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CHAPTER 3
WATER QUALITY CRITERIA

The term "water quality criteria” has two different
definitions under the Clean Water Act (CWA).
Under section 304(a), EPA publishes water
quality criteria that consist of scientific
information regarding concentrations of specific
chemicals or levels of parameters in water that
protect aquatic life and human health (see section
3.1 of this Handbook). The States may use these
contents as the basis for developing enforceable
water quahity standards. Water quality criteria are
also elements of State water quality standards
adopted under section 303(c) of the CWA (see
sections 3.2 through 3.6 of this Handbook).
States are required to adopt water quality criteria
that will protect the designated use(s) of a water
body. These criteria must be based on sound
scientific rationale and must contain sufficient
parameters or constituents to protect the
designated use.

3.1 EPA Section 304(a) Guidance

EPA and a predecessor agency have produced a
series of scientific water quality criteria guidance
documents.  Early Federal efforts were the
"Green Book” (FWPCA, 1968) and the "Red
Book" (USEPA, 1976). EPA also sponsored a
contract effort that resulted in the "Blue Book"
(NAS/NAE, 1973). These early efforts were
premised on the use of literature reviews and the
collective scientific judgment of Agency and
advisory panels. However, when faced with the
need to develop criteria for human health as well
as aquatic life, the Agency determined that new
procedures were necessary. Continued reliance
solely on existing scientific literature was deemed
inadequate because essential information was not
available for many pollutants. EPA scientists
developed formal methodologies for establishing
scientifically defensible criteria.  These were
subjected to review by the Agency's Science
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Advisory Board of outside experts and the public.
This effort culminated on November 28, 1980,
when the Agency published criteria development
guidelines for aquatic life and for human heaith,
along with criteria for 64 toxic pollutants
(USEPA ., 1980a.b). Since that imual publication,
the aquatic life methodology was amended
(Appendix H). and additional cniteria were
proposed for public comment and finahized as
Agency critenia guidance.  EPA summarized the
available criteria information in the "Gold Book™
(USEPA, 1986a), which is updated from time to
time. However, the individual criteria documents
(see Appendix 1), as updated, are the official
guidance documents.

EPA’s c¢niterna documents  provide a
comprehensive toxicological evaluation of each
chemical.  For toxic pollutants, the documents
tabulate the relevant acute and chronic toxicity
information for agquatic life and derive the critena
maximum concentrations {acute criteria) and
criteria  continuous  concentrations  (chronic
criteria) that the Agency recommends (o protect
aquatic life resources. The methodologies for
these processes are described in Appendices H
and J and outlined in sections 3.1.2 and 3.1.3 of
this Handbook.

3.1.1 State Use of EPA Criteria Documents
EPA’s water quality criteria documents  are
available to assist States in:

e adopting water quality standards that include
appropriate numeric water quality criteria;

® interpreting existing water quahity standards
that include narrative “no toxics in toxic
amounts” critena;
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*  making listing decisions under section 304(1)
of the CWA;

e writing water quality-based NPDES permits
and individual control strategies; and

e providing certification under section 401 of
the CWA for any Federal permit or license
(e.g., EPA-issued NPDES permits, CWA
section 404 permits, or Federal Energy
Regulatory Commission licenses).

In these situations, States have primary authonty
to determine the appropnate level to protect
human health or welfare (in accordance with
section 303(c)(2) of the CWA) for each water
body. However, under the Clean Water Act,
EPA must also review and approve State water
quality standards; section 304(1) listing decisions
and draft and final State-issued individual control
strategies; and in States where EPA writes
NPDES permits, EPA must develop appropriate
water quality-based permit limitations. The States
and EPA therefore have a strong interest in
assuring that the decisions are legally defensible,
are based on the best information available, and
are subject to full and meaningful public comment
and partictpation. It is very important that each
decision be supported by an adequate record.
Such a record is cntical to meaningful comment,
EPA’s review of the State’s decision, and any
subsequent administrative or judicial review.

Any human health criterion for a toxicant is based
on at least three interrelated considerations:

®  cancer potency or systemic toxicity,

e  exposure, and

* nsk charactenzation.

