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July 20, 1988
The Honorable Lee M. Thomas _ g SfigEOE

Administrator

U.S. Environmental Protection Agency
401 M. Street, S.W.

Washington, D.C., 20460

Dear Mr. Thomas:

The Water Quality Advisories Subcommittee of the Science
Advisory Board's Environmental Effects, Transport and Fate
Committee has completed its review of the Office of Water's
guidelines for preparing water quality advisories. The review
was requested by Edmund M. Neotzon, Director of the Criteria and
Standards Division of the Office of Water and the review was
conducted on October 22 and 23, in Annapolis, Maryland.

The Subcommittee recognizes the potential that the advisory
concept provides for bringing a greater number of pollutants
under regulateory control in a relatively short period of time.
The concept represents a preliminary step towards water quality
criteria development and is designed to protect both ambient
aguatic life and human health. The primary issue regarding
ambient aquatic life protection inveolves defining and obtaining a
minimum data base for advisory development. Data describing
interactions in aquatic systems have not been developed for many
pollutants. Data are more prevalent for characterizing human
health risks, and obtaining a minimum data base is not of
concern. Instead, the primary issuve for human health protection via
advisories is the appropriate depth of review of the existing
data hase.

In general, the Subcommittee has more support for the
concept as 1t applies toc ambient aquatic life protection than
for application to human health protection, based on availability
of data. Subcommittee cautijons that advisories should neot
substitute for water quality criteria and recommends that a
mechanism for advancing advisories to criteria status be
specified to insure that emerging data are enfolded to reduce
uncertainty. In addition, the Subcommittee feels that it is
imperative that a review process and public comment period be
incorporated to balance the increased uncertainty inherent in the
advisory process,

_ Regarding advisories for the protection of ambient aquatic
life, an approach which the Subcommittee endorses, some
suggestions for improving the guideline documents and the process
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in general are provided. These suggestions include: specifying
the data n to advance understanding of the toxicity of the
pollutant essed, documenting uncertainty factors, employing
quality ratings, and including medifications to address exposure
duration, site-specific¢ issues, and sensitive species rather than
those that are commercially or recreationally important.

To guide decisions about human health, the Subcommittee
prefers the use of the water guality criteria process, and has
reservations with applying the advisory concept. Particular
opposition is directed toward the restriction of literature
searching to the most recent 5 years, and to the use of secondary
literature sources. The risX assessment procedure described in
the guideline documents focuses on data presentation rather than
on analysis, and the use of modifying factors cannot be endorsed.
Most of the Subcommittee's criticism is related to the error that
results in assuming that a short risk assessment is easijier,
quicker and less expensive than a long one. In fact a properly
prepared, concise advisory could take less paper, but require the
same level of effort required for a ¢riteria document.

The Subcommittee appreciates the opportunity te conduct thié

scientific review. We request that the Agency formally respond
to the scientific advice transmitted in the attached report.

Sincerely

i e A L e S T e e — . WY T A D W

Norton Nelson, Chairman
Executive Commlttee

Artung, Chai;;;;::}

Envirommental Effacts,
Transport and Fate

- LL.QF ..... L

Kenneth Dickson, Chairman
Water Quality Adviscories
Subcommittee

Enclosure

cc: A. James Barnes
Lawrence Jensen
J. Michael Conlon
Edmund Notzon
Frank Gostomski
Donald Barnes
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U.5. ENVIRONMENTAI, PROTECTION AGENCY

NOTICE

This report has been written as a part of the activities of
the Science Advisory Board, a public advisory group providing
extramural scientific informatieon and advice to the Administrator
and other officials of the Environmental Protection Agency. The
Board is structured to provide a balanced expert assessment of
scientific matters related to problems facing the Agency. This
report has not been reviewed for approval by the Agency: and,
hence, the contents of this report do not necessarily represent
the views and policies of the Environmental Protection Agency or
other agencies in Federal government. Mention of trade names or
commercial products does not constitute a recommendation for use.
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1.0 EXECUTIVE SUMMARY

Public pressure for control of pollutants, and the lack of
resources to support the water quality criteria-setting process
traditionally used for pecllutant control have led EPA to propose
the water quality advisory concept for protection of both ambient
aguatic and human health. A water quality advisory (WQA) is a
numerie recommendation that provides an estimate of the pollutant
concentration in water which is unlikely to result in adverse
effects to human health or the environment, even when exposures
are continued for a lifetime. A WQA is similar to a water quality
criteria (WQE) in that each is based on data describing
toxicological effects; however, an advisory is provided when a
lack of data prevents development of a WQC. Application of this
concept clearly has the potential to bring a greater number of
pollutants under regulatory control in a relatively short time.
However, since advisories are based on fewer data, they are
accompanied by increased uncertainty. The Subcommittee arrived
at recommendations and conclusions regarding the advisory
concept in general. In addition, specific findings that address
the guldelines for ambient agquatic life and human health,
respectively, are provided. The recommendations, conclusions and
findings are summarized below.

1.1 The Advisory Concept

The Subcommittee endorses the advisory ceoncept as it applies
to development of ambient aguatic life advisories, provided they
do not substitute for the development of water quality criteria.
The uncertainty attending the advisory concept may cause under or
over protection. Therefore, the advisory process should include
mechanisms for reduaing uncertainty as more data become
available.

EPA should consider state standard-setting and management
practices, carefully evaluating the problems that may result if



advisories are adopted as standards. In states where the law
stipulates that water gquality standards cannot be made less
stringent once they are adopted, problems may arise as advisories
progress to criteria that are based on more knowledge.

A procedure for selection of chemicals for evaluation should
be incorporated inteo the advisory precess, The Subcommittee
recommends that the chemicals selected for advisory develepment
be those for which there is evidence of potentially significant
exposure in the environment.

The Subcommittee feels it is imperative that a review
process and public comment period be incorporated into the
advisory progess. The increased certainty provided by the peer
review process is necessary to balance the increased unéertainty
inherent in the advisory process.

In general, the Subcommittee had more support for the
concept of advisories applied to protection of ambient adquatic
life than for application to human health protection, primarily
based on the availability of data. A considerable body of
evidence and expertise support procedures assessing risk to
humans. The Subcommittee has reservations about basing
advisories on only a subset of these resocurces. In contrast,
less data are currently available to support decisions required
to protect aguatic life. Therefore, a program designed to
generate more data to support such assessments and £ill in gaps
in the knowledge base can be readily endorsed by the
Subcommittee. Specific findings follow.

1.2 Ambient Aguatic Life Advisories

The Subcommittee endorses the concept of ambient acuatic
life advisories and suggests some modifications to motivate
advances in the area of aquatic effects prediction.” First, the
Subcommittee recommends that the Agency provide better guidance
in the supporting documents to ensure that any additional data



collected in response to the advisory process also advances the

understanding of the toxicity of the chemical in question.

In addition, the Agency needs to develop documentation to
demonstrate the basis of each uncertainty factor used in
developing an Advisory. A procedure should be developed to rate
advisories on the basis of the gquantity and quality of the data
used to calculate and advisory. The value derived from the
rating system should be presented in the Advisory statement.

The Agency should modify the guidelines to incorporate the
concept of exposure duration and the flexibility to account for
gsite=-specific differences. Another recommended modification is
determination based on effects produced in species that may be
the most sensitive rather than on species that may have

commercial or recreational importance.

The Subcommittee endorses the development of Advisory
guidelines for specific chemical groups based on a justifiable
rationale, such as structural activity relationships. Also, the
Agency is encouraged to develop Water Quality Criteria and/or
Advisories for wildlife protection.

1.3 Human Health Advisories

Az previously stated, the Subcommittee has reservations with
applying the advisory approach to human health protection. The
Subcommittee has several recommendations that may improve the
advisory process, For example, secgondary sources, those that
summarize the primary journal literature, are recommended for use
only as directories to the primary literature, rather than as
data sources themselves, Secondary synopses often omit pertinent
data in the course of summarization.

The Subcommittee particularly opposes restricting the
supporting literature search for adviscries to the most recent 5
years. This restriction discourages the use of the complete body



of information that is available, including older studies at the
foundation of toxicology, and studies that may report important
clinic¢al findings or industrial exposures in humans. In the
opinion of the Subcommittee, a responsible risk assessment cannot
be conducted without thorough collection, review and
interpretation of all pertinent data.

Guidelines for preparing human health advisories differ from
other risk assessment procedures in the use of medifying factors.
The necessity for these factors is unclear, and the procedures
for their use are not well developed: therefore, the Subcommittee
cannot endorse their applicatien to the advisory process. In
addition, the risk assessment procedure described in the
guidelines for human haalth advisories seems to emphasize
presentation of facts, rather than analyzing and comparing them.
Most of the Subcommittee's criticism is related to the error that
results in assuming that a short risk assessment is easier,
quicker and less eXpensive than a long one. In fact a properly
prepared, concise advisory could take less paper, but require the
same level of effort regquired for a criteria document.



2.0 INTRODUCTION

2.1 Originp of the Review

On June 30, 1987, EPA's Office of Water requested that the
Science Advisory Board (SAB) review the draft guidelines
developed for preparing water guality advisories for both human
health and agquatic life protection. SAB reviews are conducted
under the auspices of its Executive Committee. On July 21, 1987,
the SAB received a preliminary briefing on the Water Quality
Advisory Guldelines, given by Frank Gostomski, Chief, Water
Quality Criteria Section, 0ffice of Water Regulations and
Standards. The SAB Executive Committee agreed to condﬁct the
review and delegated responsibility to the Environmental Effects,
Transport and Fate Committee, which established the Water Quality
Advisories Subcommittee to conduct the review and appointed Dr.
Kenneth L. Dickson as the chairman of the subcommittee. The

reguest for this SAE review is presented in Appendix A.

2.2 Purpose of the Review

The purpose of the review is to provide an independent, peer
assessment of the scientific adegquacy of the objectives, rational
and methodology included in the water quality advisory guideline
documents presented to the SAB. The Subcommittee's objectives
are to evaluated the concepts underlying the water quality
advisory appreoach, and to provide the Agency with recommendations
and suggestions for improvement.

