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Honorable Lee M. Thomas
Administrator

U. 8. Envirommental Protection Agency
401 M Street, 5. W.

Washington, D. C. 20480
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Dear Mr. Thomas:

The Science Advisory Board's Integrated Environmental Management
Subcommittee has completed its review of the Office ot Policy, Planning
and Evaluation's Integrated Environmental Management Program (IEMP) and
is pleased to submit its final report to you.

The Subcomuittee's review focused largely on the gecographic studies
initiated by the program and the development of a health scoring methodology
for neon-carcinogens. The Subcammittee concludes that the conceptual
approaches employed in the geographic studies represent an important
camponent of EPA's overall effort to develop and/or apply methodologies
to establish envirormental priorities. In particular, they provide a
valuable means for developing closer working relationships with state and
local govermments and the general public in evalu:ring area-or site—
specific risks and in devising effective strategi—: to communicate risks.
These efforts constitute some of the most important achievements of the
program to date.

The program's lack of clearly stated scientific assumptions and
objectives, and its need for a more consistent approach to peer review,
constitute its most serious technical deficiencies. The absence of
consistently documented assumptions and objectives, and the ad hoc approach
Lo peer review, has created difficulties in assessing whether the program
as a whole, or specific studies, have achieved their overall goals.

The IEMP has developed a methodology to represent the dose-response
relationship for non-carcinogenic agents. The Subvommittee has reviewed
this methodology and, in general, concluces that t e IFMP should initiate
a broader Agency effort to evaluate this methodoloy in the context of
developing risk assessment guidelines and procedur:s. The evaluation
of this particular methodology reguires an in—depth assessment of its
repeated application and, until this is undertaken, the IEMP should not
use it for decision making purposes.



These and other issues reviewed by the Subcormittee are included in
the attached report. The Subcomittee appreciates the cpportunity to
review this program and requests that the Agency formally respond to its
scientific advice.

Sincerely,

Sl

Ronald Wyzga, Cha

Integrated Envirormental
Management Subcammittese

Science Advisory Board

AIVET- B ACTE NSV

Norton Nelson, Chairman
Executive Committee
Science Advisory Board
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U. 5. ENVIRONMENTAL PROTECTION AGENCY

NOUTICE

This report has been written as a part of the activities of the
Science Advisory Board, a public advisory group providing extramural
scientific information and advice to the Administrator and other officials
of the Envirommental 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,
nor of other agencies in the Executive Branch of the Federal goverrment,
nor does mention of trade names or commercial products constitute
endorsement of recommendation for use.
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I. EXECUTIVE SUMMARY

The Integrated Enviromental Management Subcammittee of the Science
Mvisory Board has completed its review of the Office of Policy, Planning
and Evaluation's Integrated Envirommental Management Program (IEMP). The
Subcammittee's review focused largely on the geographic studies undertaken
by the program and the development of a health scoring methodology for non-
carcinogens, Throughout its review, the Subcommittee solicited statements
frem the program's managers and staff about its overall objectives and
the criteria to be used for evaluating whether the program had achieved
its objectives. The Subcommittee followed this effort by assessing the
technical strengths and weakness of the current program and recomending
needed changes.

The Subccrmittee concludes thak the conceptual approaches used by the
Integrated Envirommental Management Program represent an important component
of EPA's overall effort to develop and/or apply methodologies to establish
public health and environmental priorities. Studies conducted under the
auspices of this program constitute large technical challenges and provide
valuable experience to EPA staff, particularly those working in regional
offices. And, finally, they provide a valuable means for developing
closer working relationships with state and local officials and the
general public in evaluating site-or area—specific risks and in devising
effective strategies to communicate risks.

There is a clear need to assess enviromnmental issues fraom a multi-
media perspective. Conducting only medium-specific analyses can lead to
ignoring more sericus issues in another medium or to simply transferring a
problem frem one medium to another. The IEMP process offers one means of
addressing these issues, taking into account tramsport and transfer of toxies
across media and exposures from several media simul-aneocusly. To date,
however, IEMP has not exploited this capability to o3 potential. In part,
this may reflect the nature of the areas studied, b greater efforts
by IEMP to use its capability are needed.

In the course of decision makirng, EPA and state and local govern-—
ments identify prioricy enwvirormental problems in specific localities or
regions. The IEMP provides a set of tools that can assist this effort.
While its applications, to date, can be improved, the results of the IEMP
studies {reflecting both EPA and state and local expertise) have suggested
sane enviromental problems in specific geographic z2reas, and have also
indicated that some issues previocusly perceived as very important are of
lesser concern. The analytical tools used in the I™P studies also may
provide technical support for enviromweantal managem-nt decisions that
otherwise may be based upon a more subjective treatent of information,

The latter reflects the need for systematic anc objective approaches
to environmental decision making. Methods that try to address all facets
of an issue comprehensively and to reduce them to a common metric such as
risk provide significant support to decision makers by helping them to
more specifically frame the problems they are seeking to resolve, and by
aiding tham in identifying the most important risks.
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At the same time, the use of IEMP decision tools should never become
the sole basis for either identifying or managing envirommental problems
by any level of govermmental decision makers. Rather, such tools should
be used in concert with the practical ewperience of citizens and decision
makers. The Subcommittee concludes that the IEMP is most appropriately
used when it stimnlates decision makers to ask questions and seek data
concerning the identification of the most significant public health and
envirommental problams.

One of the most important achievements of the IEMP has been its positive
interaction with the host communities in developing the geographic studies.
The IEMP has proven to be a focal point for presenting scientific concepts
and information to communities and relating them to the eventual management
of local envirormental problems. An important benefit of this effort has
been community education about enviromnmental issues and ways to evaluate

and conmunicate these issues.

The program's need for clearly stated scientific assumptions, documen—
tation arnd objectives constitutes its most sericous technical weakness.
While not a research or risk assessment program per se, the IEMP greatly
depends upen technical data as a basis for priority setting. Thus, clear
gtatements regarding scientific assumptions and objectives toward which
data are applied constitute a necessary aspect of the program. The fre-
quent absenhce of these factors has created difficulties for peer reviewers
and users of IEMP studies in developing reference points to evaluate
whether the program as a whole, or its specific studies, have achieved
their cbjectives. The frequent lack of indicators or criteria for juwig-
ing progran or project success or fallure has made it difficult to system-
atically identify and institute corrective steps at =arlier stages of
project or program development. This latter characiaristic has also re—
rasulted from staff turnover.

The Subcamittes experienced much difficulty i evaluating the IEMP,
This difficulty stemmed, in large part, fram the needs cited in the pre-—
vicus paragraph., Instances of inadequate documentation include: the de
facto preference for using cancer models; inconsistent use of exposure
data and pathways; delineating which assumptions we=-e chosen because of
scientifi¢ compared to administrative/political considerations; and the
lack of criteria for using quantitative estimates for purposes of priority
setting and screening versus risk assessment.

A second source of difficulty stemmed from the fact that, as an
evolving program, the IEMP is a moving target, and .ntil a program defines
its objectives it is difficult to evaluate its perf-mance. Finally,
contrary to the Subcormittee's initial preconcepticns, the IEMP is not a
model or even a method, but more of a process that .ses several highly
variable methods, with health risk estimates providixg the underlying
metric of the process. This characteristic further emphasizes the program's
need to adequately document its use of scientific nata and models.

The program suffers from some inadequate use of scientific information
and models. Two examples include the use of models for purposes other
than those for which they were designed, and an over-reliance upon existing
data bases for exposure assessment when such data were not collected for
exposure related purposes. No clearly stated c¢riteria for maintaining



guality control were adeopted for the program as a whole or for the guidance
of managers of individual projects. Similarly, no consistently designed
or implemented process of peer review existed at the program or project
levels. Technical advisory panels established for specific projects have
not always consisted of individuals who were technically trained in the
scientific disciplines required for a thorough review.