States may make their own judgments on each of
these factors within reasonable scientific bounds,
but documentation to support their judgments,
when different from EPA's recommendation, must

be clear and in the public record. If a State relies
on EPA’s section 304(a) crniteria document (or
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other EPA documents), the State may reference
and rely on the data in these documents and need
not create duplicative or new material for
inclusion in their records. However, where site-
specific issues arise or the State decides to adopt
an approach to any one of these three tactors that
differs from the approach in EPA’'s criteria
document, the State must explain its reasons in a
manner sufficient for a reviewer to determine that
the approach chosen is based on sound scientific
rationale (40 CFR 131.11(b)).

3.1.2 Criteria for Aquatic Life Protection
The development of national numerical water
quality criteria for the protection of aquatic

organisms is a complex process that uses
information from many areas of aquatic
toxicology. (See Appendix H for a detailed

discussion of this process.) After a decision is
made that a national criterion is needed for a
particular material, all available information
concerning toxicity to, and bioaccumulation by,
aquatic organisms 1s collected and reviewed for
acceptability. If enough acceptable data for 48- to
96-hour toxicity tests on aquatic plants and
animals are available, they are used to derive the
acute criterion. If sufficient data on the ratio of
acute to chronic toxicily concentrations are
available, they are used to derive the chronic or
long-term exposure criteria. If justified, one or
both of the criteria may be related to other water
quality characteristics, such as pH. temperature,
or hardness. Separate criteria are developed tor
fresh and salt waters.

The Water Quality Standards Regulation aliows
States to develop numerical criteria or modify
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EPA’s recommended criteria to account for
site-specific or other scientifically defensible
factors. Guidance on modifying national criternia
is found in sections 3.6 and 3.7. When a
criterion must be developed for a chemical for
which a national criterion has not been
established, the regulatory authority should refer
to the EPA guidelines (Appendix H).

Magnitude for Aquatic Life Criteria

Water quality criteria for aquatic life contain two
expressions of allowable magnitude: a criterton
maximum concentration (CMC) to protect against
acute (short-term) effects; and a criterion
continuous concentration (CCC) to protect against
chronic (long-term) effects. EPA derives acute
criteria from 48- to 96-hour tests of lethality or
immobilization. EPA derives chronic criteria
from longer term (often greater than 28-day) tests
that measure survival, growth, or reproduction.
Where appropniate, the calculated cniteria may be
lowered to be protective ofcomercially or
recreationally important species.

Duration for Aquatic Life Criteria

The quality of an ambient water typically varies in
response to variations of effluent quality, stream
flow, and other factors. Organisms in the
receiving water are not experiencing constant,
steady exposure but rather are experiencing
fluctuating exposures, including periods of high
concentrations, which may have adverse effects.
Thus, EPA’s criteria indicate a time period over
which exposure is to be averaged, as well as an
upper limit on the average concentration, thereby
limiting the duration of exposure to elevated
concentrations. For acute criteria, EPA
recommends an averaging period of 1 hour. That
1s, to protect against acute effects, the 1-hour
average exposure should not exceed the CMC.
For chronic criteria, EPA recommends an
averaging period of 4 days. That is, the 4-day
average exposure should not exceed the CCC.

Frequency for Aquatic Life Criteria

To predict or ascertain the attainment of criteria,
it is necessary to specify the allowable frequency
for exceeding the criteria. This is because it is
statistically impossible to project that criteria will
never be exceeded. As ecological communities
are naturally subjected to a series of stresses, the
allowable frequency of pollutant stress may be set
at a value that does not significantly increase the
frequency or severity of all stresses combined.