2.3 Review Procedure

The Subcommittee received two guideline documents in advance
of their meeting: 1) Guidelines for the Preparation of Office of
Water Health Advisories, and 2) Guidelines for Deriving Ambient
Aquatic Life Advisory Concentrations. These documents are

included as Appendix B and C, respectively. In addition, the



Subcommittee received some examples of applications of the

guidelines to specifie chemicals, including ambient aguatic water
gquality advisories for xylene, styrene and tetrachloroethylene;
and human health effects advisories for hexachlorobenzene and
2,4,5=trichlorophenocl.

The Subcommittee met in public¢ session on October 22 and 23,
1987 in the Laboratory Conference Room of EPA's Region 3,
Annapolis office at 839 Bestgate Road, Annapolis, Maryland.
David Sabock from EPA, Office of Water Regulations and Standards
described the Agency's need for review and intended application
of the Advisory guidelines. More detailed information was
provided by Frank Gostomski. Specific methodologies and
rationale for development of ambient agquatic advisory
concentrations were presented by Dave Hansen (ERL=-Narragansett)
and Tom Purcell (WQC Section) while health methodologies and case

studies were presented by Cindy Mullen (ECAQO, Cincinnati}.

Following these briefings, the Subcommittee discussed the
principles underlying the derivation and use of advisory
concentrations in a generic manner. This discussion was followed
by sessions addressing specific agquatic and health issues by
appropriate subgroups of the Subcommittee. These discussions
formed the basis for recommendations, suggestions and comments on
the advisory guidelines.

2.4 Description of This Report

The Subcommittee report provides general conclusions with
regard to fundamental concepts, documenting their strengths and
weaknesses, In addition, the report provides a discussion of
specific issues that were identified during the review process,
issues that pertain to both ambient agquatic advisories and health
effects advisories as well as the field of water quality itself
from National and state perspectives,



2.0 THE ADVISORY CONCEPT

Two forces -« public pressure for contreol of the increasing
number of toxicants that cause concern, and lack of funds to
produce the criteria documents that provide for control of these
toxicants -- have pointed to the need for change in the water
quality criteria-setting process, EPA's solution has been to
develop the advisory concept toether with acecompanying guidelines
for setting advisory concentrations.

Ten years ago the Agency signed a consent decree that
obligated production of criteria documents for a list of some
sixty substances. Even with court-granted continuances, criteria
have been developed for only about half of the substances on the
list. Though the remainder are substances of concern, data are
not sufficient to support a full-fledged criteria effort and
subsztantial laboratory and field testing will be necessary to
obtain a complete data base,.

Since there are many toxicants for which inadequate data or
no data exist, application of the advisory concept would bring a
greatly increased number of toxicants under regulation in a
relatively short time., However, these advisories would
necessarily be based on fewer data and, therefore, attended with
greater uncertainty. The consequence of uncertainty is an
increase in the likelihood of over or, in some circumstances,
under protecting human health and/or ambient aquatic life.

Such tradeoffs give rise to concern among members of the
Subcommittee. These concerns translate to reservations with the
concept as expressed in the guidelines. The Subcommittee offers
a series of conclusions and recommendations regarding the
advisory concept in the four sections to follow.



3.1 Progressing from Advisories to CGriteria

There is no trigger within the advisory guidelines for
taking the concentration set by the advisory process to the
higher level of certainty provided by the criteria process, when
the data do become available., Therefore, there is no motivation
to generate more data, and no means to reduce uncertainty once an
advisory concentration is established. The setting of advisory
concentrations is an appropriate first step in the criteria
setting process; however, it is not an appropriate final step for
either human health or ambient aquatic life protection. The
Subcommittee believes that decision makers will be hampered with
tools that do not reflect the current state of scientific
knowledge and are, in addition, surrounded by uncertainty.

The Subcommittee recommends that a well defined mechanism
for incorporating new data be included in the advisor?
guidelines. This mechanism should allow for an provide
incentives for elevation of advisory concentrations to more
certain and well founded criteria concentrations when sufficient
data exist.

3.2 Antidegredation

The WQAs are likely to be used in a role roughly equivalent
to that of the WQCs in related management programs. States are
likely to develop water guality standards and NPDES (National
Pollution Discharge Elimination Systems) permit programs around
water ¢uality advisorieszs, just as they currently do with water
quality criteria. However, there may be resistance to the
advisory concept in some states.

Since EPA's guidance for developing advisories involves a
conservative approach, they result in a more stringent number.
If a WQC is subsequently developed, it is likely to be both more
certain and less stringent. Some state Attorneys General have

interpreted state laws to mandate that no water quality standard



may be made less stringent under the law. Therefore, even if EPA
replaces an advisory concentration with a more certain but less
stringent water cquality criteria concentration, certain states
could be required to maintain overly stringent WQA as the water
quality standard. For this reason, some states are likely to
resist adoption of a water quality standard based on an advisory,
and are likely to wait for EPA to issue subsequent c¢riteria to
prevent establishment of overprotective standards.

3.3 Chemical Selection

Risk is a combination of exposure and effect. If there is
no exposure to a chemical then even the most toxic chemical will
pose no risk. Thus it would be a misuse of limited resources o
prepared a advisory document on a chemical for which there was no
established exposure. The extent of exposure may be determined
through the use of on-going monitering programs, such as those
used by the states in support of the permitting process. For
these reasons, the Subcommittee recommends that chemicals be
selected for the advisory process only if there iz evidence of a
significant exposure to the aquatic environment.

3.4 Peer Review and Public Comment

The national guidelines for produging water quality criteria
documents mandate peer review and public comment. The guidelines
for advisories do not. The Subcommittee points out that this
process for producing advisories depends on the opinion of a few,
and believez that this would be a grave mistake. In light of the
more restricted data bhase that will support advisories and the
increased uncertainty that a restricted data base provides, the
likelihood of producing an inappropriate advisory concentration
is greatly increased, however expert the opinion behind it. The
Agency must outline a process that provides for review by a range
of external authorities in order to capture the best scientific
thinking, broaden the scientific consensug, and minimize future
criticism. Therefore, the Subcommittee recommends that a



procedure for peer review and public comment be incorporated inte
the advisory process, and that such a procedure be described in
the guideline documents.
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4.0 AMBIENT AQUATIC LIFE ADVISORIES; SPECIFIC ISSUES

4,1 Development, Certainty and Quality of the Data Base

4.1.1 Data Base Development

The development of water quality criteria has required an
intensive review of the existing literature, but has also been
characterized by the conduct of extensive laboratory research to
£ill perceived data gaps. From the proposed "Guidelines for
Deriving Ambient Aquatic Life Advisory Concentrations" (Appendix
B), it is ¢lear that there will be dramatic differences in the
guantity of data available for establishing an advisory and that
the requirements for additional data will vary for each
substance=-specific advisory.

Given the potential for significant improvement in the
quality and quantity of data developed in support of advisories,
it is appropriate for the Agency to provide c¢lear guidance to
ensure the efficient collection of such data. For example, to
comply with current guidelines, a discharger may conduct yet
another generic acute toxicity test to strengthen the data base
for a chemical where three generic tests have been previously
performed, rather than producing data on species of particular
relevance that would be more informative or site specific.

The guidelines recommend that dischargers seek guidance on
development of data from appropriate regulatory agencies. The
Subcommittee recommends that dischargers be guided to develop
data that advance the understanding of the toxiecity of the
chemical in qguestion and that advisory documents stipulate the
advances that are needed to strengthen knowledge of the specific
chemicals that they address.
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4.1.2 Uncertainty

Since the data base contains gaps, there is uncertainty
associated with every advisory estimated. Ideally, the
uncertainty is quantified using a statistical, probabilistic
approach. In the example provided to the Subcommittee, a species
sensitivity factor of 11 and an acute to chronic ration of 25
were documented and used to estimate uncertainty. The
Subcommittee recommends that additional documentation be provided
in guideline documents to clearly define these term= and state
their limits of applicability. In addition, distinctions need to
be provided for application of these factors to fresh and salt
water., Alternatively, generic uncertainty factors could be
tested to provide the necessary refinements in documentation.

4.1.3 9Quality Indicators

The Agency has recognized the differences in guality and
quantity of data that are likely to be encountered in preparing
advisories and has developed weighting factors based on the
nature of the available data. Advisory documents will also
contain disclaimers, alerting users that they must consider the
technical basis of the advisory before application and that
advisory values are derived less stringently than c¢riteria. The
Subcommittee believes that a quality designation should also be
associated with the advisory concentration to indicate the
certainty or confidence attached to the advisory number, and the
fact that confidence varies. Such quality designations could
take the form of descriptive statements or numerical indicators.

4.2 Considerations for Modifving the Advisory Process

4.2.1 Exposure Duration
As currently advanced a water guality advisory will consist
of a single concentration below which aguatic life are assumed to

be protected and above which adverse effects may occur. The
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advisory concentration is designed to protect those exposed from
chronic effects and is analogous to the Criterion Continuous .
Concentration (CCC) of a water quality criterion. However, an
advisory does not contain the concept of exposure duration which
iz an integral part of the CCC of a water quality criterion. 3If
advisories are used as surrogates for criteria as stated in the
briefing to the Subcommittee, then the Agency should consider
modifying the advisory to include the concept of exposure
duration. The CCC of a water quality criterion states that
ambient levels cannot exceed the CCC for more than four (4) days.
The inelusion of duration of exposure recognizes that effects are
a function of both concentration and time of exposure. This well
established toxicological principal should be reflected in the
water guality advisories particularly if they are used for
regqulatory purposes.