The IEMP has developed an approach both for health scoring methodelogies
for carcinogens and non—carcinogens, screening exercises to identify
potential problems and for more detailed analyses to evaluate options for
risk management. EPA has developed guidelines for guantitatively assessing
cancer risks that have undergone extensive peer review. EBEvaluating
non-carcinogens is more difficult because there exists, at present, no
clear scientific consensus on the appropriate methods to quantitatively
assess these agents. The IEMP has developed a method to represent the
dose-respongse relationship for non—carcinogenic agents. The Subcamnittee
has reviewed the method and, in general, concludes that the IEMP should
stimulate the Agency as a whole to consider such methods, among others,
in the future development of risk assessment guldelines and procedures.

The evaluation of a method, however, requires an in-depth assessment of its
repeated application and, until this is undertaken, the IEMP should not
use its method in decision making. To date, this method has not been
applied to any significant degree in existing IEMP projects.

Maintaining the scientific expertise necessary to successfully
address the range of issues confronting integrated enwironmental management
is beyond the current (or, most likely, the future) capability of the
IEMP, or any other individual office within EPA., 7~ mnay not he necessary
that any single office within EPA possess all of t. needed scientific
skills for IEMP projects, as long as effective mean:s of exchanging technical
information and staff exist. In the projects evalusted in this review,
the IEMP has not always made effective use of other scientific talents
within EPA and the scientific coamunity concerning swlti-media analyses.
At the same time, scientific talent in ORD, EPA research centers and
program offices, other Federal agencies and the scientific camunity
should participate in the activities of the program.

The practice of scientific assessment encounters many uncertainties,
and this is especially true when camparing the risks of enwirormmental
pollution acreoss media. To reduce the possibility that multi-media
assesgments will be misinterpreted, it is essential to state clearly the
various uncertainties that surround the risk estima-ion process in at least
four areas: identification of the hazard (toxicity), exposure assessment,
dose-response assessment and characterization of the risk. The IEMP recogaizes
the importance of this issue but, to date, it has not employed a conceptually
unifiea framework for addressing risk and has not consistently presented
a clear identification of the major uncertainties in its efforts to screen,
rank and assess risk. '



RECOMMENDATIONS

1.

The IEMP needs to adopt clearly articulated, measurable objectives for the
program as a whole and for individual projects at the time of their
initiation. Development of such objectives will assist staff and manage-
ment in judging the success of the program, or identify areas for
subseguent mogdification. Vaguely stated objectives can result in
misdirected efforts and unrealistic expectations. Measurable objectives
also can help identify the broader role that IEMP may play within EPA.

The program should more clearly document the scientific assumptions it
uses and canmunicate the limitations and uncertainties associated with the
results of its various studies. This is especially important in aiding
EPA and state and local management apply IEMP concepts and results to
define risk management priorities. It is ecually important that this
effort be pursued in helping the public better understand the role

and limitations of scientific assessment, an area where the IEMP has
already achieved some preliminary successes, The Subcammittee recognizes
that the presentation of scientific uncertainties is alsc a large
challenge for other programs within EPA and for the scientific coammunity.

The IEMP should identify the range of scientific disciplines needed

to maintain competency for the variety of scientific issues addressed in
the program. It should compare the current in—house expertise with the
expertise availaple in other EPA programs, research laboratories and
centers. The IEMP should develop a plan to develop cooperative working
relationships with these groups in the beginning and subsequent phases of
studies to gain access to scientific talent, data, methodologies and
other resources, thereby maximizing its own caprilities,

The Subcammittee recommends that the IEMP more ~ gressively seek
technical input from experts in the enviromment -1 and scientific comrunity
who are knowledgeable about the design and implosentation of integrated
environmental analyses. The participation of such experts will infuse
the program with additional secientific skills and will add to its refine-
ment and ultimate acceptance by the scientific cowmmanity. The IEMP
should develop explicit guality control ¢riteria at both the program

and project levels for EPA staff and contractors as well as state and
local officials to ensure consistent adherence to acceptable scientific
standards. Tt should adopt a practice of rigorous peer review for both
the design and implementarion of its studies. Insofar as the program
addregses scientific issues, it should aggressiv-:ly encourage the
technical staff to participate in and present th:ir work at scientific
conferences and to submit scientific papers that address study results
or methodology development to refereed journals.

The IEMP should submit its method to assess dose-response relationships
for non—carcinogenic agents to EPA's Risk Assessvent Forum., The FPorum
should evaluate the method, present its analyses for peer review and

Cpublish its results. Such an effort should assist EFA and the scientific

community in developing a consensus approach for quantitatively
evaluating non-carcinogenic agents.




IT. INTRODUCTION

At the reguest of the Deputy Administrator of the U. 8. Environ-
mental Protection Agency (EPA) and the Assistant Administrator for Policy,
Planning and Evaluation, the Science Advisory Board (SAR) agreed to
conduct a scientific review of the Agency's Integrated Environmental
Management Program (IEMP). This reguest paralleled a December 3, 1985
reconmendation by Dr. Ellen Silbergeld, a member of the SAB Executive
Committee, in a letter to SAB Chairman Dr. Norton Nelson. Dr. Silbergeld
recommmended that the Board undertake a special review of this program
because of its implications for the Agency's research program and its
role in EPA's scientific assessment and policy analysis activities.,

The SAB Executive Caommittee discussed these issues and recam
mendations at its Jamuary 28-29, 1986 meeting and unanimously voted to
form an Integrated Envirommental Management Subcommittee to carry out the
review, The Subcommittee was instructed to evaluate the scientific
assumptions, methodologies and conclusions developed or used by the IEMP
program and to make recommendations pertaining to their application or
improvement. In addition, the Executive Cormittee directed the Subcommittes
to separately review the technical adequacy of a specific project directed
by the TEMP and EPA Region IIT for the Kanawha Valley, West Virginia.

The Subcommnittee issued a separate report on EPA's Draft Kanawha Valley
Toxics Screeningg Study on May 27, 1987,

The Subcommittes recruited a number of scientific experts to
conduct its review. Among the scientific areas represented were bic—
statistics, decision analysis, civil engineering, chemical engineering,
apidemjology, exposure assessment, model development and validation,
pulmonary medicine, social science and toxicology.

A, Charge to the Subcowmittee

The specific charge to the JEMP Subcammittee | :ludes the following
issues:

o Evaluating the appropriateness of the overall scientific approach
used in the Integrated Envirommental Management Program. Is the approach
adequate to address the kinds of questions for which it had been designed?

0 BAssessing the adecriacy of models used and the clarity and reason—
ableness of the assumptions built into the models. “ere appropriate
scientific conclusions drawn from the application of the models? The
Subcammittee should also review the adeguacy of dats integration, the
conclusions drawn from using data and models and the lﬂtegratlon of data

and models across IEMP studies,

o Reviewing the health scoring rmethodology anu the treatment of
non—-cancer health effects.

0 Assessing the expression of the cutputs of the methodology and
the gquality of the uncertainty analyses.

o Commenting on the existing and potential uses of the Integrated
Environmental Management Program within EPA.

o Conducting a specific sclentific review of the data, methods and
conclusions for the Kanawha Valley, West Virginia project.
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B. Evolution of the Integrated Environmental Management Program

The develcpment of EPA's Integrated Envirormental Management
Program represents an Agency response to a concern by its managers and
technical staff, as well as other enviromental professionals outside the
FPa, that the traditional approach to environmental protection is incomplete.
This approach was characterized by the enactment of laws and the development
of programs and regulations that sought to control pollutants as if they
remained in the same medium into which they were initially released. The
traditional approach insufficiently recognized that pollutants cross and
recross medium boundaries, undergo chemical changes, and produce adverse
effects into media other than the one(s) to which they were initially
discharged. EPA staff have further identified five negative consequences
resulting from the traditional framework of pollution control. These
include:

o The solution to a single-pollutant, singlemedium problem
might simply transfer the problem to another medium (e.g., from water to
air), perhaps incurring greater risks and costs of control.

o Problems involving several environmental media may not be addressed
gufficiently by an envirommental agency that generally examines each
medium independently.

