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§ UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, D,C. 20460
"'&rzmﬁ‘? July 2, 1982
QFFICE oF
THE ADMINISTRATOR
MEMORANDUM
Subject: Science Advisory Board Review of and Interim Report
onr the Guidance for the Preparation of Exposure
Assessments
From: ©Earnest F. Gloyna, Chairm

Science Advisory Board

To: Courtney Riordan
Acting Assistant Administrator
for Research and Development

At its meeting on April 23, 1982, the Executive Conmwmittee
of the Sciance Advisory Board reviewed the Guidance for the
Preparation of Exposure Assessments (January 8, 1981).

The purpose of this interim report is to summarize
Executive Committee's major findings and conclusions to
your office in the redrafring of the Guidance documesnt.

tha

agsist

In

general, the Committee members endorsed the need for an intagrated
Agency-wide approach for the preparation of exposure assessments
and concluded that this document was 3 good beginning toward that
end. Simultaneously, the Committee criticized both the conceptual
and technical bases of the dogimént and made a number of speacific
recommendations for its revision.

 The major comnclusions and recommendations of the Committee
are summarized im the attachment te this memoramndum. In
addition, I have forwarded comments from individual SAB members
who reviewed the document.

- .The Sciemnce Advisory Board hopes that its comments and
recompendations will be helpful to your office. We look
forward to reviewing a revised Guildance for the Praparation of
Exposure Assessments Iin the near future.
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Ma jor Comments and €onclusions
on Guidance for the Preparation of
Exposure Assessments

General Comments

The following points provide the concaptual basis for
the document and should appear im the introductory ssctions of
the Guidance and Handbook.

- The purpose of the Guidance document should be to

’ articulate concepts and approaches that will be used
Agencywide. The document should be used to provide
guldance to assure that exposure assessments are of high
quality and consistency regardless of where within the
Ageney they are carried out. The Agency should resist
the preparation of an exposure assessuent "cookbook."”
It should strive iustead to define a set of sclentific
eriteria that are of Agencywide applicability. Scient-
1fic judgment should be incorporated at all stages of
eXposure assessment. The document should discuss the
adequacy of the data used for making a judgment aud
assass the types of information needed to improvn the
assessments.,

- A clear definition of "exposure assessmant” is needed
early in the document, For those not familiar with
the field, a one to three sentence definition would

ba helpful for understanding why this type of analysis
is impoertant ro EPA in-setting standards, setting
research priorities, and ‘establishing priorities for
enission controls.

- Tnere should be more identification and discussion of
the structural elements of exposurel assessment, il.e.,

source -ﬁ environment —-—9 exposure

dose to target tissue i&-nn—kintake

.~ An exposure assessment I{s one of two key assessments

' needed to realistically assess the human health risk
from pollutant exposures. This framework for risk
assegssment can be deplected as:

Exposure + Toxicity > Risk
Assessment Assessment Assessment



- & systems appfbach;‘if not carriaed to exec

Using this spproach, it follows that a highly toxic
material wight pose a low overall risk to man because
the exposure assessment i{dentifies a low exposure of
people. However, a material with a low degrees of
toxiecity may pose a relatively high risk because of
the large extent of human exposure. Exposure
Azsesgment and toxicity assessment should not be

_gathered independently and then coubined; a decision

will be more scientifically defensible if these inter-
actions are ongoing.

B35, Ccan ba

a very important tool. Exposure assessments track
pollutants from one emission source to human uptake
through various environmental routes.. Such assessments
invelve environmental transport .and transformation of
pollutants. This complex chain of events can be studied
effectively by using a systems approach with appropriate
sets of differential equations that can be analyzed
through standard techniques. For example, development
of a sensitivity analysias coupled with a strong systems
approach allows us to determine the most important.
parameters in such models, 1.e., the ones to which the
analysis is most sensitive., Tests st levels of bio-
logical organization other than single species are im-
portant. As one progresses from one level of biological
organization to a higher or more complex level, new
properties are added that were not apparent at lower
levels. Properties, such as energy flow and nutrient
cyeling, cannot be studied at the species level but

"are important to ecosystem well-being., Although there

are presently no practical tests for accomwplishing this
in a cost effective rmanner, that does not preclude the
necessity of calling attention to the need for such tests.

The‘following criticisms apply throughout the docuhent.

There 1s insufficient attention given to languacge,

format, and style, The document is often vague, confusing,
incensistent, and poorly written. It lacks coherence and
should have a more aucthoritative tone,

Model validation should be given increased emphasis, In
general, model validation has recaived practically no
actention in the past, especially where predictions based
upon single species are concerned, In some instances,
information on the specific materfal in question may be
available; in other instances it may be necessary to

use a well-documented material as a "surrogate” for a
less well understood waterial.
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= Clearer axamples of multimedia exposure and multisourcs
inputs are needed. There is usually a greater need for
exposure assessments for pollutants, such as lead, which
have pultimedia routes of human uptake. Because of the
complexity, producing useful general guidance will be very
difficult. It may often be necessary to provide ad hoc
analyses to deal with each chemical species or group of
species. . Care should be takem to avoid guidelines that
are too rigid and which may not be applicable to certain
pollutants.