4.2.2 Species Beyond Commercially or Recreationally Important
Ones

The Subcommittee believes that a reduction in advisory
concentrations is warranted if laboratory or field data for any
species, regardless of whether or not it is considered
commercially or recreationally important, indicate that it is
affected at concentrations below the ¢alculated advisory
concentration. Both the national water guality criteria and the
aquatic life advisory concentrations must be reduced if
"commercially or recreationally important species" are found to
be affected at lower levels than predicted by the final acute or
chronic values. Restricting this adjustment to only important
species is inappropriate for the advisory concentrations.
Because advisory concentrations may be based on only three
species, the potential for missing important species is increased
greatly.
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4.2.3 Site-Specific Modifications

The guidelines for deriving water quality advisories are
designed to produce a conservative value, thus, advisories may be
over protective at many site=s. A procedure for site-specific
modifications, which could require generation of additional acute
and/or chronic data for species appropriate to the site, would not
only increase the data base for the chemical but would account
for water quality interactionz which may affect the
bicavailability of the chemical. A site specific modification
approach would be especially applicable to metals, organic
gompounds that ionize, and those that have high partition
coefficients, and ¢ould also be adapted from the existing
procedure for site-specific modification of water quality
criteria.

4.3 Considerations for Developing Other Advisories

4.3.1 Guidelines for Specific Chemical Groups Versus Generic
cuidelines

The Subcommittee endorses the development of guidelines for
specific chemical groups, such as the guidelines reviewed by the
Subcommittee for low molecular weight, non-ionizable organics.
The Subcommittee agrees with EPA that, because of varying fate
and effects among groups of chemicals, initial development of
generic guidelines is inappropriate. Guidelines for specific
groups of chemicals should c¢learly indicate the chemical group
addressed in the document title, as well as in supporting text.

The Subcommittee suspects that differences in guidelines
between most different groups of chemicals will be small. The
acute to chronic ratio (ACR) of 25 used in the guidelines may
serve for a broad range of chemicals, since a variety of
chemicals were used to derive it. Similarly, the factors used to
calculate the advisory acute value (AAV) are related to the
number of Genus Mean Acute Values (GMAV) available, and should

14



not be significantly different among chemical groups. The use of
these parameters generically for chemical groups may be
substantiated by clarifying and justifying their derivation in
supporting documentation.

The major differences between guidelines for different
chemicals will likely be in numbers and kinds of species to be
tasted. The AAV for ionizable molecules, metals and perhaps
other groups of chemicals may need to be based on a larger number
of representative species from both fresh and salt water. Also,
water quality characteristics such as hardness and pH may heed to
be considered. If there is potential for a greater effect on
agquatice plants than animals, as with herbicidal chemicals, then
at least one acute test with plants must be required.

4,3,2 Development of Advisories for Wildlife

The Subcommittee points out the fact that waterfowl, birds,
mammals, reptiles, and amphibians are valued environmental
resources and that they are exposed to chemicals via food, water
and other routes. Water quality criteria incerporating
bicaccumulation, whether based on risk assessment assumptions or
FDA action levels for human consumption of fish, may not be
adecuate for wildlife protection. The reasons include important
differences in metabolism, feeding reguirements and bhody weight.
For these reasons, the Subcommittee recommends that the EPA
consider the development of water dquality advisories for
wildlife.
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5.0 HEALTH EFFECTS: SPECIFIC ISSUES

5.1 Data Base Development

The basic methodology for risk assessment outlined in the
nguidelines for the Preparation of Office of Water Health
Advisories" (Appendix ) do not differ markedly from those
currently used by the Ageney for setting drinking water health
advisories. current methods for developing health advisories to
protect human health are based largely upon an intensive
collection and review of the existing literature. Research needs
may be identified, but, unlike establishment of criteria for
protecting acquatic life, additional laboratory research is almost

never conducted.
5.1.1 Seacondary Sources

The guidelines call for the use of secondary sources, which
summarize, annotate and compile primary or journal literature, in
preparing health advisories. While the Agency should use the
existing literature efficiently, misconceptions and confusion can
arise for the use of secondary sources. Misconceptions can be
introduced due to the fact that the studies likely to be
summarized in secondary sources were originally designed for
purposed other than safety evaluation. Confusion arises because
the details necessary for appropriate integration, understanding
and analysis of the data are often omitted in such summaries.
Although they may serve as efficient directories to primary
literature, the ex¢lusive use of secondary sources can not be
supported by the Subcommittee.

5.1.2 Literature Searches

The Subcommittee considers the restriction of the literature
search to the most recent 5 years, as prescribed in the guide-
lines, to be a major problem. Such a restriction discourages and
may prevent the use of many older studies that report significant
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exposures and effects in humans, especially as a result of
industrial exposures. These studies are often supperted by
experimental studies in animals which provide basic information
on acceptable levels of industrial exposure in humans. While
concise presentations may be appropriate, responsible development
of a risk assessment requires thorough collection, review and
critical interpretatiocn of all pertinent data.

5.2 Modifying Factors

The proposed use of "modifying factors" appears to the
Subcommittee as a major methodological feature that
differentiates the advisory-setting procedure from other risk
assessment procedures previously reviewed by the Science Advisory
Board. As presented in the guidelines, the purpose and necessity
for this feature is unclear. The presently used methodology for
establishing water quality criteria encourages the use of
scientific judgment in the selection of the most appropriate data
for assessing risk and uses four uncertainty factors which can
vary depending on the quality of the data., Data on
pharmacokinetics and bicavailability are also used cuantitatively
to adjust data in risk assessments. However, the proposed
modifying factor appears to be little more than a "“fudge factor"
which has a high potential for abuse in "adjusting" the outcome
to preconceived values, rather than values that are consistent
with scientific and toxicologic data. In the opinion of the
Subcommittee, the proposal to use modifying factors is not well
developed, is not necessary, and can therefore not be endorsed.

5.3 Data Analvyses

Since the proposed guideline documents are similar in purpose
and methodology to water quality ¢riteria documents, it is
reasonable that the outline and topics included therein are also
similar. However, the tone and tenor of the guidelines reflects
a substantial degradation of the risk assessment process. The
document discourages the critical analysis and synthesis of data
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where it should be encouraged. The guidelines call for an
encyclopedic‘presentation of facts in a rigid format, followed by
a risk assessment protocol which emphasizes arithmetic rather
than analysis.

The Subcommittee encourages guideline revisions that promote
standardization within sections to encourage ccomparison between
studies. In addition, it recommends that discussions be included
to relate the elements of the outline to the derivation of
advisory concentrations.

5.4 Conclusion

Most of the criticism raised by the Subcommittee can be
related to a fundamental flaw in the basic assumptions underlying
the development and use of water quality advisories to protect
health. ¥Namely, this assumpticn is that a good, short risk
assessment is substantially easier, quicker, and less expensive
to prepare than are long reviews and risk assessments, While a
properly prepared and appropriately concise health advisory could
save paper, it will require the same level of analysis and effort
needed for a criteria document. In many respects, the imposition
of an economy of words requires more effort in preparation than
longer detailed reviews. In fact, the advisory process used for
health effects assessments may compromise the Agency's efforts to
provide sound guidance on tolerable levels of compounds in
ambient water.
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Recuest for the Review




3 + IR UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
im g WASHINGTON, D.C. 20460

™ ef |

L angTe

J-N 30 m QFFICE OF
WATER
MEMORANDUM
SUBJECT: Request for SAB Review of Water Quality Advisory

Guidelines

FROM: Edmund M. Notzon, Director g:.&.w./ DU G

Criteria and Standards Division (WH=585)

TO: Terry Yosie, Director
Science Advisory Board (A-101)

I am requesting the Science Advisory Board review draft
guidelines developed for preparation of water quality advisories
for voth human health and aquatic¢c life protection. The draft
guidelines are attached as are copies of completed advisories
which were Jdeveloped using the draft guidelines.

Water quality advisories are intended to be used as a
supplement to our efforts to develop water quality criteria
recommendations under Section 304(a) of the Clean Water Act.
Advisories are designed to fill the gap between the large number
of pollutants and the limited number of criteria documents we
are able to produce. Advisories basically provide the Agency's
best scientific judgment applied to existing information.

Please let me know as soon as possible when the Science
Advisory Board will be able to conduct a review of the advisory
guidelines. Dr. Frank Gostomski (475-7321) may be contacted
for further information.

Attachments
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L.

Intraduceinag

A,

Aguatic life advisories will 2e issued for selected
chemicals for «#hich not enough toxicity, bicaccumulatisn
and/or field data are availabvle t> allow derivation of
ambient water guality ¢ritsria for aguatiz lifs using

ih -

the proceduras descrived in "3Guidelines for Deriving

‘Nimnarical National Water Quality <ritaria for the o

Proz2ozien @f 3guatic Organisas and Their Uses" (Stephen
at al, 1235), hereinafter refarrved to as the "National
Guidelinas". Aguatic life advisories will contain
compilations and interpratations of available data

rhzt ac2 lirectly pertinent to the derivation of

aguatic life advisory concentrations.

Aguatic life advisory cancentrations are intended to

be used mostly for evaluating the aguatic toxicity of
zancentractions of pollutants ia effluents and ambient
wat2rs, wnereas water guality criteria for aquatic

liZ= provide a stronger basis for regulating c¢oncentra-
tions of pollutants in effluents and ambient waters.
Alvisory concentrations have the following two intended
uses:

1. Advisory congentrations are intended to be used to
interpret data on concentrations of chemicals in
ambient water. If the concentration of a chemical
in ambient water is egqual to or below .the agquatic
Lif2 advisory concentration for that chemical,
thare is probably no cause for concern about
affects on aquatic organisms and their uses., If,
however, the ambient qoncentration is above the
ajvisory concentration, the discharger should
quickly evaluate the available exposure and effect
Jata to determine whether it is prudent to:

a, obtain additional data c¢oncerning the c¢oncen=-
tration of the chemical in the effluent and/or
ambient water;

b. obtain aidditional laboratory and/or field data
on the effect of the chemical on aguatie
organisms and their uses s0 that a more accurate,
and usually higher, agquatic life advisory or a
water guality criterion can be derived:;

c. conduct acute and/or chronic toxicity tests on
the effluens; and

d. reduce the ampient ccncentration of the chemical.