EPA recommends an average frequency for
excursions of both acute and chronic criteria not
to exceed once in 3 years. In all cases, the
recommended frequency applies to actual ambient
concentrations, and excludes the influence of
measurement imprecision. EPA established its
recommended frequency as part of its guidelines
for deriving cnteria (Appendix H). EPA selected
the 3-year average frequency of criteria
exceedence with the intent of providing for
ecological recovery from a variety of severe
stresses. This return interval is roughly
equivalent to a 7QIl0 design flow condition.
Because of the nature of the ecological recovery
studies available, the severity of criteria
excursions could not be ngorously related to the
resulting ecological impacts. Nevertheless, EPA
denives its criteria intending that a single marginal
criteria excursion (1.e., a slight excursion over a
1-hour period for acute or over a 4-day peniod for
chronic) would require little or no time for
recovery. If the frequency of marginal criteria
excursions is not high, it can be shown that the
frequency of severe stresses, requiring measurable
recovery periods, would be extremely small.
EPA thus expects the 3-year return interval to
provide a very high degree of protection.

3.1.3 Criteria for Human Health Protection

This section reviews EPA’s procedures used to
develop assessments of human health effects in
developing water quality criteria and reference
ambient concentrations. A more complete human
health effects discussion is included in the
Guidelines and Methodology Used in the
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Preparation of Health Effects Assessment Chapters
of the Consent Decree Water Documents
(Appendix J). The procedures contained in this
document are used in the development and
updating of EPA water quality criteria and may be
used in updating State criteria and in developing
State criteria for those pollutants lacking EPA
human health cntena. The procedures may also
be applied as site-specific interpretations of
narrative standards and as a basis for permit limits
under 40 CFR 122.44 (d)(1)(vi).

Magnitude and Duration

Water quality cniteria for human health contain
only a single expression of allowable magnitude;
a cnterion concentration generally to protect
against long-term (chronic) human health effects.
Currently, national policy and prevailing opinion
in the expert communily establish that the
duration for human health critena for carcinogens
should be denved assuming lifetime exposure,
taken to be a 70-year time period. The duration
of exposure assumed in deniving critena for
noncarcinogens is more complicated owing to a
wide variety of endpoints: some developmental
(and thus age-specitic and perhaps gender-
specific), some lifetime, and some, such as
organoleptic effects, not duration-related at all.
Thus, appropriate durations depend on the
individual noncarcinogenic  pollutants and the
endpoints or adverse effects being considered.

Human Exposure Considerations

A complete human exposure evaluation for toxic
pollutants of concern for bioaccumulation would
encompass not only estimates of exposures due to
fish consumption but also exposure from
background concentrations and other exposure
routes, The more important of these include
recreational and occupational contact, dietary
intake from other than fish, intake from air
inhalation, and drinking water consumption. For
section 304(a) criteria development, EPA typically
considers only exposures to a pollutant that occur
through the ingestion of water and contaminated
fish and shellfish. This is the exposure default

assumption, although the human health guidelines
provide for considering other sources where data
are available (see 45 F.R. 79354). Thus the
criteria are based on an assessment of risks
related to the surface water exposure route only
(57 F.R. 60862-3).

The consumption of contaminated fish tissue is of
serious concern because the presence of even
extremely low ambient concentrations of
bioaccumulative pollutants (sublethal to aquatic
life) in surface waters can result in residue
concentrations in fish tissue that can pose a human
health nisk. Other exposure route information
should be considered and incorporated in human
exposure evaluations to the extent available.

Levels of actual human exposures from
consuming contaminated fish vary depending upon
a number of case-specific consumption factors.
These factors include type of fish species
consumed, type of fish tissue consumed, tissue
lipid content, consumption rate and pattern, and
food preparation practices. In addition, depending
on the spatial vanability in the fishery area, the
behavior of the fish species, and the point of
application of the criterion, the average exposure
of fish may be only a small fraction of the
expected exposure at the point of application of
the criterion. If an effluent attracts fish, the
average exposure might be greater than the
expected exposure.

With shellfish, such as oysters, snails, and
mussels, whole-body tissue consumption
commonly occurs, whereas with fish, muscle
tissue and roe are most commonly eaten. This
difference in the types of tissues consumed has
implications for the amount of available
bioaccumulative contaminants likely to be
ingested.  Whole-body shellfish consumption
presumably means ingestion of the entire burden
of bioaccumulative contaminants. However, with
most fish, selective cleaning and removal of
internal organs, and sometimes body fat as well,
from edible tissues, may result in removal of
much of the lipid material 1n which
bioaccumulative contaminants tend to concentrate.