n Policy makers have no systematic way of setting priorities across
sources, pollutants, and exposure pathways in different media. Conseguently,
enwvirommental policies and regulations may not be cost-efficient, spending
too little on some problems and too much on others.

o One~dimensional studies of pollutants and i~dividual media may
not consider total or cumulative envirconmental exposure either within
a medium or across all media.

o Laws and regulations may use different and sometimes inconsistent
objectives, methods, and standards,

Develcpment of EPA's current concept of integraited environmental
management began in 1981. To institutionalize this work, the Agency creat-
ed a new Integrated Envirormental Management Division in its Office of
Poligy Analysis. The Division, and the evolving concept, focused on
oublic health risks relating to toxic pollutant exposures (in ¢contrast
to conventional pollutants) because of growing public concern over poten—
ctial health effects from toxics and the fact that, ss a class, toxic pollu-
tants were less controlled. 2s defined by the Division, integrated environ-
mental management referred to the evaluation of control of overall public
health risks fram varicus pollutants, pathways, and sources from a multi-media
perspective. In the view of its managers, the goal of the program was to
use existing data {(and not to generate new scientific data) to compare the
costs of a proposed pollution control strategy with the risk reduction
achieved by it. They believe that the IFEMP was designed principally as a
policy analysis tool that could aid senior EPA officials to set pollution
control priorities based upon relative risk across all media.
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Three key assumpticons gquided Division managers and staff. These
included:

o Same public health risks are worse than others.

o Some pollution controls are more efficient than others at
reducing risks.

o Pollution control involves trade—offs among risks, economics,.
technology and other factors considered in risk management.

The program methodology is sssentially divided into two phases,
The first phase primarily focuses on assimilation and aggregation of
available data to reach priovity-setting conclusions, and the second phase
analyzes the relationship between the costs of a proposed control strategy
and the risk reduction achieved by it. As a practical matter, roughly
90% of the IEMP's work focuses on the first phase.

Initially, the IEMP conducted essentially two kinds of studies:
analyses of specific industries or issues, and area specific or geographic
studies. The Subcommittee notes that, since mid-1984, the emphasis
within the IFMP has shifted away from industry-wide studies and toward
issue-or problem—specific studies (sludge, hazardous wastes) that are
thought to be of interest to policy makers, and specific area studies
(Baltimore, Denver, Philadelphia and the Santa Clara Valley). Also,
during this period, the IEMP has been developing methodologies to consider
the health effects of ¢conventional pollutants and the effects of pollution
on non-health endpoints such as crops, materials, fi-eries and aguatic
life. A more detailed statement of the IEMP's evolurtion and its current
structire can be found in Appendix A, a letter from r. Daniel Beardsley,
Director, Requlatory Integration Division (which ine'.des the IEMP), to
Dr. Ronald E. Wyzna, Chairman of the Subcormittes.

Presently, the major focus of IEMP is on gecgrapinic studies, two of
which--Baltimore and the Santa Clara Valley——have advanced to coamplation of
& Phase I report. The Philadelphia IEMP study has be2n released as a final
report. A fourth study, Denver, is in its initial stage of preparation,
These geographic studies provided the major input for the Subcommittee's
raview of IEMP. Because the Santa Clara Valley study is the most recent
IEMP project and, thus, the study most likely to benefit from previous
exparience in developing IEMP concepts and analyses, the Subcommittee places
greater emphasis upon the performance of this study i iks review. Also, the
Philadelphia study was completed at the time of this raview, and no written
reports were available for the Baltimore and Denver srudies. An additional
study of the Kanahwa Valley is nearing campletion. although the latter study
makes partial use of the experience and approach of the IEMP, it is not
an IEMP study. 2Appendix B contains the Subcommittee's separate review of
this latter study.

The Subcammittee also notes that varicus IEMP staff participated in
other projects within EPA during 1981-1987. These include: developing
EPA conceptual papers and primers on risk assessment and risk management;
serving as a principal source of ideas for former Administrator Ruckelshaus'
speeches; preparation of new training courses on risk assesament and risk



management for EPA employees, Congressional representatives, members of
the scientific cammunity and the media; and assisting in the preparation
of an EPA study addressing the magnitude of the air toxics problem. None
of these activities were reviewedq by the Subcommittee.

C. Subcommittee Review Procedures

In conducting this review, the Subcoatmittee met five times. In 1986,
it met on April 24-25 in Washington, D. C.; July 1-2 in Philadelphia, Pa.;
September 18-19 and December 4-5 in Washington, D. C.; and in Philadelphia,
Pa, on March 16-17, 1987, Agendas for each of the meetings are included
as Appendix C. The first two meetings consisted of introductory briefings
conducted by the program staff. During these initial sessions, Subcommittee
members had the cpportunity to develep an understanding of the origins
and expectations of the program and its subsequent development, and review
and ask questions regarding technical documents prepared in support of
the program or as program outputs. In addition, members of the public
that requested time made hrief statements to the Subcommittee of their
view of the program's direction and needs. Subsequent meetings were
devoted largely to discussion and review of technical support documents
relevant to addressing the Subcommittee's charge and the development of
draft sections of a report. The Subcamittee formed three work groups
to examine in more detail the Philadelphia, Baltimore and Santa Clara
Valley area projects and conducted site visits for the latter two projects,
on November 14 and November 21, 1986, respectively. The entire Subcammittee
participated in the review of the Draft Kanawha Valley Toxics Screening
Study.

The review is organized into two parts. The first part examines
the evolving objectives of the program, and the desicn, implementation
and results of the geographic studies reviewed. Spec.al attention is
given to the health scoring methodology used in most »f the projects.
Part II presents the Subcamittee's evaluation of the specific geographic
studies.

The Subcommittee received the cooperation of the Agency staff,
both at headguarters and in its regional offices in Philadelphia and San
Francisco, as well as access to program contractors, The Subcamdittee also
wishes to thank state and local officials in Philadel;hia, Baltimore, the
Santa Clara Valley, and West Virginia for making available both information
and their valuable insights on this program.



PART (NE:

OBJECTIVES, DESIGN, IMPLEMENTATION AND

RESULTS OF PROJECTS IN THE IEMP PROCESS
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I11. THE IEMP OBRJECTIVES

The general goal of IEMP, as presented in Appendix A (page 10), is to
"develop a mxdel for local enviropmental management that 1) is integrated, to
the extent that it has an analytically defensible basis (guantitative, if
possible) for establishing pollution risk reduction priorities across media;
2) takes into account both cost-effectiveness and potential for pollution
transfer in selecting pollution control remedies; 3) can be practically used
by local officials; and 4) contains an ilmplementation process which maximizes
the potential for broad public understanding and acceptance of management
decisions." The Subcamittes concludes that this general goal is laudable.

Limitations in the quantitative data base available to the IEMP
and the necessity of integrating cata of questionable to excellent quality,
collected for varicus purposes and analyzed by technical methods of
varying deqrees of sensitivity and specificity, make the development of
quantitative risk analyses extremely difficult. As demonstrated in the
geographic projects, this problem of obtaining a quantitatively reliable
data base across all areas of envirommental concern is & problem basic to
milti-media risk assessment. In coping with this problem in the case of
the geagraphic studies (see part two of this report), EPA made certain
capranises with the result that, in many instances, the studies focused
on individual peollutants in only one mediun rather than conducting a
multi-media analysis. Neitner have all areas of significant enwirormental
concern been investigated. These limitations, which may be appropriate given
the rescurces and intent of the IEMP, are not always explicitly stated.