Aftar a reasonable period of tima, tha Appropriata

- regulatory agency should avaluat2 all availanle

¢ pPercinanc data concerning the ambient concemtcarsion
and the eifects of the polluatant on aguatic Life
to detaraine whathar it i3 appropriate to take any
action sach as establishing a permit limit for the
pollatant or requiring toxicity tasts on the
effluent. Such agency may choose to regulate
elzher hefore ar aftar collecting additicnal daca.

2 Advisory concaentrations are intended to he iused to
nelp the U.S5. EPA select chemicals for which water
quality c¢riteria for aquatic life should be 3erived.
Any chemical that is found to be present in a
considarable number of ambient waters at concentrations
similar to or exceeding the advisory concentration
may vecome a candidate for derivation of water
quality criteria for aguatic life. Thus advisories
will provide dischargers with advance notice of
chemicals for which criteria might be derived so
that they can generate additional data that might
be usaful for revising the advisory concentration
or for deriving water gquality criteria for aguatic

life.

Additisnal guidance on appropriate regqulatory uses

of adivisory concentrations and criteria should be -
obtalned from the Criteria and Standards Division,
Qffice of Water Regulations and Standards, U.S. EPA.

The procedures described in the National Guidelines
will be used as much as possible in the daerivation of
ajuatic life advisory concentrations. whenever a
norocedure described in the National duidelines cannot
D2 used (usually because some required data are not
available), a procedure that (a) follows as cleosely as
possible the procedures described in the National
Guidelines and (b) is compatible with the intended
Juses of advisory concentrations will be developed for
use in deriving advisory concentrations. Aguatic life
advisory concentrations can be based on fewer data
than can water quality critaria for aquatic life
because advisory concentrations are not intended to
have as much regulatory impact as criteria. However,
to be compatible with the first intended use, advisory
concentrations must ote derived so as to ensure that



they are rarely, if ever, higher than what the Critarion
Contlinuous (oancentration (CCQ) would be if enougn data
wera 4avajlable to2 allow derivation of 2 national ajuatic
criterion for the chemical. The data reguirements and
procedures usel for Jdeciving aguatie lifa advisory
concentration is rarely, 1£ evar, above what the cCr
would e, Thus, whenever 1 natinnal criterion is
derived for a gollatant for which an advisory
fancentracion is already available, the CCC will almost
ilways ve highar than the advisory concentration. 9a
the other hand. an advisaory concentration that is too
much lower than the CCC will cause unnecessary concern
about various cheaicals, effluents and ambient waters.
To be most useful, the advisory concentration should
never be above what the CCC would be and should rarely
be more than a factor ©f 10 less than the CCC.

In order to obtain acgeptable advisory concentrations
for the least cost, the data requirements and procedures
1523 for deriving aquatic life advisory concentrations
will be different for different classes of chemicals.
wnan possible, c¢lasses will be defined so that data
requirements and procedures can be appropriately based
on the biological, chemical, physical and toxicological
oroperties used to define the class.

II. Low Molecular Weight Non-ionizable Organic Chemicals

A.

This class of chemicals is not very well defined yet.
It is expected, however, that all low molecular weight
non=ionizable organic chemicals will be ia this class
aftar an upper limit on molecular weight has been
established. It might be possible to expand this
class tn include a wider range of chemicals within
certain limits.

1. This class is intended to be limited to chemicals
for which there is no reason to suspect that the
range of acute or chronic senaitivities of saltwater
species will differ substantially from those of
freshwater species. Therefore, unlessg thare is
substantial evidence to the contrary, the data
available for freshwater and saltwater species
should be considered together in order to derive
an advisory concentration that will apply to both
fresh and salt water. Because of the differing
ionic compositions of the waters, it seems r=aasonable
to assume that the toxicities and BCFs of organic

i



chemicals that ionize and inorganic chemicals are
likely to differ in fresh and salt water.

2. This class i3 also inteaded to be Limitad Lo
chemicals whose range of toxicitiaes to aguatic
animal sp2cies is relatively small, so that khe
reguirements for acuta values do not have to

inz
very specifiz. Thus this class of chemicals should

lude very many specles and do not have to be

a2t inzlude any pesticides that are intended to be
effective against any aquatic or terrestrial
animals or any metals.

3. This class i3 also intended to be limited to
chemicals that are not especially toxic to olants,

SQ
he

that tests with aquatic plants do not have to
regquirai. Thus this class of chemicals should

not include any herbicides.

An aquatic life advisory concentration should net be
calculated for a chemical unless data are available
from acceptable acute tests with at least three animal
species, such that:

1. ac«

least one species is a £ish in the class

Ddstelchthyes in the phylum Chordata.

2. at
a.
n.
3. at

4. at

12Ast twa species are invertebrates such that:

at least one specias is in the ¢lass Crustacea
in the phylum Arthropoda.

the other species is éither_in the phylum
Mollusca (test with embryos .and larvae leading
to a 96 hour ECS0 or LC50) or in a different
family of the phylum Arthropoda.
least one i1s a freshwater species.

least one is a saltwater species.

Available data from foreign species should be
included in the advisory, but not utilized to derive
an advisory recommendation unless gther reguired
data is not sufficient.



8ecaus2 aaay of tMe chemicalg in this class ara highly
volatile or .Jegradable, ACuUte tests with animals ang
tests with plants that ara Ddtherwise acceptabla {in
termg of acclimation, control mortality, 2tc. as
descrived i{n the National Fiidelines) ars acceptanle
for this class of chemiczals only 1if:

#s  For flow-through tests, the concentrations wers
. - measured. If concentrations fluctuated unreasonably, -
272 tast should aot be used.

[N

For renewal tests, tha organisme were exposed to
fresn test solution at laast once evary 24 hours
and either (a) the properties of the chemjcal
indicate that its concentration in water should
not decrease by more than 50% in 24 hours or (b)
measJdrements on tests solutions showed that the
concantration of test material did aot decrease by
adre than 50% in 24 hours.

3. For static tests, either (a) the properties of the
chemical indicate that its concentration in water
should not decrease by more thanm 50% in 96 hours:
(p) measurements on test solutions showed that thse
concentration of test material did not decrease by
more than 50% from the beginning to the end of the
test or (¢) results of a nominal or measured static.
t2st should be multiplied by a factor obtained by °
dividing a flow-through 96-ar LCS50 by a.comparable
static 9é6-hr LISQO. Tha comparable flow-through
and static tests must be conducted on the Cchemical
in the sane laboratory using the same water and
organisms from the same sources. The resylts of
tae flow-through tests must be based on the time=-
weighted averaje measured concentrations of test
paterial and the results of the static test must
be based on the concentrations measured at the
peginning of the tast.

Although data from tests with aquatic plants are
desirable they are not required because for many chemicals
it appears that agquatic plants are adequately protected

if aquatic animals are adequately protected.

For each speciaes for which at least one acceptable

Acute value is available, determine a Species Mean
Acutes Value {SMAV) using the procedure described in

-G=
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the National Guidelines. (If data from tests in botn
fresh and salt water are available for a species such
as .striped bass, all the data should be used togetier
-when detarmining the SMAV for that species.) Than
calculate a Genus Mean Acute Valus (GMAV) for each
genus for which 4t lz2ast one SMAV is availabla.

n FAV should be calculated using the procedurs
“described in the National Guidelimes if GMAVs are
availasle for at least one animal species in at least
eignt different families, such that either:

r + .* - . -
1. the acute data requirements sgpecified in the
Jational Guidelines for either fresh or salt water
ara met, Or

2. all the following are included:

a. three families in the phylum Chordata such
that:
(1) at least one species ig in the family
Salmonidae,
(2) at least one is a freshwater species.
{ at least one i3 a saltwater species.

. 1 saltwvater penaeid shrimp or mysid.
c. a freshwater c¢ladoceran.

4, a family in a phylum other than Chordata or
Arthropoda.

2, two other families not in the phylum Chordata.

As described in the National Guidelines, in some
situations a calculated FAV should be lowered to gprotect
an important animal species.

If the reguirements for calculating an FAV are not met;
calculate an Advisory Acute Value (AAV) by dividing
the lowest available GMAV by the appropriate factor:

Number of GMAVa Factor
3 11.0
4 10.0



Number of GMAVs Factor

3 2.0

& \ 8.9

;§J- g | 7.0
8 6.0

9 7 ‘ 5.0

10 4.0

11 3.8

12 3.6

13 3.4

14 1.2

15 ' 3.0

16 - 2.8

17 2.6

18 2.4

19 | | 2.2

20 or more 2.0

The AAV is intended to be equal to or slightly below
what the PAV would bhe if cne could ve calculated. )
Since the factors for 8 GMAVs and above are only to be .
used when those GMAVs are not acceptable under the
National Guidelines, the lowest factor has been set at
2, to provide a conservative estimate for the advisory
concentration. If there are 8 acceptable GMAVsS, then
an FAV can be calculated directly.

It three or more experimentally-determined acute-
shronic ratios (ACR) which are acceptable based oan the

-8~



National Guidelines are available for the chemical,
detarmine the Final Acute-Thronic Ratio (FACR) using

the pracedure Jdescribed in the National Guidelines.

If fewar than three acceptabla experimentally-determnined
ACRs are avalilable, use enough assumed ACRs of 2% so

. £hnat the total number of exparimentally-determined and

igsume21 ACRs eguals three (over 20% of the ACR raported
Y. both Kenaga (1922) and Call et al. (1985) were less

thaa 25 214 aearly all the FACRs used to derive water

quality critaria for aquatic life have been lass than
253). Caiculat: the Advisory Acute-Chronic Ratio (AACR)
as the geometric mean of the three’ACRs. Thus is no
experimentally-detarmined acute-chronie ratios are
aviilable, the AACR is 25.

Calculate the advisory ceoncentration by dividing the
FAV (or the AAV if an FAV cannot be determined by tha
FACR (or the AACR if an FACR cannot be determined).