3-4
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Fish Consumption Values

EPA’s human health criteria have assumed a
human body weight of 70 kg and the consumption
of 6.5 g of fish and shellfish per day. Based on
data collected in 1973-74, the national per capita
consumption of freshwater and estuarine fish was
estimated to average 6.5 g/day. Per capita
consumption of all seafood (including marine
species) was estimated to average 14.3 g/day.
The 95th percentile for consumption of all seafood
by individuals over a period of 1 month was
estimated to be 42 g/day. The mean lipid content
of fish and shellfish tissue consumed in this study
was estimated to be 3.0 percent (USEPA, 1980c).

levels of fish and shellfish
in EPA guidance

Currently, four
consumption are provided
(USEPA, 1991a):

* 6.5 g/day to represent an estimate of average
consumption of fish and shellfish from
estuarine and freshwaters by the entire U.S.
population. This consumption level is based
on the average of both consumers and
nonconsumers of.

e 20 g/day to represent an estimate of the
average consumption of fish and shellfish
from marine, estuarine, and freshwaters by
the U.S. population. This average
consumption level also includes both
consumers and nonconsumers of.

. 165 g/day to represent consumption of fish
and shelifish from marine, estuarine, and
freshwaters by the 99.9th percentile of the
U.S. population consuming the most fish or
seafood.

e 180 g/day to represent a "reasonable worst
case” based on the assumption that some
individuals would consume fishand shelifish
at a rate equal to the combined consumption
of red meat, poultry, fish, and shellfish in
the United States.

EPA is currently updating the national estuarine
and freshwater fish and shellfish consumption
default values and will provide a range of
recommended national consumption values. This
range will include:

¢  mean values appropriate to the population at
large; and

e  values appropriate for those individuals who
consume a relatively large proportion of fish
and shellfish in their diets (maximally
exposed individuals).

Many States use EPA’s 6.5 g/day consumption
value. However, some States use the above-
mentioned 20 g/day value and, for saltwaters,
37 g/day. In general, EPA recommends that the
consumption values used in deriving criteria from
the formulas in this chapter reflect the most
current, relevant, and/or site-specitfic information
available.

Bioaccumulation Considerations

The ratio of the contaminant concentrations in fish
tissue versus that in water is termed either the
bioconcentration factor (BCF) or the
bioaccumulation factor (BAF). Bioconcentration
is defined as involving contaminant uptake from
water only (not from food}. The bioaccumulation
factor (BAF) is defined similarly to the BCF
except that it includes contaminant uptake from
both water and food. Under laboratory
conditions, measurements of  tissue/water
partitioning are generally considered to involve
uptake from water only. On the other hand, both
processes are likely to apply in the field since the
entire food chain is exposed.

The BAF/BCF ratio ranges from [ to 100, with
the highest ratios applying to organisms in higher
trophic levels, and to chemicals with logarithm of
the octanol-water partitioning coefficient (log P)
close to 6.5.

Bioaccumulation considerations are integrated into
the criteria equations by using food chain
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multipliers (FMs) in conjunction with the BCF.
The bioaccumulation and bioconcentration factors
for a chemical are related as tfollows:

BAF = FM x BCF

By incorporating the FM and BCF terms into the
criteria  equations, bioaccumulation can be
addressed.

In Table 3-1, FM values derived from the work
of Thomann (1987, 1989) are listed according to
log P value and trophic level of the organism.
For chemicals with log P values greater than
about 7, there is additional uncertainty regarding
the degree of bioaccumulation, but generally,
trophic level effects appear to decrease due to
slow transport kinetics of these chemicals in fish,
the growth rate of the fish, and the chemical’s
relatively low bioavailability. Trophic level 4
organisms are typically the most desirable species
for sport fishing and, therefore, FMs tor trophic
level 4 should generally be used 1n the equations
for calculating critena.  In those very rar
situations  where only lower trophic level
organisms are found, e.g., possibly oyster beds,
an FM for a lower trophic level might be
considered.