An evolution has occurred in the general goal and specific objectives
of TEMP as it has addressed differing envirommental | -oblems and the
varied quality of the data base in the areas studied »o date. For example:

¢ In the Philadelphia study, initial goals, not all specifically
delineated in the technical support documents for khis study, included:
1) developirg and/or applying new methodologies including quantitative
risk assessment, multi-media analysis, and cost-effechiveness analysis to
analyze the effects of enviromental pollutants on human health; 2) improv-
ing EPA decision making and priority setting through e use of these
methodologies: and 3) erhancing state and local decision making through
the use of these methodologies. Hence, the initial emphasis of the TEMP
appeared to be on the development and applicaticn of zcision making
tools in an integrated multi-media framework.

o As demonstrated by the Baltimore study, which w~as directly primarily
by lecal officials, the develcpment of a process for =fining environmental
priorities, rather than scientific assessment per se, appeared to play the
major role in the apparently successful results of the Phase T study. A
deliberate decision was made to limit general public participation in
this phase of the study. The interaction among local agencies and the
evolution of state and local cooperation in building a plausible agenda
for solving environmental problems appears to represent a wajor advantage
for this study, although not necessarily an initial major goal.
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o The mobilization of community interaction was an important facet
of the Phase I Santa Clara Valley study, although the predominant objective
appears to be the identification of potential envirommental problems.

o The objectives of the recently proposed Denver IEMP study have
further evolved from the objectives of previous studies. The first
objective of this study 1s to "educate goversments and the public on the
potential of risk-based decision making". The second is to “encourage
local envirommental professionals to gather, share, and analyze information
before considering strategies to resolve their environmental problems®.

The third listed objective relates to the analysis of selected issues.
Thus, there has been a greater amphasis onh process and less emphasis on
the development of analytical data, at least in the initial phases of the
proposed Denver study.

Ideally, the ability of the IEMP to develop and achieve reasonable
objectives is hased on its prior experience and is consistent with the
development of a successfal milti-media assessment methodology and an
environmental management program in a specific area. - In other instances,
secondary goals (whose achievement often yielded beneficial impacts)
emerged that were not part of the original project design. In addition,
some individual projects have achleved same of their stated goals without
actually achieving the ultimate program goal of developing an integrated
erviromental risk management process or methodology. Care needs to be
taken that the integrative process does not become the major goal and the
solution of envirommental problems secondary. Continual peer review of
some type may help to forestall inconsistencies between stated or implied
objectives and development of a methodology that can support such
objectives,
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1V. PROJECT DESIGN

In general, multi-media approaches to risk assessment can introduce
more of a "systems" approach to environmental decision making. This
approach is more likely to enable policy makers to examine the transfer
of pollutants across media as particular control strategies are adopted.
This contrasts with the single pollutant-single medium methodology which
is more likely to transfer the problem from one medium to another, perhaps
leading to greater risks and higher abatement costs.

A strength of the IEMP project designs is the attempt to develop a
milti-media approach to envirormmental decision making. Clearly, the
difficulties of multi-media studies are compounded hy the fact that
data quality may vary with media; hence, the so-called "risk-based"
decision may indeed become a "best guess" decision based on an inter—
pretation of the available data. Nevertheless, if apprcpriately executed,
the IEMP approach can represent a considerable improvement over decisions
made subiectively or on the basis of data from only a single medium,

Since the program is not limited to using specific mxdels, it has the
flexibility to assess a variety of issues of particular concern to local
communities and to target data gaps and research needs. Thus, the Santa
Clara Valley study initially targeted ground water problems and the Denver
study plans to emphasize the brown cloud.

An additional element of the program is the capability it offers
to local policy makers for detecting gaps in the data base that may
pecame more apparent when the total data, across medii, are carefully
examined. With responsibility for data collection on snvirormental
chamical hazards related to air, water, soil, homes, iad occupational
exposures usually divided among local groups, there :-e bound to be areas
of envirommental concern that fall between the crack:. To the extent
that individual projects have designs that integrate the collection and
analysis of data across media, they can also serve a research planning or
data identification function.

There has been some use of locally developed c¢linical data (for
example, the Baltimore study includes data on hospital treatment of
children fram lead poisoning) but, in general, cliniczl and epidemiological
data are not considered in most studies and, where available, should receive
greater emphasis. Although carrying cut an epidemiolnjical program is
not, and should not be, the responsibility of the IEMP, the program
should consider initiating a mechanism to enable local clinicians to
identify wmsual or area-wide health problems in the community of study.

If such information is sought, the IEMP should ensure that appropriate
expertise is available to oversee the collection and interpretation of
guch data.

Each project needs to build quality control mechanisms as an inte—
gral part of its design. At present, the IEMP studi=s have made only
fragmented attempts to incorporate quality control measures, These
control mechanisms can take several forms, such as the validation of
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input data using several sources, the validation of modeled cutputs
through use of monitored data or even same validation of estimated health
risks through the collection of clinical data.

Peer review is alsc one mechanism of gquality contrel. To date, the
IEMP has developed no systematic definitien or approach to peer review.,
Peer review has occurrad at various times in varicus projects for differing

issues,
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V. PROJECT IMPLEMENTATION

The implementation of the various IFMP projects varies in each geo-
graphic area, resulting in both strengths and weaknesses for the program
as a whole. On the positive side, the program can target area—or site—
specific problems and involve community leaders, whose participation is
critical to successful implementation in developing follow-up efforts.
EPA is inevitably involved in sharing its considerable technical resources
and infomation with cammnities attampting to control sericus envirommental
problems. Without direct access to these scientific and technical rescurces,
the caomunities' potential to address issues raised by the IEMP would be
more limited. At the same time, the Agency is too removed geographically
frar many local technical and public issues to be able to act effectively
by itself.

A noteworthy feature of ilmplementing the program is the reliance
placed on quantitative analysis as a prerequisite to decision making and
risk management. This feature is alsc imparted to the constituencies
directly involved in the studies. Risk assessments peformed by the
Cancer Assessment Group are adapted to local circumstances to set management
priorities.

The weaknesses revealed in the implanentation of the program may
be viewed as mirror images of the strengths cited above. The lack of a
cormon approach to implementing various studies creates difficulties in
utilizing past experience or correcting technical oversights, The IEMP
program has taken several different approaches to risk assessment that,
at times, has led to insufficiently rigorous or inconsistent applications.
Specific concerns of the Subcammittee include the following:

o The definition of risk assessment varies acr.wis projects. The
most widely accepted definition of risk assessment, ~ithin EPA and the
scientific camunity, is based on the four part cons: -uct developed by
the National Academy of Sciences. This construct includes: hazard
identification, dose-response assessment, exposure assessment and risk
characterization. Various IEMP projects make selective use of these four
components, but do not explain the scientific reasoninyg for omitting
particular camponents in specific projects.

o In practice, rigk assassment can be used as a vehicle for making
choices for prediction or protection., The IEMP needs to clarify this
distinction, Risk assessment for the purpose of prediction is an effort
to estimate the public health and enwirormental effects that may result
fram anthropogenic or natural exposures to selected vopulations. As
such, risk prediction attampts to place the magnitude of the risks in
perspective with the total exposures encountered. Assessment for the
purpose of protection aims at deliberately choosing conservative assumptions
and models to protect against the probability of certain effects occurring.
While both risk prediction and protection represent statements of probability,
they rest on differing assumptions and ultimately ser-ve different objectives.
The IEMP program should clarify its definition and use of such concepts.
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o The estimation of exposures is limited in several ways.
Considering only incremental or limited sources of exposura can result in
the failure to identify potential health problems, Methods might be
considered to examine the effects of integrated exposure through several
roeutes. For the analysis of health data, the IEMP has generally depended
upon peer reviewed material generated by other parts of the Agency. Wwhen
this has not been the case, however, specific acknowledgment of this fact
has often been lacking.

o As previously noted, quality control measures have been uneven with
respect to field data. Dispersion models have been applied without
adequate explanation or justification.

o The IEMP should distinguish between the value of its efforts as a
screening tool to identitfy and assess potential health risks and its
reliability as a technical basis for managing risk. The level of analysis
and the requirements for expertise are very different for these two
objectives. The current IEMP process is better oriented to the first
effort, where simpler methods and limited expertise are needed to help
define potential problems. The information, expertise, and tools required
to help refine risk estimates that serve as a technical basis for regulatory
decigiong at either the Federal, state or local level of govertment are
considerably greater and, to date, IEMP has not been able to assemble and
direct the financial and personnel resources required to address the
latter effort.