- Greater recognition of population variabiligy in exXposure
- and target tissue dose is needed. Conclusions applicable
to the entire United States should not be based on loeal
or limited environmental situations without verification
at other polnts, Population vatiability has been
considered in the literature on lead and covered by
Cuddihy et al. in the Journal of Toxicoleogy and Applied
Pharumacology (Variability in Target Organ Dipesition
Among Individuals Exposed to Toxic Substancaes. Vol. 49:
179-187. 1979).

+ = The Guidance needs to set minimum ecriteria for quality
control and verification of data used in an exposure
assessment. Data representative of all gidez of an issue
should be reported. Reliable data and gquality assurance
are necessary to back up the logic used in decision-
makiang.

- It 1s important, within the Guidance dogument, to specify
minimun standards concerning reproducible results and
documentation of quoted results.

'~ The Guidance document tends to convey the view that
exposure assessments can be done with a greatar degree

of precision than 1is generally possible. For the most
part, single significant figures and order of magnitude
estimates are adequate, :

- The guidelines do not adequately address some of tha
technical requirements for conducting risk assessments.
A eritical rtequirement for assessing risk is the specifi-
cation of averaging or integration times, and the sensi-
tivity and uncertainty of impacts to exposure and variations.
These ecriteria, In turu, define the requirements of the
exposure assessment in terms of spatial and temporal
resolution and, subsequently, implicitly determine the
nature and the depth of the technical approach. The most
probable exposures should be used for risk assassments,
taking into consideration special needs and recommendations
for highly sensitive meabers of the population. These
aspects have not been considered in the Guidance document.



~ The sequence, in the Guidance document, for conducting
and reporting various analytical tasks in the exposure
assessment is often inconsistent. There are considerable
overlap and inconsistency among three of the components
of exposure assessment: sources; exposure pathways and
environmental fate; and monlitoring or estimating concen-
tration levels. As an exawple, the materials balance is
included in the source componeat, which is useally one
of the first components of the work program. The
materials balance, however, requires the use of monitoring
or modeling data, often not available until later in the
program. A generalized flow chart of the workitasks, -
with possible variations for different types of emission-
sources/locations and transport media, would idantify
all possible steps, their sequence, and their interactions.
A clean logic path will help to identify the purpose,
narrow the targeting process, and foecus the exposure
issue more clearly. ) . .

- Interdisciplinary peer involvement hy experts cutbside
the Agency and a final SAB in depth raview of the
Guidance for che Preparation of Exposure Assessments
would ensure that all issues are being considered in
both expesure and toxicity assessments.

Specific Comments

A nuwmber of very specific comments were pade by members
of the Execurive Committee who reviewed this decument. A Tew
of these comments are discussed below, but the bulk cf these

speclfic comments are appended for your information.

~ Personal communicatieons should not be used as references
unless the information is "not available ig tha published
literature. 1In that case, the data must be on file and
the names and addresses of the individuals provided,

- The U.S., Department of Energy and the Nuclear Regulatory
Commission have carried out numerous exXposure assessments.
At a minimum, these analyses should be discussed in_ the
Guidance document.

- Discussion of deposition of inhaled macerials {I1I-18)
should refer to the Internationa. Commission on
Radiological Protection's Task Group on Lung Dynamics,
published in the 1960's in the Health Physies Journal.
Reference should also be made to more recent literature
on this subject, e.g., the recent EPA Air Quality
Criteria Document for Sulfur Oxides and Particulate

+ Matter.,



The glossary should be critically reviewed. Some of
the definitions have serious flaws. TFor example, the
terms “chronic” and "acute” have definitions specifie
to the medical profession, Chronic effects are nmot
necessarily "adverse effects resulting from long=ternm
and/or frequently occurring exposures to a poellutant”
because brief exposure to methyl mereury, for instance,
may produce chronile neurological diseass.

A Table of Contents is needed for the Guidance document.

An editorial review is needed to derermine if some key
refarences have been omitted.

The purpose of Appendix B needs to clarified and
individual case studies of program office exposure
assessments need to be discussed in a standard format

with three to four pages of narrative discussion for
each example. _ -

The Handbook begins with a discussion of exposure
assessment needs and the procedure of key EPA Program
Officas. This leads to a conceptual problem, because
the Program Offices are a mixed group. Some deal with
pellutant by type (toxic Substances, pesticides, and
radiaztion) and others with media (air angd vater).

Exposure assessment 1is multimedia, not limited to air
ar watar,

The IEAM (Integrated Environmental Assassment Method~-

" ology) system, develaped at EMSL-Las Vegas over two
‘years ago, found that there already existed in the lit-

erature the constan?; of @obility or eXchange between
various media and across various membranes. This
should be acknowledged in the Guidance document,
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