If necessary, the advisory concentration should be
lowered to one-half of the lowest ECS50 for an important
ajquatic plant species for which the ECSI is available
from an acceptable test, based on the National
Guidelines, in whic¢h the concentrations of test
material were measured and the effect was biologically
important. -

If a Maximum Permisgible Tissue Concentration (either
an FDA or othér regulatory action level for seafoods
or from wildlife feeding studies, as described in the
National Guidelines) is available, back-calculate to a
congentration in water using a measured BCF (or a
predicted BCF if a measured BCF is not available)., If
nacegsary, the advisory concentration should be lowered
to be egqual to the calcylated concentration.

The advisory should he stated as:

I{ the measured or estimated ambient concentration
of (a) exceeds (b) in fresh or salt water, one or’
more of the following options must be completed

as quickly as possible:

1. obtain additional data concerniang the concen-
tration of (a) in the effluent and/or ambient
water:

2. obtain additional laboratory and/or field data
on the effect of (a) on aquatic organisms and
their uses 30 that a new aquatic¢ life advisory
Or a water quality criterion can be derived:



3. conduct acute and/or chronic toxicity tests
on the =ffluent;

4, r2duce the concentratioa.

After a reasonable period of time, unless a considera-

ion of all availanle data concerning the ambient concen-
ration and the effects of (a) on aquatic life Jdemonstratas

£hat the ambient coaceantration is low enough, it must be -
reducead,

Wnara (a),

insert name of chemical ang

insert advisory concentration

(b)

Caveats should be added to the advisory statement in some
situations:

1.

If data for a commercially or recreationally
important species indicate that the spacies might
not de adequataly protected by the advisory
concentration, but the data do not Justify lowering
the advisory concentration (for example, because
the concentratijon of test material were not
measur:=l), caveat should we added stating that the
species might aot be adequately protected. '

If ECS50s for a variety of species of algae (or
aquatic plants in general) are below the advisory
conceantration, a caveat should be added stating
that algae (or aguatic plants) might not be
adequately protected.

=10=



Refaraaces

Call, D.J., L.T. Brooke, M.L. Xnuth, S.H. Foirier and M.D.
doglnd. 1935. Fish subchronic toxicity prelictioa
mod#l- £or industrial organic chemicals that produce

narzosis. Fnviron. Toxicol. Chem. 4:335-341.

Kenaga, E.Z. 1982. Predicatability of chronic toxicity from
acute toxicity of chemicals in fish and invertebrates.

Eaviron. Toxiecol. Chem. 1:347-358,

D.J. Hansen, J.H. Gentile, G.A.
Chapman and W.A. Brungs. 1985, Guidelines for deriving
numerizal national water quality eriteria for the protection
of aquatic organisms and their uses. pB85-227049. National
T2cnnical Information Service, Springfield, va.

-

StEPhaﬂ., C!E-‘ DtIt MOUﬂt,

-11=-



APPENDIX C

Guidelines for the Preparation of Office of Water
’ Health Advisories .



APPENDIX C

Guidelines for the Preparation of Office of Water

Health Advisories



t==tde [l n pe,
=

DRAST

GUIDELINES FOR THE PREPARATION OF OFFICE OF WATER
HEALTH ADVISORIES

U.S. Environmental Protection Agency
Environmental Criterta and Assessment Office
Cincinnaty, OH 45268
May 6, 1987



INTRODUCT I ON

These guidelines were prepared to assist authors and others involved in tne
preparation of Hedlth Advisory (HA) documents for the .S, Environmenta)
Protection Agency (EPA). Offtce of Drinking Water (0DW) and the Qfftce of
Water Requlations and Standards {OWRS).

The HA document provides a quick review ang summarization of the key

Titeraturg on the physical, chemical and toxicological properties of the
specified<themical. Key literature contains Information having a direct

effect on-the estimation of an HA or provides basie sclentific information on -
the chemical ¢f interest. when advatlable, extsting documents ang reports will
be heavily relled upon to complete this document. The HA document is used by
EPA to aig in determiping control priorities when the chemica) s present in
ambient or drinking water. The calculated and extrapolated HA values inclydeg
within the HA document are not legally enforceable amblent or drinking water

standards.

LITERATURE SEARCH

To provide Titerature search and acquisition support consistent with the
magnitude of the entire effort, the 1iterature search for a HA document will
rely heavily ypon those searches dlready performed in support of available,
good qualtty primary references or summary documents on the chemic3l. As a
minimum, 4 1tmited (last five years or 2-3 years prior to most recent
reference cited in an existing document) automated Viterature search will be
performed to ensure tdentification of the more recent technical literatyre.
Typically, the available summary documents and literature search outputs will
then be forwarded to the author for his selection of the key primary
literatyre references to be acquired during preparation of the HA. On
accaston, an initial selection of the key 11terature will be performed by EPA
Staff prior to the author's involvement. The contractor's support staff will
acquire coples of the selected references and these will be forwarded to the
duthor to permit initiation of the origina) writing tasks.

Primary References

Due to the magnitude of the effort, existing documents and reports must be
heavily relied ypon. To avoid transferring interpretational or typographical
errors to the MA from secondary references spot checks will be done.

Secondary references (e.q., chemistry texts) may be used in the preparation of
Section ]I (General Information and Properties}. Secondary references will be
cited when they are the original source of information. For example, an
existing EPA document may be a secondary reference for toxicology data but the
primary source for extrapolations from that data to humans {Y.e., primary
reference for existing quidelines or standards).

Key Reference

Only a 1imited number {average of 20) of literature references are usually
specifically cited in the HA document. The selection of references to be



w hud u emeeiwry wlle mmdi e wiwds awew 0 Lie preparation process. The WA
d0cuments are not comprehensive reviews of all of the literatyre on each
ampient or arinking water contaminant, Conciseness Vs maintained by selecting
gnly the most important/valtd references for citatlon. Emphasts must be gn
the determinatton of the NOAEL and/or the LOAEL. This establishes the gverall
scope and tecBnical emphasis of the HA. .

The selectlon of key references 15 also Influenced by the technical "emphasis”
on oral exposure. Preferadly, studies seiected for Incluston into ‘the HA will
involive (F) ‘oral exposure-.food, drinking water, gavage, (2) darmal
exp03ure/ihsorption and (3) 1nha1at1on exposure 1f pertinent information on
the chemicd) s provided or if there are no other data avallable. Studies
Invoiving other types of exposure are only useful when more partinent data are

lacking.

- b

Pesticides/Confidential Business Information

For HA documents on pesticides, etc., a special consideration is often
encountered. Much of the toxicology and pharmacologQy data may have been
developed by industry and, for proprietary business reasons, classifieqd as
Confidenttal Buysiness Information (CBI). This CBI information cannot be
released to the public unless specific authorization 15 provided by the
submitting industry. When such a sttuation 15 encountered, the document will
use the CBI informatton in calculating the advisory, and non-CBI summaries
will be included. Sanitized copies of any Titerature that s of importance
shouid be on file. The author will be authorized to access the CBI and
Instructed to incorporate non-CBI summartes into the HA from the CBI sources.
Here a disclaimer is employed to explain why certain detatls (CBI) are not
included. Special Instructions are provided to the author regarding the
preparation of non-CBI summaries for inclusion in the HA document. .

Reference Hard Copies

. Two coptes of every cited reference will be obta'ned and submitted to EPA.

The author may cite references from his/her personal reference collection or
other reaolly accessible sources. It is emphasized that two legible coples of
each reference must be provided with the HA document draft.

Translations

Oue to the significant costs that can be incurred, translations of foreign
language references are generally avoided and, 1f absolutely needed, are deaIt
with on a case-by-case basts. The author must identify all desired
translation requirements early in the HA preparation process and check with
the EPA HA manager to see if EPA already possesses 3 translation or f EPA
chooses to translate the reference itself,

DOCUMENT ORGANIZATION

The organization of an HA document s designed to achieve a uniform and
effective summary of the pertinent data needed to determine a HA. An oytiine



of the major sectlons 1s given later including suggested contents of edch
sections, More information Ys des¢ribed here concernting the techpical
emphasis, presentation format, and document tone destred for the document .

This rigld stwucture freguently poses organizational problems with respect to
presenting the results of experimenta) studies, since data pertinent to two or
more sections of the cutltne are often presented in a single research paper.
£xperience has shown that the best way to solve this problem is to “summartze”
the results:of each study, presenting the results of individual exper iments
{or groups“of sim)lar experiments) under the appropriate cutline headings.
This plan does lead to some redundance with regard to the description of
experimental conditions (see below), but nevertheless 1t ts the format that ts
most useful to the various users of the HA documents,

TECHNICAL EMPHASIS

The HA document must be & technical document. EPA sclence policy, economic or
pelitical considerations are not an Yssue during the selection of references
or the preparation of the document. The technical emphasis in the HA document
is with the presence of the specified chemical tn water. Thas, all chemistry
related portions of the document (physical, chemical properties, chemical
analysis} should emphasize the chemical's properties and behavior in water and
accumuiation in aquatic 1ife. The health effects portions of the document
should emphasize the compound's toxicolegical properties by the most relevant
route of exposure, (%.e., oral and dermal exposure). Toxicology information
for other routes of exposure may be included as background material for
toxicological discusston. However, due to the limited scope of these
documents and magnitude of the effort, such discussion wil) be minimal should

1t occur at all.

_FORMAT FOR PRESENTING EXPERIMENTAL RESULTS

Each experiment {or group of related experiments) should be described in a

paraqgraph that Vs an independent unit, able to stand alone. This format is
needed to provide a concise summary of the key information and for locating
ttems of interest relative to 3 specific exposure situation. The format is
also useful during HA revisions when additions, deletions or rearrangements

may be made.