o In general, uncertainties reyarding the analysis of exposure,
particularly across rmedia, have not been delineated and given sufficient
emphasis, which invites the danger that the public will place unwarranted
conf idence on the analytical conclusions. This issu: could easily be
addressed by initiating sensitivity analyses reflectiny different analvtical
assumptions and developing different scenarios of rie<. Wwhere confidence
intervals can be derivea from the use of models they, too, shauld be
enphasized, Results might more appropriately be presented as ranges of
risk estimates.

o There is a need for the IEMP to more closely integrate its work
with risk assessment activities in other EPA offices. To date, the
program's relations with other units of the Agency have been inconsistent.
The IEMP has made wide use of risk assessments develoued by the Cancer
Assessment Group. Except tor limited inguiries of an ad hoc nature on
selected technical issues, it has not effectively exploited the scientific
talent and rescurces that exist in other units of the Office of Research
and Development (especially the laboratories or rasearch centers) or the
technical staff within the regulatory offices. The S.pcomittee also urges
ORD and the program offices to more aggressively participate in IEMP activities.
The Subcommittes has identified within FPA a mumber of ongoing efforts at multi-
media risk assessment that have undergone review by the publie and the scientific
comminity and that are accessible to the IEMP. These include:

1. Nssessing the risks of various sludge management options—
ORD Envirommental Criteria and Assesament DOffice (ECAQ)/Office of Water.
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2, Bvaluating public health and environmental impacts of municipal
waste combustion=-ECAQ/Office of Air Quality Planning and Standards (OAQPS),

3, ORD's Total Human Exposure (THE) program.
4. ORD's Ecological Risk Assessment research program.
5. OMOPS's multi—-media evalution of lead.

Building effective working relaticonships with these and other
programs within EPA ¢an achieve several important benefits for the IEMP.
These include: 1)} zccess to and participation of scientitic talent that
does not exist within the program; 2) awareness of, and access to, data
bases relevant to problems the IEMP is investigating; 3) enhanced scientific
credibility resulting from the use of data ahd methods that have undergone
extensive peer review.
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VI, PROJECT RESULTS

Several very different types of results have emerged from the IEMP
projects. These roughly correspond to the varying objectives that were
stated at the begimning of the differirgy IEMP projects conducted thus
far, Phase I] efforts envisage considerably more detailed analyses. To
date, however, most have not bheen conducted: hence, their results cannot
be evaluated. For this discussion, the Subcommittee hroadly categorizes
the project results as follows:

o Interaction and commuanication amony government officials,
industry and the public,

The Baltimore and Santa Clara Valley studies demonstrate that
the IEMP methodology can be a very strong catalyst for communication
between EPA and state and local officials (as in Baltimore) or amorg EPA,
state and local officials and the public {as in the Santa Clara Valley).
It can provide a natural forum for the routine interchange of similar
information and concerns. There is also the potential for inmproved
govermmental and public response to emergencies and pollutant problems
that previcusly have not been discussed and analyzed in such a forum.
Another positive result of the IEMP is that it can provide a vehicle for
scientific experts to discuss and improve ongoirky research and monitoring
prﬁg Fams .

The idea of having a non-adversarial formm for the exchange of
information among local governing bodies and interests is a very usgeful
idea. As yet untested, however, is the question of whzther incentives or
institutional mechanisms are strong enough to ensure the continuation of
this interaction amonyg officials, industries, and the public once EPA
funding ends.

o Information generated and disseminated about the relative
magnitudes of pollutant problems.

A strorxy feature of the IEMP is that it provides a cammon metric of
risk for better understanding the magnitude of health =ffects associated
with widely differirky sources. The importance of this feature should not
be underestimated; it facilitates communication of complex issues and
provides for a more systematic and objective basis for envivormental
decisions.

However, the results presented may not be as comprehensive as perceivad,
and theay are subject to considerable uncertainty. The resultant "risk
meter” numbers will appear to be too authoritative and should be gualified
by uncertainty measures. For the most part, the IEMP methodology produces
conservative upper bounds on the risks that are analyzed. Such munbers,
1f they are not qualified, can be very misleading both to decision makers
and to the public. The Subcammittee strongly urges that the use of the
IEMP methodology not exclude other sources of information about environ—
mental problems. For example, local data on the frequency of lead
poisioning may be more authoritative and reliable than results cobtained
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exclusively through the use of the TEMP assessments. The Subcommittee
concludes that the IEMP is most appropriately used when it stimulates decision

makers at all levels of goverrment to ask questions and seek data concerning
the identification of the most significant public health and environmental
problems. For varicus reasons, including limitations in data, time,

funds, and the current state of knowledge, previcus IEMP studies have not
been as comprehensive as desirable. This.has resulted in the analysis of

. restricted subsets of pollutants, exposure pathways, and types of effects.
The use of a broader and perhaps cruder, but more systematic, risk screening
would be one way to overcame these problems.

o Systematic framework for use in decision making.

The IEMP methodology addresses two current shortcomings of contamporary
eavirormental decision making at varicus levels of govermment: 1) the
newd for policy makers to becowe more aware of the relative magnitude of
various environmental problems and the availability of alternative
requlatory and non-regulatory control strategies; and 2) the need for the
public to perceive environmental problems with a more camprehensive and
palanced understanding and to recognize that all major activities resulting
from the use of technoloygies impose some degree of risk. Also, risk
assessment methodologies, once learned for one type of application, have
many other potential arees of application in decision making by government
or industry.

o Priorities for Euture research.

In the process of identifying environmental prinrities, the IEMP is
readily adaptable as a means of identifying research -eeds. Initially,
the methodoloqgy designed to err only on the side of “ilse positives;
further efforts must address the possibilities of "f:ise alam" errors.
"False negatives", that is, real problems that have . >t been identified
py the IEMP, can result if the application of the risk assessment approach
does not address this possibility.

In using the IEMP as a vehicle for setting Qriorities for future
research, special attention to these "unknowns" rust e given. IEMP
managers and the Office of Research and Development should develap specific
mechanisms to engure the specific data needs identified by the IEMP,
or results obtained from specific projects, are inteyrated on a continu-
ing basis with research planning efforts carried out oy ORD.
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VIT. HEALTH SCORING METHODOLOGIES

There are two overall levels of analysis in the IEMP work for developing
health scoring methodologies. These include: 1) a screening exercise under
which potential problems are identified; and 2) more detailed analyses for
evaluating risk management options., To date, efforts have been limited to
screening exercises.

A, Screening Efforts

Achieving the objective of these efforts requires a comprehensive
identification of potential concerns that are within the bounds of the
study; henhce, errors of anission are of greatest concern. Nevertheless,
the approach must be scientifically credible and as consistent as possible
with the knowledge and understanding of experts, including those in other
parts of EPA. The approach should also provide some rough indication of
the magnitude of potential problems so that more important issues can
receive prompt attention.

Health assessment methods can be classified as those suitable for
carcinogens and those suitable for non-carcinogens.

1) Carcinogens

Risk assessment guidelines exist for carcinogens. EPA's Carcinogen
Assessment Group and other groups within EPA have generally applied the
guidelines to estimate risks ofF exposures to carcinogens as a technical
basis for regulation. The assessment methodology us=i is generally a
conservative one, providing an upper bound estimate ¢ risk. The use of
upper bounds can lead to misinterpretation and can conmplicate the comparison
of risks of two different campounds. The risk mmmbe: zstimated for a
less potent carcinogen with considerable uncertainty issociated with the
risk assessment method can be much larger than the cowparable number estimated
for a more potent carcinogen with less uncertainty inherent in the assessment.
The Subcamittee is concerned with these issues, but it notes that other
scientific review panels, including those within the 3AB that reviewed
the cancer guidelines, have concluded that, at present, we can only have
confidence in the plausible upper limit calculated using the methods
described in the EPA's Guidelines for Carcinogen Risk Assessment. Procedures
for making "most likely™ or “best" estimates with the range of uncertainty
defined by the plausible upper limit estimate and the lower limit estimate
(which may be as low as zero) should be important goals for risk assessment
research at EFA,

The preparation of specific risk assesgments requires significant
Judgment about the choice and interpretation of input data and the specific
analyses of these data. This is evidenced by the considerable discussion
supporting the analyses undertaken in most of the Health Assessment
Documents developed by the Office of Research and Development. Those
risk assessments developed within the Carcinogen Assessment Group (CAG)
generally receive extensive review by many experts within and cutside the



- 20 -

agency, including the SAB. Hence, the risk estimates produced by the CAG

have the credibility that derives fram a widely reviewed and consensus—based
methodology and an application of the methodology that receives additional
review. CAG estimates should, therefore, be used to estimate carcinogen

risks when such estimates are available. In some cases, it may be appropriate
for the IEMP to review the bhasis for the CAG estimates and examine the
gensitivity to specific assumptions in determining the numerical results.