Measured BAFs (especially for those chemicals
with log P values above 6.5) reported in the
literature should be used when available. To use
experimentally measured BAFs in calculating the
criterion, the (FM x BCF) term is replaced by the
BAF in the equations in the following section.
Relatively few BAFs have been measured
accurately and reported, and their application to
sites other than the specific ecosystem where they
were developed i1s problematic and subject to
uncertainty. The option is also available to
develop BAFs experimentally, but this will be
extremely resource intensive if done on a site-
specific basis with all the necessary experimental
and quality controls.

|
Trophic Levels

Log P 2 3 4
35 1.0 1.0 1.0
3.6 1.0 1.0 1.0
3.7 1.0 1.0 1.0
3.8 1.0 1.0 1.0
3.9 1.0 1.0 1.0
4.0 1.1 1.0 1.0
4.1 1.1 1.1 1.1
4.2 1.1 1.1 1.1
4.3 11 1.1 1.1
4.4 1.2 1.1 1.1
4.5 1.2 1.2 1.2
4.6 1.2 1.3 1.3
4.7 1.3 1.4 1.4
4.8 1.4 1.5 1.6
4.9 1.5 1.8 2.0
5.0 1.6 2.1 2.6
5.1 1.7 2.5 3.2
5.2 1.9 3.0 4.3
5.3 2.2 3.7 5.8
5.4 2.4 4.6 8.0
5.5 2.8 5.9 1
5.6 33 7.5 16
5.7 3.9 9.8 23
5.8 4.6 13 33
5.9 5.6 17 47
6.0 6.8 21 67
6.1 8.2 25 75
6.2 10 29 84
6.3 13 34 92
6.4 15 39 98
6.5 19 45 100

26.5 19.2° 45 100°

* These recommended FMs are conservative estimates;
FMs for log P values greater than 6.5 may range from
the values given to as low as 0.1 for contaminants with
very low bioavailability.

|
Table 3-1. Estimated Food Chain

Multipliers (FMs)

Updating Human Health Criteria Using
IRIS

EPA recommends that States use the most current
risk information in the process of updating human

3-6
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health criteria. The Integrated Risk Information
System (IRIS) (Bams and Dourson, 1988;
Appendix N) is an electronic data base of the
USEPA that provides chemical-specific risk
information on the relationship between chemical
exposure and estimated human health effects. Risk
assessment information contained in IRIS, except
as specifically noted, has been reviewed and
agreed upon by an interdisciplinary group of
scientists representing various Program Offices
within the Agency and represent an Agency-wide
consensus.  Risk assessment information and
values are updated on a monthly basis and are
approved for Agency-wide use. IRIS is intended
to make risk assessment information readily
available to those individuals who must perform
risk assessments and also to increase consistency
among risk assessment/risk management
decisions.

IRIS contains two types of quantitative risks
values: the oral Reference Dose (RfD) and the
carcinogenic potency estimate or slope factor.
The RfD (formerly known as the acceptable daily
intake or ADI) is the human health hazard
assessment for noncarcinogenic (target organ)
effects.  The carcinogenic potency estimate
(formerly known as q,*) represents the upper
bound cancer-causing potential resulting from
lifetime exposure to a substance. The RfD or the
oral carcinogenic potency estimate is used in the
derivation of EPA human health criteria.

EPA periodically updates risk assessment
information, including RfDs, cancer potency
estimates, and related information on contaminant
effects, and reports the current information on
IRIS. Since IRIS contains the Agency’s most
recent quantitative risk assessment values, current
IRIS values should be used by States in updating
or developing new human health criteria. This
means that the 1980 human health criteria should
be updated with the latest IRIS values. The
procedure for deriving an updated human health
water quality criterion would require inserting the
current Rfd or carcinogenic potency estimate on
IRIS into the equations in Exhibit 3.1 or 3.2, as
appropriate.

S exist
< InIAIS
N

\\

‘ Calculate
i No criterion No

v v
Evaluate other
sources of data,
0.g., FDA action
lovels, MCLs, risk
assessment, fish
consumption
advisory levels

Figure 3-1. Procedure for determining an
updated criterion using IRIS

data.