The text describing the results of important experimental studies must provide
sufficient experimental detail to allow the reader to form an independent
opinion regarding the quality and importance of the resylts. (Such opinions
may be offered by the author of the HA but must be clearly ldentified as
such). If avallable, the following information must be included (more or less
In order) in the paragraph describing an experiment or series of related

exper iments,

. The 1iterature citation {in proper format) s contained in a brief
introductory sentence. The format for citing references will be
provided and examples are given later.

s



2. Specles of test antmals (and strain, sex, age, body welght & ¢
critical to the results interpretation).

3. Chemi;a1 form (e.q., “copper as CuS04*).

4. Route of exposure and vehicle if used {In drinking water, in food, by
gavage in corn o)}, intraperitoneal injection, dermal appliication,
etc.).

5 jﬁ#gquency of exposure {stngle administration, mulitiple
administration, intermittent or continuous exposyre, hours per day. .
days per week, weeks per year, etc.).

6. Total duration of exposure and study (including any post-expasure
observation periods), and total cumulative dose (if relevant).

7. The dose range (in ug/kg/day, and the number of animals per dose
group. A more detalled description of this requirement is presented
below {see "Dose Untts").

8.  Experimental methods and explanatory information if required to Fully
understand the results or limitations of the study heing cited.

9. Parameters measured or observed (survival, blood pressure, ltver
weight, and other toxicological endpoints.}.

10, Summary statement, explicitly giving the No-Observed-Adverse-Effect
Level (NOAEL) (if identifted) or Lowest-Observed-Adverse-Effect Level
(LOAEL)}. This should be expressed in the dose units used in the
cited reference, as well as converted to the standardized units of-

(mg/kg/day).

~ DOSE UNITS

To permit a common basis for the risk assessment process, all animal and human
doses must be stated in terms of milligrams per kijogram body welght per day
(mg/kqg bw/day). Concentrations of 3 substdance in water and other 1liquids must
be expressed in terms of milligrams per 1iter (mg/t), and the concentration

of substance in the diet must be expressed as milligrams of substance per
kilogram of food. Whenever there s ambiguity whether “mg/kq* refers to kg
body weight or kg food, use "mg/kg bw"® or "mg/kq food" to prevent confusion,
and only use "mg/kg bw/day" Vf the data are presented. Where appropriate,
units of micrograms {ug) and grams {(g) may be used.

When describing the results of an experiment, the ynits reported by the
authors must always be stated. This allows direct validation of the text of
the HA document by comparison with the cited reference. If the units reported
tn the reference are other than mg/kg/day. a conversion to mg/kg must be
calcylated and also stated in the text. When a salt of a compound s
administered, the dose of the lon of tnterest should be expressed, not the
dose of the compound. MWhen intermittent dosing 1s used (e.g., five days per



week), calculate the average dally dose (mg/kg/day) over the duratign of tre
study. In calculating the dose in mg/kg/day, carry only as many significant
figures as are reported by the authors. Qften, all Information required for
calculating the dose in wg/kg units 15 not avallable in the cited referaence,
and assumptioms must be mide. A1) such assumptions must be clearly labeled as
such. In order to keep track of all experimental detaiis and the dose
calculations, tt is suggested that a worksheet be filled out for each
Titerature report used, providing the basis for all deta’ls and mathematical
conversions made. These worksheets, as well as other supportive materiais,
should become part of the document file and a copy provided to EPA,

TONE

A1l sections of the HA document must be concise, accurate, factual, objective
and neutral summaries of the important work that has been reported in the
Titerature, The author of the HA document is not permitted to make deductions
or extrapolations from the data into the report, regardiess of the logic and
accuracy of the extrapolation. ODeductions and extrapolations made by the
duthor of the citation may be reported, but must be clearly Indlcated as

such. It s emphasized that the HA author's technical expertise and judgement
's required to make critical dectstons during the selection of those key
references to be reviewed and cited in the HA, But, with the exception of the
section on "Quanttfication of Toxicological Effects” the HA document is to be
only a summary (not an extenstve critical review) of the key information.

i

Example text

The following paragraphs are offered as e:amp1e§ of the organizatton, content
and style that ts desired in descriptions of experimental results.

Single doses of compound X at 1.0, 2.5, 5 and 10 mg/kg admintstered by
intravenous injection in (vehiclie) to rats (age, sex, strain), 10 animals
per dose, were shown to cause (effect) at doses >2.5 mg/kg. A dose of 1.0
mg/kg caused no (effect) (Miller et al., 1983).

Adult Sprague-Dawley male rats were administered compound X n their
drinking water at doses of 0, 200 or 2,000 ppm {Q, 10 or 100 mg/kg/day)
for 14 consecytive days (Smith, 1977b). .The number of animals used was
not reported. A NOAEL of 200 ppm dose {10 mg/kg/day) was identified
showing no effect(s) on . The 2,000 ppm dose (100 mg/kg/day) caused
(effect). In a later review of the study, U.5. EPA {1380) identified
several problems with the study, which may have compromised the resuits.

The format specificattons should be approached as the maximum requirement for
each symmary, Typically, some abbreviation is acceptable to make the HA
concise and describe those aspects of each study that contribute the important
information. The author, however, should be conservative in preparing
abbreviated summaries. The EPA reviewers have final aduthority over HA
document content. The deletion of “unnecessary" experimenta) detalls is
easier than later reevaluation of the primary reference to expand the text.



The section on "Quantification of Toxicological EFfects™, however, does
require that the author make scientific judgments and thuys, departs from the
pbjective, neytral and factual summary tone of all other HA document
sections., In this sectton, the author must select specific sets of data to pe
used for each HA calculatton. This data s then used with EPA establishaqg
guidelines to estimate acceptable levels.

HEALTH ADVESORY CALCULATIONS

Calculatiods of HA values are required for 1-.day and 10-day pertods as well as. .
longer-term and iifetime HA vaiues if adequate subchronic and chronic toxicity
data are available. For all such calculations, extrapolation of animal
toxicity data to humans will probably be reguired. The 1-day, 10-day and
longer-term for a child HA calcuiation shall be pased on a 10-kg child who
consumes gne 1iter of water per day. The adult longer-term anag lifetime
hedith calculations snall be based on a 70-kg adult who consumes two liters of
water per day. Each HA calculation reqguires the selection of the best single
data-set. These data myst be (1} of high quality, (2} from a study where
evaluations of target organ effects have been observed, (3) from a study using
the most relevant route of exposure and {4) for a study duratton comparable to
that for the HA value being calculated. A 1-day HA can use up to 3 7-day
study; a 10-day HA can use up to 3 30-day study; a longer-term HA can use & 30
to <90-day study or 10% of the animals' 1ifetime, a 1ifetime HA can use >90
day study. Appropriate uncertainty factors are then applied to derive the
calculated HA exposure levels discussed below. ‘

Data-Set Qualtty

The quality of avatlable data-sets will be a Judgment resting primarily with
the WA author. Publication of toxicity data in reputable "peer-reviewed®
toxicology or medical journals should be used as one measure of data gquality.

Informal coordination with the study authors or other experts active in this

technical field may also-be required to assist in assessing the guality of
data being considered as the basis for an HA caiculation. Discussion with the
EPA staff 1s encouraged during the course of the assignment to review the
gquality aspects of data being considered.

Target Organ tffects Data

The selected data-sets must be from studies where observations for “targel
organ effects® (e.g., observations for effects other than or in addition to .
lethality) have been made. The following priorities should be appliied in the
selection of studies for use in calculating HA values (1) dose-response
studies in which a NOAEL 1s tdentified, (2) studies employing a single dose or
multiple dose that did not produce an effect (a2 minimum NOAEL) and {3)
dose-response studies in which the lowest dose tested still produced an effect
(LOAEL only). In cases where there are two or more sets of rellable animal
toxicity data, the data set that represents the highest NOAEL or the lowest
LOAEL wil] be used.



Letnality g4td (regardless of quality) should not be used as the bas's For an
HA calcylation since the dose 3t which no deaths were observed during an LD or
LCS0 study 95 not an adequate basis for caleulating an HA value, ynless the
study included definitive observations for a number of nonlethal adverse
effects. In addition, organoleptic effects (taste and odor threshold levels)
are also ndat & qgood basis for calculating an HA valye although they should be
discussed 'n the approprizte section.

The Routeﬁdﬁ Exposure

The selected.data shall be from a study where the route of exposure most
closely mimics the route of concern for contaminants in water. Therefore, a
study where chemical exposure has been by addition to the animals drinking
water represents an excellent data source. Alternatively, studies employing
other means of oral exposure are also acceptable for use in calculating HAs,
Data from other routes of exposure (e.g., V.v., dermal, Ynhalation, ete¢.)
shall be selected gnly when there s an absence of oral data. In this regara
consultation with EPA staff should take place to assure adherence to the most
recent EPA directives on route-to-route extrapalations.

Study Duration

Although it often becomes a judgment call of the scientist pérforming the
analyses, this aspect of the HA determination Vs of paramount importance.
Therefore, guidelines are helpful in making this determination and necessary
in order to maintain consistency in format, content and HA determinations.

The data used for an HA calculation should be for a study of comparable

duration to the HA time period being calculated, Ideally, the no-effect dose
observéd following a single exposure should be selected for the calculation of
the 1-day HA. A1l other factors being equal, the stydy with the longest post-.
exposure period for observation of acute toxic effects should be up to 7 days.

The data for the 10-day HA calculation should be selected from a study during
which myitiple doses were administered for a duration of 30 or fewer days. As
with the data for a 1-day HA, the post-exposure observation period following
animal exposure may extend beyond this period. .

Data selected for the longer-term HA should be from ~10% of an animals
lifetime (1.e., 90 days for rodents).

Data selected for the 11fetime HA should be from a study in which the animals
were dosed for a substantial period of their 1ifetime (generally two years for

mice and rats).