When this is undertaken, it should be explicitly stated to avoid confounding
results based on different lesvels of review.

Occasionally, there may be some evidence that a substance is a
carcinogen, yet its risk has not been estimated by CAG. In such cases,
the presence of this substance could be noted by the IEMP as a sort of
"vellow flag" warning. When bioassay resulbs are available, it may be
appropriate to calculate a guantitative risk estimate using a methodology
consistent with EPA's Guidelines for Carcinogen Risk Assessment. In the
absence of intermal raview by EPA staff and external peer review, such
estimates should be clearly identified as speculative, and their use
should be restricted to "what-if" investigations to assess the potential
magnitude of the health risk posed by the substance in question. Careful
gualifying language should be used to discourage readers fram misim-
terpretating these estimates as having the same level of credibility
as the peer reviewed estimates from CAG, and to discourage the use of these
estimates by EPA or other regulatory agencies at the Federal, state, or
lacal level for regulatory decision makiky. The extensive caveats used
with the risk estimates for TCA in the Santa Clara Valley IEMP Phase I
report represent the type of careful description needed when such speculative
estimates are used. Nevertheless, some peer review of such independently
derived risk estimates would be desirable.,

2) Non—Carcinogens

Evaluating noh—carcinogen issues is more diffic.in because there
are, at present, no guidelines for quantitative risk .assessment for
non-carcinogens, although such guidelines are currently under development
oy several groups. There also does not appear to be a clear consensus on
the appropriate role of quantitative risk assessment or these agents,

Recently, the Agenhcy has introduced the concept of a Reference
Dogse (RfD). This is an implicity safe level below which effects are not
expected, although its definition appears to be largely in terms of the
procedure used to calculate it. Reference doses, or un eguivalent such
as an Acceptable Daily Intake (ADI), have been calculited by several
Agency offices as a scientific prelude to regulation nd/or policy developy—
ment. These calculations have followed the traditiomil practice of using
a no-observed-adverse-effects~level (NOAEL) from anim:l studies and
dividing by a safety factor of 10, 100, or 1,000 in order to estimate a
level at which human exposure becomes a concern. ADI and RfD levels
have generally received extensive peer review. The m:thods involved to
calculate the RfD are well delineated, but substantial interpretation of
the underlying data is usually required. The IEMP uses the RED in its
screening efforts; when estimated exposures exceed the RfD, the estimated
number of individuals exceeding the RED is identified. Often potential
or even identified toxics are encountered for which no RfD exists. In
these cases, the IEMP has applied the methods used to calculate the RED
to the underlying toxicity data to estimate the "lowest presumed human
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threshold.” This value is used in the analysis as the RED would be used,
The caleulation of this value may depend quite critically on judgment, in
addition to the toxicity data. Given the different levels of peer review
associated with RfDs, it is important that those derived within an IEMP
project be clearly identified and caveated.

The use of the RED alone, without an estimate of response above this
level, does not address some potentially important issues such as the severity
of impact and the number of people likely to respond to the enwiromental
level of the agent. Individual or population response depends upon both
the environmental level of the agent and upon the shape of the dose~response
curve. The IEMP has developed a method to represent the doseresponse
relationship and has asked the Subcammittee to review it. The IEMP has
noted some examples when application of the method would change the
relative priority given to various issues.

The Subcommittee has reviewed the method, apd in general, concludes
that the IEMP should stimulates the Agency as a whole to consider such
methods, among others, in the further development of risk assessment
guidelines and procedures. The evaluation of a method, however, requires
an in-depth assessment of its repeated application. The Subcormmitbes recon—
mends, therefore, that EPA's Risk Assessment Forum undertake this effort,
present its dnalysis for peer review and publish its results.

At this time, the Subcommitize believes IEMP's main emphasis should
be on the RED. In its screening effort, the IEMP should identify the
muanber of individuals exposed to levels at or above the RED. Where
significant numbers of individuals may be exposed atxywe the RED, further
analysis of the severity of the impact and the dose—-:sponse relationship
will be appropriate.

B, More Detailed Studies

These studies require considerably more detailed information and
greater precision in risk estimates to help quide risk management policies.
Aecordingly, some modification of the IEMP methods 15 warranted. One
advantage of these studies is that they are more narrowly focused, and
attention may be concentrated on & small number of toxic substances to
aid risk management decisions. Because considerably more detailed
scientific input is required in these studies, peer -wview mechanisms
need to be an integral part of these efforts.

1) Carcinogens

The EPA Guidelines for Carcinogen Risk Assessment provide for the
flexibile use of available scientific information for quantitative risk
assesament, and the Subcommittee encourages develcopment of procedures for
making "most likely" or "best" estimates, as opposed to the plausible upper
bound estimates calculated using EPA's standard methodology. Innovation
in carrying out detailed quantitative risk estimates for specific carcinogens
should receive peer review, and such estimates should be accompanied by
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extensive sensitivity analysis. The sources of uncertainty in the risk
estimate should be clearly identified and discussed. The methods used
for the risk éstimates should be fully documented and summarized in non-
technical language so that the basis for the calculation is readily
accessible to all interested parties. .

2) Non—-Carcinogens

The state of the art of quantitative risk assesament is not as far
advanced for other health endpoints as it is for carcindgens. When it is
clear that a significant number of people are exposed in the ambient
environment above the RfD level for a toxic substance, further analysis
may be needed as a technical basis for risk management. The Subcomuittee
supports the development of appropriate methods to carry cut such an analysis,
drawing upon the scientific and analytical resources avallable in the
Office of Policy, Planning and Evaluation, the Office of Research and
Development, and other parts of EPA. Such an analysis should receive careful
scientific peer review, especially where innovative nethods are used.

For many substances, the severity of the impacts may be a major issue as,
for example, distinguishing between clinically measurable effects that
are rapidly and campletely reversible at low levels of exposure, versus
irreversible .impacts representing clearly significant adverse changes in
health status that may occur with higher or repeated exposures. It will
be appropriate to document fully the methods used to carry out extensive
sensitivity analysis showing how conclusions depend on specific data and
agsumptions, and to describe the extent and sources of uncertainty in the
guantitative risk estimates.



PART TWO:

THE PHILADELPHIA, BALTIMORE, SANTA CLARA VALLEY AND DENVER

GEOGRAPHIC PROJECTS
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VIII., PHITADELPHIA INTEGRATED ENVIRONMENTAL MAMAGEMENT PROJECT™
A, OQverview of the Project

The Philadelphia IEMF was a large-scale stuay of the effect of
toxic pollutants on human health in the Philadelphia metropolitan area.
Although the study had a number of goals, not all of them clearly
delineated, the three most important goals included: 1) developing and
applying new methodologies or applying existing methodologies to new
situations——particularly quantitative risk assessment, multi-media analysis,
and cost-effectiveness analysis; 2) improving EPA decision making and
priority setting through the use of these methodologies; and 3) improving
state and local decision making through the use of these methodologies.

