l at pH 7.8,

Caiculated trom CCR, Titie 22, Division2, Anlicies 7 and 8 regulatory levels assuming 2 [kers/day water
consumption; cancer risk uniess ctherwise footnoted.

Determined by CA Health & Wettare Agency regulation not to pose a risk of cancer through ingesition.

Toxiciy 10 one speches of fish after 2600 hours of exposure.

Montality in a fish species after 30 day expoeure.

Estimated protective value; Reference 11.

For total trihalomethanes {sum of bromoform, bromodichloromethane, chloroform & dibromochloromethane);
based largely on technology and econarmics.

For sum of halomethanes.

Based on limited evidence.

For sum of chlorinated benzenes.

Toxichy to a lish species exposed tor 7.5 days.

For saum of dichlorobenzenes.

1983 SNARL; to be reviewed In the fulure.

National Ambient Water Quality Criterion; Reference 13.

For sum of dichloroethylenes.

For sum of dichloropropanes.

For sum of dichioropropenes.

For sum of heptachior and heptachior epoxde.

Adverse behavioral effects occur 10 one species.

As CaCO3; minimum criterion except where natural condkions are less.

For hardness In my/l as CaCO3, criterion = e(1.128(In{hardness)}-3.828) ug/l; see Inorganics pages 7 & 8.

Flavor impalment In a tish species occurs. N

Mortality to early life stages of a fish species occurs.

Based on rganoleptic considerations (tasie, odor, cokor, laundry staining, eic.)

Fof sum of mononitraphenots.

TJoxichy to algae occurs.

For chlorinated systarns.

For white phospharus.

For sum of polynuciear aromatic hydrocarbons.

For the sum of endosultar-alpha and -beta and endosulfan sulate.

For sum of benzene hexachioride isomers.

Calcutated from corn oll gavage animal study / from drinking water animal study.

For sum of phthalate selers.

For sumn of chioroalkyl ethers.

For sum of tetrachioroethanes.

For sum of chlorinated naphthalenes.

For hardness in mg/l as CaCO3, criterion = e(1.72[In{hardness)}-6.52) pg/l; see Inorganics pages 7 & 13.

For sum of DOT, DOD, and DDE.

Based on axpoture through water only / through water and fish; Relerence 11.

For sum ot dichlorobenzidines

For sum of dinitrotoluenes.

FOOTNOTES

(54)
(55)
(56}
(57)
(58)
(59)
(60)
(61)
62)
(63)
(64)
(65)
(66)
(67)
(68)
(69)
(70)
71
(72)
(73)
(74)
(75)
(76)

(77
(78)
(79)
(80)
(81)
(82)
(83}
(84)
(85)
(86)
87)
(88)
(89)
(90)
(9
(92}
(93)
(94)
(95)
(96)
(97)
(98)
(99)
(100)
(101}
{102)
(103)
(104)
(105)
(106)
{(107)
{108)
{109)

(110}
(111
(112}
(113
(114)
(115)

{116}

From Aeference 15.

For hardness In mg/l as CaCO3, criterion = (0.8190{n(hardnees))«1.56 1) pgA; see Inorganics pages 7 & 9.

For sum of nitrosamines.

Guldance level; Reterence 3; assumes reletive source contrbution of 10% from drinking water .

For sum of haloethers.

Chronic SNARL was sstimaled 1o be 100-told lower than the listed 24-hour value in calculating this level,

For hardness in mg/l as CaCO3, criterion = 8(0.8190[In{hardness)]+3.688) ug/; see Inorganics pages 7 & 9.

8-month rmedian.

For pH betwsen 6.5 and 9.0.

For hardness in mg/l as CaCO3. criterion = 6(0.8545(In(hardness)]-1.465) ug/; see inorganics pages 7 & 10.

Based on kepone.

For hardness in mg/l as CaCO3, criterlon = 8(0.9422(in(hardness)]-1.464) ug/t; see Inorganics pages 7 & 10.

For hardnass in mg/t as CaCO3, criterion = 6(1.273(In(hardness}}-4.705) pg/l; see Inorganics pages 7 & 1.

For hardness in mg/l as CaCO3. criterion = &(1.273(In(hardness)}-1.460) g/, see inorganics pages 7 & 11,

Dratt / tentative / provisional.

For Arochlor 1260.

At pH 6.8, caused 50% reduction in growth of yearling sockeye salmon in 56-<ay test.

May be present as a decompasition product in Ferbam, Maneb, Nabam, Thiram, Zineb, and Ziram.

As NO3.

Recommended level, Upper level = 500 mg/l; Shon-term level = 600 mg/!.

Recommended level; Upper level = 1600; Shon-term ievel « 2200,

Recommended level; Upper level = 1000; Short-term level = 1500 mg/l.

For "“TCDD aquivalents” calculated as the sum of 2,3,7,8-chlorinated dibenzodioxin and dibenzoturan
concenirations mutiplied by their respecitve U.S. EPA Toxicity Equivalency Factors

For sum of 1,2- and 1-3-dichlorobenzenes.

Relerence 15 unless noted otherwise.

For elemental phosphorus; marine or estuarine.