Figure 3-1 shows the procedure for determining
an updated criterion using IRIS data. If a
chemical has both carcinogenic and non-
carcinogenic effects, i.e., both a cancer potency
estimate and a RfD, both criteria should be
calculated. The most stringent criterion applies.

Calculating Criteria for Non-carcinogens

The RfD is an estimate of the daily exposure to
the human population that is likely to be without
appreciable risk of causing deleterious effects
during a lifetime. The RfD is expressed in units
of mg toxicant per kg human body weight per
day.

RfDs are derived from the "no-observed-adverse-
effect level” (NOAEL) or the "lowest-observed-
adverse-effect level” (LOAEL) identified from
chronic or subchronic human epidemiology studies
or animal exposure studies. (Note: "LOAEL"
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and "NOAEL" refer to animal and human
toxicology and are therefore distinct from the
aquatic  toxicity terms "no-observed-effect
concentration” (NOEC) and "lowest-observed-
effect concentration” (LOEC).)  Uncertainty
factors are then applied to the NOAEL or LOAEL
to account for uncertainties in the data associated
with vanability among individuals, extrapolation
from nonhuman test species to humans, data on
other than long-term exposures, and the use of a
LOAEL (USEPA, 1988a). An additional
uncertainty factor may be applied to account for
significant weakness or gaps in the database.

The RfD is a threshold below which systemic
toxic effects are unlikely to occur.  While
exposures above the RfD increase the probability
of adverse effects, they do not produce a certainty
of adverse effects. Similarly, while exposure at
or below the RfD reduces the probability, it does
not guarantee the absence of effects in all persons.
The RfDs contained in IRIS are values that
represent EPA’s consensus (and have uncertainty
spanning perhaps an order of magnitude). This
means an RfD of 1.0 mg/kg/day could range from
0.3 to 3.0 mg/kg/day.

For noncarcinogenic effects, an updated criterion
can be derived using the equation in Exhibit 3-1.

If the receiving water body is not used as a
drinking water source, the factor WI can be
deleted. Where dietary and/or inhalation
exposure values are unknown, these factors may
be deleted from the above calculation.

Calculating Criteria for Carcinogens

Any human health criterion for a carcinogen is
based on at ieast three interrelated considerations:
cancer potency, exposure, and risk
charactenization. When developing State criteria,
States may make their own judgments on each of
these factors within reasonable scientific bounds,
but documentation to support their judgments
must be clear and in the public record.

Maximum protection of human health from the
potential effects of exposure to carcinogens
through the consumption of contaminated fish
and/or other aquatic life would require a criterion
of zero. The zero level is based upon the
assumption of non-threshold effects (i.e., no safe
level exists below which any increase in exposure
does not result in an increased risk of cancer) for
carcinogens. However, because a publicly
acceptable policy for safety does not require the
absence of all nisk, a numerical estimate of
pollutant  concentration (in  ug/l)  which
corresponds to a given level of nisk for a
population of a specified size is selected instead.
A cancer risk level is defined as the number of
new cancers that may result in a population of
specified size due to an increase in exposure
(e.g., 10°® risk level = 1 additional cancer in a
population of 1 million). Cancer risk is calculated
by multiplying the experimentally derived cancer
potency estimate by the concentration of the
chemical in the fish and the average daily '.uman
consumption of contaminated fish. The risk for a
specified population (e.g., | million people or 10
%) is then calculated by dividing the risk level by
the specific cancer risk. EPA's ambient water
quality criteria documents provide risk levels
ranging from 10° to 107 as examples.

The cancer potency estimate, or slope factor
(formerly known as the q,*), is derived using
animal studies. High-dose exposures are
extrapolated to low-dose concentrations and
adjusted to a lifetime exposure period through the
use of a linearized multistage model. The model
calculates the upper 95 percent confidence limit of
the slope of a straight line which the model
postulates to occur at low doses. When based on
human (epidemiological) data, the slope factor is
based on the observed increase in cancer risk and
1s not extrapolated. For deriving criteria for
carcinogens, the oral cancer potency estimates or
slope factors from IRIS are used.