Phase I of the Philadelphia IEMP identified eleven issues to
pursue in Phase II. These related to chlorinated solvents, henzene,
chloroform, formaldehyde and volatile organic compounds in general.
Phase II involved risk and control-option analyses of seven of these
igsues and also proposed to collect monitoring data on four issues:
benzene emissions, formaldehyde releases to ambient air, cambustion of
used oil and air emissions from landfills.

B. Comparison with Other IEMP Studies

Philadelphia was the first of the geographic IEMP Studies. 1In
terms of institutional arrangements, EPA, state, and local officials
worked together to direct the project, although the dominant role was
olayed by EPA. This contrasts with later studies in +hich EPA ylelded
more decision making authority to state and local ot:icials.

C. Comrents by Interested Parties

The Subcommittee heard testimony from state and lacal officials
irvolved in the Philadelphia IEMP. The general tone of these camments
was negative. The officials viewed the study as having made their duties
more difficult by unduly alarming the public about issues that involved
some greater—than~zero risk of cancer but that, in th: view of these
officials, did not represent a high public health priority. An industry
spokesman testified that the study should have used nost estimate risk
assessments rather than the standard EPA worst case me2thodology. No
views from environmentalists or other groups were heard by the Subcamittee
on this study.

D. Subcommittee Comments

The Philadelphia IEMP study has only partially met its goals.
The three goals iacluded:

¢ Methodology Development and Applicaticn

The underlyimg methodological innovation of the project was to
analyze envirormental priorities {(and potential control actions) on the

*  Subcommittee members contributing to this section of the report included
Dr. Cornish, Dr, Davies, Dr., McMichael, and Dr. Frank.



- 75 -

basis of overall risk regardless of the medium or form of the risk. This
is a significant departure from current practice (at both the Federal and
local level) and, in the opinion of the Subcammittee, is a very important
and useful innovation. It is, in fact, the most important methodological
contribution made by the IEMP as a whole. It should also be noted that
the development of such a risk-based methodology is a very difficult
intellectual and scientific task.

The application of quantitative risk assessment in the Philadelphia
project involved the use of a health scoring methodology that the Subcammittee
closely examined. The risk assessment results showed small cancer risks
from toxics in ambient air (an upper-bound estimate of about 0.2 excess
annual cancers fram both point and area air sources) and a larger, bat
still modest, risk from drinking water (2.4 cases annually). However, it
should be kept in mind that these results excluded some potentially
significant sources of toxics, notably motor vehicles and municipal
incinerators. Given the lack of comprehensiveness in the analysis of
sources, the risk assessment is primarily useful as a way of assessing
the camparative importance of particular sources rather than of the
importance of the toxics problem generally.

The lack of cawprehensiveness was primarily due to the limits on
resources available to the study and to a recognition by the staff on
what could be achieved. It was aggravated by the failure of scme of the
IEMP's efforts to collect original data using novel or state-of-the-art
technigues. Four such efforts were part of the Philadelphia project:
benzene and formaldehyde in the ambient air, air emissions from landfills,
and cambustion of used oil. The benzene data indicated that ambient
benzene levels were within ambient air guidelines, bit the small number
of samples and the high degree of variability of oix. -rved concentrations
limit the reliability of the data. The use of models to predict ambient
concentrations of formaldehyde failed because of forsaldehyde Eormation
in the atmosphere through photo—oxidation of volatil» organic campounds
(VOC), Ambient levels of formaldehyde derived fram .onitoring appeared
to be below guideline levels, but doubt has been cast on the analytical
method employed in the monitoring program (see page TV-14 of the Philadelphia
study)., A variety of difficulties with the experimental ROSE system result-
ed in a failure to measure the contributions of a landfill to smbient VOC
levels, although data obtained on VOC levels in the :weneral viecinity of
the landfill contributed to a concern over toxic air amissions fram land-
Fills. The data on cambustion of used oil were not sufficient to allow
exposure or risk assessment (IV-22), although analysis of samples of used
21l indicate that the lead content of used oil is a tentially significant
problem (IV-25),

o Impact Upon EPA Decision Making

The impact of the Philadelphia study upon EPA is difficult to ascertalin.
The study set some ilmportant precedents for the later geographic studies



(e.g., the basic Phase I — Fhase II framework and the idea of bringing
local officials into decision making). It also can be amjued that the
Philadelphia study encouraged EPA to think in terms of overall comarative
risk as the basis for setting priorities.

The Philadelphia project resulted in bringing two specific problems
to EPA's attention——the contribution of municipal wastewater treatment
plants to VOC air pollution and the problem of lead in used motor oil.
EPA has taken no final action on either problem, although National Pollution
Discharge Elimination System (NPDES) permits for treatment plants increasingly
take the VOC problem into account. In addition, it can be argued that
the relatively low risks attributed by the project to toxics concentrations
in ambient air and water confim an Agency view of the lack of urgency of
the toxics problem in this area.

o Impact Upon State and Local Decision Makimg

As noted above, state and local officials did not think that the
project has been particilarly useful to them, However, the IEMP staff
reported that, in private conversations with Philadelphia area officials,
the latter expressed the view that the study yielded a deeper awareness of
the problems posed by the inter-media transfer of pollutants, proampted a
continuing informal cooperation among these officials amd EPA and contributed
to the effort by certain industries to pretreat their wastes in advance
of impending Clean Water Act regulations requiring pretreatment., The
Philadelphia study {VI-44) notes that the chemical manufacturer that was
the prime source of VOC discharges to the Philadelphia treatment plant
has markedly reduced its discharges, although it is nnt clear whether
action can be traced to the IEMP study. There may = a greater knowledge
of and sophistication about risk assessment and cost-=ffective analysis
at the local level as result of the IEMP project, hut it is not c¢lear
that the project has had any lasting impact on state »r local decision
makers,



- 27 =

IX. BALTIMORE INTEGRATED ENVIRONMENTAL MANAGEMENT PROJECT*
A, Overview of the Project

The Baltimore project began in pilot form in 1983 under full
EPA control. In 1983, EPA delegated this control of the project to two
local cammittees, a Management Committee and a Technical advisory Committee.

A great deal of the effort expended in the Raltimore project from
its inception seems to have revolved arcund issues related to the governmance
and control of the project, setting the scope of the project, identification
of specific issues and compilation of data. Resolving issues related to
project management ard control required an intensive effort such that the
project was actually started twice, the first time in the fall of 1983
and the second time in late 1984, In the process, there were considerable
changes in personnel, and major shifts in contractors that were developing
information for the project.

Plans for Phase II of the Baltimore study are to conduct more detailed
evaluations of issues that have been identified as particularly critical
in Phase I, and to institute pollution control measures, where needed.
The Phase IT process is less well defined that Phase I, largely because
it focuses on site—specific issues apd because of unresolved questions on
the funding of implementacion plans.

B. Comparison with other IEMP studies

There are many features of this study that differentiate it from the
other geographic studies. The Baltimore IEMP has prressed fram an EPA
designed study to one that is enriched by state, coutty, and local inputs
concerning potential and actual toxie pollution probiems. A statement
freguently used during a visit by a workgroup of the Subcommittee was the
assumption of local control in the context of an exp-riment in envircmental
management. In contrast to the Philadelphia study, there is a high '
degree of local confidence in the approach being implemented in Baltimore.
The level of local control in this study is atypical of IEMP studies, and
it is planned that future studies will not follow this approach, but one
similar to the Santa Clara Valley study.

The Baltimore Management Committee provides a vital link to ensure
progress in the overall development of the project and has worked closely
with the Technical Advisory Committee (consisting of scientists from
local governmental agencies and universiries) to develop a set of priorities
in Phase I. The six identified issues are presently jeing finalized for
examination in Phase TI. In contrast to some other 1-MP projects, the
Phase II activities primarily will include further r.-search rather than
the implementation of management decisions based upon weak exposure and
risk data. A cammendable feature of the Management -mmittee deliberations
has been its determination to develop the program at its own pace, and
not be driven by externally imposed milestones, This has provided the
Baltimore TEMP study with the time necessary to ensure that the priorities

* Subcammittee members contributing to this section of the report included:
Dr. Brown, Dr. Hartung, Dr. Lioy, and Dr. Silbergeld.
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for Phase LI are the most important, and will be able to proceed with a
degree of scientific and engineering rigor.