The 1-day, 10-day and longer-term HA calculations shail ignore the
carcinogenic potential of the chemical. The HAs for 1)fetime exposures may
not be recommended, however, if the chemical is a known or probable human

carcinogen,



Uncertalnty Factars

A NOAEL or LOAEL is determined from animal toxicity data or human effects

data. For animal data, this Tevel is modified by an uncertainty factor mainly
because there.is no universally acceptable quantitative pethod to extrapoiate
from animalis to humans. The possibility must be considered that humans ara
more sensttive to the toxtc effects of chemicals than are animals. For human
gata, an uncertldinty factor s also used to account for the heterogenelty of
the humat:populatton in which persons could exhibit differing sensitivity to
toxic chemicals. - The suggested modification of the guidelines sat forth Dy
the National- Academy of Sciences and modified by the U.S. EPA 1986a typically. .
used In estabtishing uncertainty factors are as follows:

Standard Uncertainty Factors (UFs} .

. Use a 10-fold factor when extrapolating from valid experimental
resylts from studies using prolonged exposure to average healthy
humans. This factor s Intended to account for the vardation in
sensitivity among the members of the human population. [10H]

. Use an additiona) 10-fold factor when extrapolating from valid
resuylts of long-term studies on experimental animals when resylts of
studies of human exposure are not avallable or are inadequate. Tnis
factor 15 intended to account for the uncertainty in extrapoiating
animal data to the case of humans.. [10A}

. Use an addittonal 10-Fold factor when extrapolating from less than
chronic results on experimental animals when there 15 no useful
long-term human data. This factor i¢ intended to account for the
uncertainty in extrapolating from less than chronic NOAELs to chromic

NOAELs. [10S]

. Use an additional 10-fold factor when deriving an RfD from a LOAEL
instead of a2 NOAEL. This factor 1s intended to account for the
uncertainty Yn extrapolating from LOAELs to NOAELs. [10L]

Modifying Factor (MF)

. Use professional judgment to detesrmine another uncertainty factor
(MF) that is greater than zero and less than or equal to 10. The
magnitude of the MF depends upon the professional assessment of
scientific uncertainties of the stydy and data base not explicitly-

" tredted above, e.g., the completeness of the overall data base and
the number of species tested. The default value for the MfF Vs 1.

If the investigator feels that a modifying factor should be used, he is
Instructed to get in touch with the appropriate EPA contact for clarification.



\

REFERENCES

References cited in the document are to be complete and follow a standard
format. when citing primary data given in a secondary or review document the
original citation must be gtven along with the secondary source (i.e.. Stair
et al,, 1978,-as cited in U.S. EPA, 1986). The appropriate format for the
citation in the bibliography ts as follows:

Bansal, 0.P: 1983. Adsorption of oxamyl and dimecron in montmarillonite
suspenstons. Soll 5¢i. Soc. Am. ). 47:887.882.

U.S. EPA. '1369. Thirteen week feeding study - dog. Project #210-239. Acc.
#6910, October. Qffice of Toxic Substances, Washington, D.C.

U.5. EPA, 1986. Guidélines for carcinogen risk assessment. Federal Register,
51(185):33992-34003,
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I. EXECUTIVE SUMMARY
I'l. GENERAL INTRODUCTION

[This sa:tion of the HA document 1is standard EPA “boilerplate™ that i
included verbatim in all such documents. Normally, a typed version of this
section will be included 'n the initial package to the author.]

[ThevHealth Advisories that nave bDeen derived in the document should be
summarized here as presented in the QWRS format]

[r. GENERAL INFORMAT [ ON
[This section provides an tdentification of thé contaminant and a conctlse
summary of 1ts physical and chemical properties. In general, the emphasis of

this section 1s on the identification or c¢haracterization of various water
contaminants. It should tnclude the following information:]

Chemical and Physical Properties

[A 115t of fundamental physical and chemical properties that may be
usefyl 1n assessing hazards associated with contaminants of Interest.)

CAS #

CAS name

Chemical formula

Chemical Structure

Molecular weight

Physical state (at 25 degrees ()

Melting point

Boiling point

Vapor pressure (25 degrees ()

Specific gravity (25 degrees €)

Water solubility {25 degrees C)

Dctano)/water partition coefficient (log Kou)
Taste threshold (water)

Odor threshoid (water)

Qdor threshold (air)

BCF (range of BCF for i1lustrative purposes only)

¥ ¥ % % B ¥ W ¥ ¥ w ¥ N X »

Synonyms

[A 115t of related names that are applied to the chemical of interest.]
Occurrence

(A brief description of the common uses and application of the substances
of interest along with an tndication of the amount of the substance that the

public could be exposed to, especially those that lead to contamination of
ambient and drinking water.)
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Environmental Fate and HWuman Exposyre

(A brief description summarizing the current information on the transport,
fate, ang distribution of the substance 1n the environment. This section
should allow & relative source contridbutton determinattion.)

IV. AQUATIC TOXICITY
This %%ttion will be provided by the EPA.
V. PHARMACOKINETICS

{This section should be brief (even Vf the technical 1iterature is
extensive tn this area). The pharmacokinetics data may provide supporting
evidence of the quaiity or relevance of the selected toxicity data. This
section 1s divided into four subheadings. the contents of which are detailed

below. ]

Absorption

[This section should present data that provide 3 guantitative estimate of
the fraction of an oral dose that is absorbed from the 6] traet into the body
and for innalation, if the chemical is volatile, and dermal, even \f the
chemical ts or is not absorbed through the skin. Data regarding the time
course of absorption should be presented, but should not be confused with the

contents of the section on excretion.]

Distribution

[This section should provide data regarding tissue uptake of the
substance, with special reference to the question of whether any prefarential
accumuiation tn a target organ occurs. To this end, results expressed as
‘{amount substance)/g tissue) are preferred to those that express results as
total amount of substance in each tissue, although both are useful.]

Metabolism

{This section should Focus on covalent reactions that the substance
undergoes in the body, with special enzymatic reactions {activation,
conjugation, etc.) and non-enzymatic ones (oxidation, hydrolysis, etc.).
where relevant, noncovalent reactions tbinding, adsorptien) should also be

covered, ]

Exeretion

{This section should provide quantitative data regarding the percent of 2
dose that is excreted from the body via feces, urine, bile, expired atr or
sweat. Half-19fe data need to be included in appropriate sections to provide
sense of "residence times® with continuous or intermittent exposures.]

k-



vl. MEALTH EFFECTS

[This section is the most important part of the dacument, since it g
from these studies that the quantitative assessment of risk (section V) is
mide. 5ince many substances show cumulative effects, stydies (or individual
experiments from more extensive studies) are organized according to the
duration of exposure. Each study discussed should be well expliained providing
Informatten on dose, exposure concentration, duration and route of ®xposyre
ang spectes differences that are seen In the avallable resylts.]

[Human and animal data shall be described In separate sections with the .
human data presented first, Additional subheddings should be included in this
section of the document to discuss the available information on systemic
toxtcity {as a fuynction of short and long-term exposure time)
reproductive/develoomental toxicity, teratogenicity, mutagenicity, and
carcinogenicity. The contents of these headings and subheadings are discussed
beiow. When there are no data concerning any of these toxic effects, a
general statement should be made to that effect.]

Human

[Much of the data on human exposure are derived from clinical case
studies and epidemioiogic studies. These studles should be briefly summarized

with critical effects identified.}

Short-Term Exposure (Acute Exposure)

{Studies invelving a single acute exposure or multiple exposure up to 30
days dre included in this section. Adverse affects on various tissues and
organ systems (e.g., hepatic effects, rena) effects, etc.) are presented.) *

Long-Term Exposure (Subchrontc and Chronic Exposures)

[Studies presented tn this section involve exposure periods in excess of
0 days. Effects reported are those other than reproductive/developmental.
mutagenic and carcinogenic responses. If there is evidence for or against
occurrence of these endpoints, they should be described under the specific

subheadings.

Animals

Short-Term Exposure {Acute Exposure)

[Studies involving a single acute exposure {(including LDggs. LDygqs.
ete.) or multiple exposures up to 30 days are presented. Stuydies
demonstrating adverse effects on tissues or organ systems (e.g., hepatic
effects, rendl effects, etc.) a5 well as irritant properties are presented.
Data presented in these studies (other than lethality) serve as the basis for
deriving 1-day and 10-day HAs_]
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Jermal/0cular Exposure

[Thts section should contaln descriptions of data on eye and skin
Irritation and skin sensitization, if available. Expectation of systemic
toxicity following dermal exposyre, i1f different only by degree, should be
agdressed In the section on Pharmacokinetics: Absorpticn.]

Longer -Term Exposure (Subchronic and Chronic Exposures)

{Studies presented in this section involve long-term exposure {from 30
days up to12 months) or 1ifetime {24 months for rats or mice). Effects
reported are those organ system effects aother than reproductive,
developmenta), mutaqgenic and carcinogenic responses. Further, the effect that
1s the most appropriate as an index of chronic toxtcity should be identifieq.
Data presented in the studies included in this section will usually be used in
dertving the longer-term and lifetime HAs. ] '

Reproductive Effects

[This section should contatn data describing the effects of the substance
on the reproductive success of exposed parents and on the survival of
offspring. This section should also include data regarding any increased
frequency 1n structural anomalies in offspring. Sclentific guideiines to be
fallowed are given in FR 51(185);34027.]

Mutagenictity

(This section should contain the results of experiments designed to
asiess the mutagenic potential of the substance. Commonly, results from tests
in bacterial systems (such as the Ames test) will be reported in this secticn,
as well as vartous In vitro tests in eukaryotic celis. Sclentific guidelines
to be followed are given in FR 51 (185):34Q005.)

‘ Carcinogenicity

[This section should contain the resylts of experiments designed to
assess the potential of selected chemicals of interest to produce tumors in
the various organs/systems. Scientific guidelines to be followed are given in

FR 51 {185):33992 U.S5. EPA, 1986.]