It is important to note that cancer potency factors
may overestimate or underestimate the actual risk.
Such potency estimates are subject to great
uncertainty because of two primary factors:

3-8
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10—

dietary exposure (other than fish) (mg toxicant/kg body human

Cmg/h = RIDXWD-(DOT+IN)XxWT
WI + [FC x L x FM x BCF]
where:
C = updated water quality criterion (mg/1)
RfD = oral reference dose (mg toxicant/kg human body weight/day)
WT = weight of an average human adult (70 kg)
DT =
weight/day)
IN = inhalation exposure (mg toxicant/’kg body human weight/day)
WI = average human adult water intake (2 1/day)
FC = daily fish consumption (kg fish/day)
L = ratio of lipid fraction of fish tissue consumed to 3%
FM = food chain multiplier (from Table 3-1)
BCF =

bioconcentration factor (mg toxicant/kg fish divided by mg toxicant/L

water) for fish with 3% lipid content

Exhibit 3-1. Equation for Deriving Human Health Criteria Based on Noncarcinogenic Effects

e adequacy of the cancer data base (i.e.,
human vs. animal data); and

¢ limited information regarding the mechanism
of cancer causation.

Risk levels of 102, 10¢, and 107 are often used
by States as minimal risk levels in interpreting
their standards. EPA considers risks to be
additive, i.e., the risk from individual chemicals
is not necessarily the overall risk from exposure
to water. For example, an individual nisk level of
10® may yield a higher overall risk level if
multiple carcinogenic chemicals are present.

For carcinogenic effects, the cnterion can be
determined by using the equation in Exhibit 3-2.

If the receiving water body is not designated as a
drinking water source, the factor WI can be
deleted.

Deniving Quantitative Risk Assessments in
the Absence of IRIS Values

The RfDs or cancer potency estimates comprise
the existing dose-response factors for developing
criteria.  When IRIS data are unavailable,
quantitative risk level information may be
developed according to a State’s own procedures.
Some States have established their own
procedures whereby dose-response factors can be
developed based upon extrapolation of acute
and/or chronic animal data to concentrations of
exposure protective of fish consumption by
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ratio of lipid fraction of fish tissue consumed to 3% assumed by EPA

C (mg/h) = (RL x WT)
q* [WI + FC x L x (FM x BCF)]
where:
C = updated water quality criterion (mg/l)
RL = risk level (10) where x is usually in the range of 4 to 6
WT = weight of an average human adult (70 kg)
qQ* = carcinogenic potency factor (kg day/mg)
WI = average human adult water intake (2 1/day)
FC = daily fish consumption (kg fish/day)
L =
FM = food chain multiplier (from Table 3-1)
BCF =

bioconcentration factor (mg toxicant/kg fish divided by mg toxicant/L

water) for fish with 3% lipid content

Exhibit 3-2. Equation for Deriving Human Health Criteria Based on Carcinogenic Effects

humans.

Relationship of Section 304(a) Criteria
to State Designated Uses

The section 304(a)(1) criteria published by EPA
from time to time can be used to support the
designated uses found in State standards. The
following sections briefly discuss the relationship
between certain cnteria and individual use
classifications. Additional information on this
subject also can be found in the "Green Book”
(FWPCA, 1968); the "Blue Book" (NAS/NAE,
1973); the "Red Book" USEPA, 1976); the EPA
Water Quality Criteria Documents (see Appendix
I); the"Gold Book” (USEPA, 1986a); and future
EPA section 304(a)(1) water quality criteria
publications.

Where a water body is designated for more than
one use, criteria necessary to protect the most
sensitive use must be applied. The following four
sections discuss the major types of use categories.

3.2.1 Recreation

Recreational uses of water include activities such
as swimming, wading, boating, and fishing.
Often insufficient data exist on the human health
effects of physical and chemical pollutants,
including most toxics, to make a determination of
criteria for recreational uses. However, as a
general guideline, recreational waters that contain
chemicals in concentrations toxic or otherwise
harmful to man if ingested, or irritating to the
skin or mucous membranes of the human body
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upon brief immersion, should be avoided. The
section 304(a)(1) human health effects criteria
based on direct human drinking water i