Instantaneous maximum.

For hardness in mg/l as CaCO3. criterion = (0.8480(In(hardness)}+1.1645) ug/l; see Inorganics pages 7 & 12.

For the sum of oxychlordane and apha and gamma isomers of chlordane, chlordene and nonachlor.

A decreass in the number of algal cells occurs.

Adverse eftects on a fish speciea exposed for 168 days.

For hardnesa in mg/l as CaCQO?Q. criterion = 8(0.8460{In(hardness)]+3.36 12} ug/l; see Inorganics pages 7 & 12.

For sum af nonchlorinated phenalic compounds.

For sum of chiorinated phenalic compounds.

For sum of nitrophenols.

Expressed as nitrogen.

For total chlorine residual; for intermittent chlorine sources see Referance 20, Chapter IV, Tabie B.

See Reference 13.

For sum of 3,3-Dichiorabenzidine and its salts.

Effective 30 July 1992.

For the trivalent lorm.

For the pentavalent form.

EC50 for eastern oysier embryos.

Varies with pH and temperature; see Inorganics Page 5 o select water guality goal.

For 1otal residual chlorine.

For sum ot chiorine-produced oxidants.

Proposed.

7,000,000 fibers/liter; fimited 1o libers jonger than 10 pm.

Recommended level; not yet formally proposed.

As nitrogen; in addition, MCL for total nitrate and nitrite = 10,000 pg/l (as N).

Based on endosulfan; Aeference 11.

Value based on drinking water lreatment 1echnique; effective 30 July 1992, see Relsrence 2.

As decachlorobiphenyt; eftactive 30 July 1992.

EHective 1 January 1993,

For molecules with 80 percent chlorine or greater by malecular weight.

MCL varies with air temperature; < 53.7 °F - 2.4 mg/!; 53.8 10 58.3 °F - 2.2 mg/; 58.4 10 63.8 °F - 2.0 my/};
63.910 706 °F - 1.9mg/l; 700t0 79.2 °F - 1.6 mgA 79.310 90.5 °F - 1.4 mgJl.

includes Radium 226 but excludes Radon and Uranium.,

Eftective 7 December 1992; “Action level” o be exceeded In no more than 10 percent of samples.

Unionized ammonia concentraitons ; criteria based on total ammonia are shown on Inorganics page 6.

For sum of bromoform, bromomethane, chlaromethane, dibromochioromethane, and bromodichloromethane.

As CaCO3; minimum concentration excepl where natural concentrations are less.

For sum of acenaphthylene, anthracene, benz(a)anthracene, benzo(b)tluoranthene,
benzo(k)fluoranihene, benzu(g,h.ijperylene, benzo(a)pyrene, chrysene, dibenz(a.hjanthracene,
fluorene, indeno(1,2,3-¢.d)pytene, phenanthrene, and pyrene.

Ettective 7 Decermber 1992,
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STATE WATER RESOURCES CONTROL BOARD

P Q. Box 100, Sacramento, CA 95812-0100
Clean Water Programs Information: (316) 739-4400
Water Rignts Information: (916) 657-2170

Leg|slat|ve and Public Affairs: (
water Quanty information:

316) 657-2390
(916) 657-0687

CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARDS

NORTH COAST REGION (1)
£550 Sky'ane Blvd., Suite A
Santa Rosa. CA 85403
(707) 576-2220

SAN FRANCISCO BAY REGION (2)
2101 Webster Street, Suite 500
Qakland, CA 94612

{510) 464-1255

OREGON

CENTRAL COAST REGION (3)
81 Higuera Street. Suite 200

3an Luis Obispo, CA 93401-5414

(805) 549-3147

LOS ANGELES REGION (4)
101 Centre Plaza Drive
Monterey Park, CA 91754-2156
(213)266-7500

CENTRAL VALLEY REGION (5)
3443 Routier Road, Suite A
Sacramento, CA 95827-3098
1916) 361-5600

Fresno Branch Office
3614 East Ashlan Avenue
Fresno, CA 33726

:209) 445-5116

Redding Branch Offlce
415 Knolicrest Drive
Redding, CA 98002
(916) 224-4845

LAHONTAN REGION (6)

2092 Lake Tahoe Blvd.. Suite 2
South Lake Tahoe. CA 396150
(916) 544-3481

Victorville Branch Office
Civic Plaza

15428 Civic Drive, Suite 100
Victorviile, CA 92392-2359
(619) 241-6583

COLORADO RIVER BASIN REGION (7)
73-720 Fred Waring Drive, Suite 100
Paim Desert, CA 92260

(E10Y 24 ,7A91
(Q1J) wa0-i%T

SANTA ANA REGION (8)
2010 lowa Avenue
Riverside, CA 92507
(714) 782-4130

SAN DIEGO REGION (9)
9771 Clairemont Mesa Bivd., Suite B

Qan Nienna CA 021924
gail vitygy, vA Jdeics

(619) 467-2952

STATE OF CALIFORNIA
Pete Wilson, Governor

ENVIRONMENTAL PROTECTION AGENCY

James M. Strock, Secretary

1 June 1992
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