Other Effects

[If any other pertinent information is detected in the 1iterature, 1t
should be presented here. For example, synergistic or antagonistic effects

with other compounds may be summarized.)
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Wi, QUANT[FILAITLUN OF TOXICOLOGICAL EFFECTS

Healih Advisories are based upon the dentiflcation of adverse health
effects gssociated with the most sensttive noncarcinegente endpoint of
tozicity., The induction of this/these effect{s) 1s/are ralated to a
particular exposure dose -regime over a specified period of time. The effect
's usually determined from an animal toxicological study. Standard!zed rise
characterization methodology for threshold toxicants is applied in HA
deve1opment. The general formula is as follows:

_‘_(NOAEL) (8W)
HA = - mg/t (__wg/e)
[UF(S)] {_t/day)

where: NOAEL - No-Observed-Adverse-Effect Lavel
or
LOAEL = Lowest-0Observed-Adverse Effect Level

(the exposure dose in mg/kg bw/day)

BW = assumed body weight of protected individual
{10-kg for child or 70 kg for an adult)

UF(s) = uncertainty factor, chosen using U.5. EPA, 1986a
quidelines to compensate the uncertainty of NOAEL
extrapoiations from animal/numan studies to human
populations taking into consideration the amount,
type, and nature of the data

__b/day + assumed daily water consumption (1 t/ch11d 2
t/adult)

1-day Health Advisory
The study by has been selected to serve as the basls for

the 10-kg child 1-day HA because...[add reasons why this study was selected.
Factors to be considered include appropriateness of exposure route, exposure
period, age of test animals (or humans), sensitivity of the parameter
measyred, experimental limttations, etc. High risk populations, chemical
interactions, beneficlal effects and other special considerations should also
be included, as appropriate, in the selection of studtes and/or the

calculation.]
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The 1-day MA for the 10 kg chiid 15 calculate as follows:

(NDAEL) (10 kg)
1-day HA . - . a mg/y. |
oo - (1 v/day) {UF}

ug/1)

where:

NDAEL = based on absence of [effect] tn [species] exposed tg
[substance] via [route] for [duration)

ar

10 kg = assumed weight of child
1 t/d3y © = assumed water consumption’by a 10 kg child.

uf = uncertainty factor; chosen in accardance with U.5.
EPA, 1986a gquidelines

(a)In this case and in all other calculations below, 1f 3 LOAEL S empioyed,
the test should read; * ug/kqg/day = LOAEL, based on [effect] in
{species]... "

10-Day Health Advisory

The study by __has been selected to Serve as the
Dasis for the 10 kg child 10-day HA because ... [add reasons why this study
was selected. ] :

The 10-day HA For the 10 kg child is calculated as follows:

{NOAEL) (10 kg)
10-day HA = a mg/L (___ug/t)
(1 t/day} (UF) ‘

where:
NOAEL = 15 based on the absence of [effect] in [species]
exposed to [substance}] via [route] for {duration]
10 kg = dassumed welght of child
1 t/day = assumed datly water consumption by a child.
UF | = uncertainty factor; this uncertainty factor was

chosen in accordance with U.S. EPA, 1986a guidelines

-18-



Longer -Term Health Advisery

The study by has been selected to serve as the basis for
the longer-term HA because....[dadd reasons why this study was selected]

The Tanger-term HA for the 10-kg child 3s calculated as follows:

LoRger -term HA = (NOAEL 10 k = mg/e (__ wg/tr)

P | (UF) {1 t7day)

whers:

NOAEL = (in wg/kg/day) s based on absence of [effect] in
[species] exposed to [substance] via [route] for
[duration]

10 kg = assumed weight of child

UF = uncertainty factor, chosen in accordance with U.35.
EPA 19864 quidelines

1 t/day = assumed datly water consumption by a chilg

The laonger-term HA for the 70-kg adult is calculated as follows:

Longer-term HA = (NOAEL) {70 kg} = mg/L {__ wg/t)
' (UF) (2 v/day) - |

where;

NOAEL = (in mg/kg/day) 13 based on absence of [effect] in
[species] exposed to [substance] via [route] for
[duration}

70 kg = assumed weight of adult

UF = uncertainty factor chosen in Jaccordance with U.5.
EPA, 1986a guidelines

2 r/day = assumed datly water consumption by an adult

Lifetime Health Advisory

The 1ifetime HA represents that portion of an individual's total exposure that
¥s attributed to drinking water and is considered protective of noncarcino-
geni¢c adverse health effects over a l1ifetime exposure. The 1ifetime HA 15
derived in & three step process. Step 1 determines the Reference Dose (RfD),
formerly called the Acceptable Dally Intake (ADI). The RfD is an estimate
(with uncertainty spanning perhaps an order of magnitude) of 3 datly exposure
to the human population {including sensitive subgroups) that s likely to be
without apprectiable risk of deleterioys heaith effects during 2 lifetime, and
ts derived from the NOAEL (or LOAEL), identified from a chronlc
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{or subehronic) study, divided by an uncertainty factor{s) times a modifying
factor. From the RfD, a Drinking Water Equivalent Level (DWEL) can be
determined (Step 2). A DWEL 35 3 medium-specific (V.e., drinking water)
11fetime exposure level, assuming 100% exposure from that medium, at which
adverse, noncarcinogenic health effects would not be expected to occur. The
OWEL 1s derived from the multiplication of the RfD by the assumed body weight
of an adult and divided by the assumed dally water consumption of an aduit.
The tifetime HA tn drinking water alone 15 determined n Step 3 by factoring
\n other sourtes of exposure, the relative source contribution (RSC). The RSC
from grinking water is based on actual exposure data or, if data are not
available, a value of 20% 15 assumed for synthetic organic chemicals and a
value of 10% is assumed for inorganic chemicals. If the contaminant is
classified as a Group A or B carcinogen, according to the Agency's
classification scheme of carcinogenic potential (U.S. EPA. 1386b) then caution
should be exercised in assessing the risks assoclated with 1ifetime exposure

to this chemical.

The study by has been selected to serve as the basis for the
1ifetime HA because ...(state reasons as to why study was selected).

Using this study the 1ifetime HA 1s derived as follows:

Step 1: Determination of the Reference Dose (RfD)

RFD = NOAEL {or LOAEL) mg/kg/day = mg/kg/day
UF(s) x WF

where:

NOAEL = (or LOAEL) is based on the absence of [effect] 1in
[species] exposed to [substance] via [route] for
[duration].

UF = 10, 100, 1000, or 10,000 according to U.S. EPA, 19864
guidelines

MF = Modifying factor >0 to <10

Step 2: Determination of the Drinking Water Level (DwEL)

OWEL = (RFD) x 70 kg = _  mg/y (____  wg/L)
(2 s/day)
where:
RFD = 15 given ug/kg/day
10 kg = body weight of protected individual
2 t/day = Assumed da)ly water consumption by an adult
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Step 3: Determination of lifetime HA for drinking water only

Lifetime HA = DWEL X RSC = __ mg/t (__ ug/t)
where:
RSC = Relative Source Contribution (10% or 20% unless

more informattion is avadlable that allows more
concise determinations)

If the available data provide nformation on the exposyre potential from fish. -
along with the'bloconcentration factors involved, the author will also
calculate 3 health advisory for ambient water. This approach allows ane to
calculate the 1ifetime acceptable concentration in dmbient water based on
Intake resulting from the consumption of fish only (consumed at a rate of
0.0065 kgs/day) and that contributed by the consumption of fish plus ingestion
of potable water (2 t/day).

The two procedures are described as follows:
a. Fish Only

HA = (RFD {BW)
(BCF}(Fish consumption)

b. Fish plus potable water

HA = . {(RFD (BW) .
2 e/day + (BCF) (fish Consumption)
where:
BW = body weight (70 kg/adult)
BCF = Bioconcentration factor (to be supplied)
2 %/day = water consumed per adult/day

fish consumptton = 0.0065 kg/day

Depending upon the amount of data available, a relative soyrce contribution
mdy also be yttlized to further refine the HA calcylated above. This 1s done
my multiplying the final number by the parcentage assumed to be contributed by
ambtent water. The assumptions used in these calculations must be thoroughly

documented.

Cancer Risk Assessment

[The HA document author is not required to develop the actual quantitative
carcinogenic risk assessment. However the author will report to the EPA any
data that can be used in the risk assessment calculations by the EPA. From
these data, the EPA can determine the concentration of the chemical in
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water {mg/t} that s equivalent to the exposure {mg/kg/day) for each excess
cancer risk level (104, 107%, 107¢%). The basic assumption used as well

as the general procedures followed in the determination of these risk lavels
should accompany the final results. If there are no carcinogenic data
dvatlable, a negative statement to that effect should be made. [f the chemical
has been clasiified by EPA or 1ARC (EPA s preferred) then the boiler plate
caveats stating the chemical's classification should be included. The EPA
reference to use 15 U.S, EPA, 1986D.

L

VII. OTHER,CRITERIA, GUIDANCE AND STANDARDS

[Briefly summarize any existing guidelines by EPA, National Institute for
Occupational Safety dand Health (NIOSH)/Occupational-Safety and Health
Administration (OSHA}, Food and Drug Administration (FDA), other Federa)
agencies, states and/or foreign nations, including organcleptic data. Also
summarize any guidelines promulgated by the National Academy of Sciences
(NAS)}, World Health Organization (WHC), etc.)

VII1., EPA CONTACTS

A. AQUATIC LIFE ADVISORIES

Far further information regarding the aquatic 1ife and fish ang water
exposure advisories contact:

FTS 475-7315 (202)475-1315
FTS 475-7315  (202)475-7315

B. ORINKING WATER ADVISORIES

For further finformation regarding the drinking water human health
advisories contact:

F1§ 382- (202)382-
FTS 382- (202)382-

IX., REFERENCES

[This section containg a 11sting of all references cited in the HA document in
the proper format. .

NAS {(Natiomal Academy of Sctences). 1977. Drinking Water and Health. vol. 1,
p. 19-63.

NAS (National Academy of Sclences). 1980. Drinking Water and Health. Vol. 3,
p. 25-67. '

-22.



u.5. EPA. 13883, Appendiz A. Reference Dose (RFD): Description and use in
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