Another departure from the other IEMP studies has been the Manage-—
ment Committee decision to estaplish a standing Technical Aavisory Committee
to oversee the Phase 1T analyses. The peer reviewers' role will include
assesgment of the uncertainties, the methods of expressing risk, and the
health significance of the risk numbers. This additional committee has
the potential for making significant contributions to the study, and its role
should be revisited at a future date to assess its success within the
overall IEMP process.

One of the impressive aspects of the Baltimore IEMP study stems from
the selection of the final six priority issues after discussions were
held on over forty potential issues. Further, the final list of priority
issues would be considerably different if the Management Committee had
been reguired to make hastier decisions. Again, this points to a thoughtful
approach to the decision making process, and the need to digest information
available fram a number ot sources.

Another aspect of the Baltimore study that is different fram all
other IEMP studies is the manner in which local committees used the
health scoring methodology. The results of the methodology did not
determine the final prioritization of issues. Local experience and data
on exposures, morbidity, and mortality were used in making the final
selections. The result was the identification of at least two issues,
indoor air pollution and lead, for inclusion in the final list that would
not have necessarily been included otherwise. This s_proach to applying
the health scoring methodology underscores the need ) view Phase I as a
semi—quantitative exercise, and avoid the temptation ro count bodies,
&€.g. as in the Philadelphia and Santa Clara studies.

C. Evaluation by EPA's Program Evaluation Division

A major conclusion of an internal EPA review of the study by the
Program Evaluation Division was that the integrated -avironmental manage-
ment concept is basically a rational approach to env:-ormmental protection
which deserves a fair trial and possible applicatign in some form.

However, in practice, there are many technical, instirational and managerial
issues that provide some reconsideration as to whether the IEMP approach
is workable in practice,

On the technical side, the limited availability >f data and the
limitations in the scientific underpinnings make it ifficult to establisn
reasonable estimates of risks for exposure resulting from miltiple chemicals
by multiple routes arising through multiple media.

Institutional and managerial problems include j.risdicticnal disputes
and the public debates concerning politically unappealing issues in
election years. The management of the project in the face of conflicting
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interests and insecure sources of funding for the investigation of
envirommental problams (that are often coupled to more secure sources of
funding for any remedial measures that might be proposed), is an extremely
difficult proposition.

In general, the Program Evaluation Division concluded that the
IEMP process is still in an evolutionary stage, that the basic concepts
within the IEMP approach are sound, but that the scientific and technical

basis for executing the program is weak.
D. Comments by Interestea Parties

A5 with other IEMP studies, the Subcommittee sought out opinions
fram persons who had directly observed or participated in the study and
had formed impressions or judgments of its strengths and deficiencies.

In Baltimore, most of the potentially interested parties have received
some chance to participate, either through its Management Committee or
the Technical Advisory Committee., The latter also provided access to the
IEMP of additional consultants from govermment, industry, public interest
organizations and universities. However, neither industry nor public
interest groups influenced the Phase I efforts significantly; their
inputs will be soamewhat more vigorously sought in Phase 11, according to
the Management Committee. Finally, both committees had the benefit of
further peer review by a Risk Assessment Review Panel assembled by the
Johns Hopkins School of Public Health,

To solicit the views of interested parties, the Subcommittee and
IEMP staff arranged for a subgroup of the Subcommitt.w Lo meet with
persons especially knowledgeable about the Baltimor- project. That group
included all the official members of the Management ~‘omnittee, the Chairman
of the Technical Advisory Committee, same consultants to the project, and
members of the EPA staff for the Baltimore project.

The subgroup heard a clear message to the effect that, in Phase T of
the Baltimore IEMP, process was more important than science in determining
its direction. The majority of the participants, if not all of them,
appeared to view this situation as a great virtue of the Baltimore project
in comparison with other IEMP Studies. They seemed ro view the difficulties
of the Philadelphia project as largely attributable to a lack of attention
to process. Although the Subcormittee recognizes that the participants,
by being at the core of this process, may tend to in-late its virtues,
there is no doubt that at least this group believed the project to he a
success because of process, not through any exelusivie virtues of the IEMP
itself.

The participants also believed that the issues sslected for study or
action in Phase 11 deserved attention, and that the ovocess of arriving
at those choices enabled a much greater cpportunity for intergovermmental
exchange of information and coordinated action on envirormental problems
than had previausly existed. The interactions occurring through the
management and technical committees, for example, made it possible for



- 30 -

state, county, and city officials to agree on a course of action to
lessen the risks of lead by banning it in solders used in construction
throughout the Baltimore area. ,

Less definite was whether the IEMP itself was the reason for the
success or merely a convenient mechanism for intergovernmental cooperation.
Local officials were skeptical apout the risk assessment process and were
not eager to use it as a dominant tool in selecting Phase II issues. In
fact, the IEMP approach played only a support role in clarifying camparative
risks, not for identifying the hazards of greatest concern. One participant
said, in effect, that the project had produced no surprises, that local
environmental agencies knew more about Baltimore's problems than EPA
headquarters could hope to identify. Nevertheless, when asked whether
any other EPA program might have had ecual effect if control had been
released to local officials, he stated no. The consensus of local opinion
is that the discipline of attempting to adopt a multi-media perspective
was useful, even though most problems turned out to be dominantly in one
media; the risk analysis framework was an interesting and potentially
valuable concept; and the multiple-criteria decision approach was appropriate
for Baltimore's needs.

Another virtue of the IEMP process for local participants was the
cpportunity to benefit, scientifically and financially, fram other EPA
programs., Baltimore's envirommental agencies were able to use the TEMP
experience to work with EPA's Office of Research and Development in its
decision to conduct a Total Exposure Assessment Methodology (TEAM) study in
their region. This work will consider human exposure to toxic substances
through several routes, including indoor air. Baltimore will thus gain a
more sophisticated profile of the distribution of exiosures from varicus
sources in its erviromment, with Federal support. ‘itner EPA offices will
also contribute efforts to help Baltimore characterize its envirenmental
problems,

Particularly important fram these participants' vantage point was
the ability of the local governments to control how the results of the
IEMP were to be cammunicated to the public. They believed that other IEMP
studies had erred in presenting body counts of predicted numbers of cancer
deaths, even with many qualifying phrases (although they did emphasize the
lmportance of careful qualification of any results), Because the Subcermmittee
has not seen the Phase I Baltimore project report, it is not yet clear how
the results will, in fact, be presented, but it seams likely that it will
not state many purely quantitative results capable of easy misinterpretation.

One final observation should be mentioned. The varticipants seemed
to think that little truly scientific work had cccur-=d in Phase I, even
though EPA and its contractors had undertaken severa! data collection and
processing efforts on behalf of the Baltimore project leadership. Scme
of the analyses scemed to have had the effect of confiming preconceptions
about the most important envirormental issues in Bal®imore, rather than
identifying new issues or discounting the preconceptions, The participants
seemed confident that more influence fram scientific analyses would be
expressed in Phase II,
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E. Subcommittee Evaluation of the Baltimore IEMP Study
1) Scnpé of the Project

The Baltimore IEMP study exceeds in scope other geographic projects
by including indoor air pollution as a candidate issue and several issues
not exclusively concermned with human health, Both of these expansions
are well within the spirit and capability of the IEMP concept and are
valuable additions. The Baltimore project, like other IEMP studies,
avoids occupational hazards and the risks of sudden environmental events
such as an upset at a chemical plant. While same would argue that such
considerations are logically part of an overall strategy for envirormental
management.,, they are c¢learly at the fringes of the area of potential
study topics.

In general, the Baltimore project meets or exceeds the requirements
for an integrated management study. Viewed from one perspective the process
for identifying issues used in Baltimore was less systamatic than desirable
from the IEMP perspective and could have missed, or assigned improper
priorities to, important issues. Relying as it did on naminations from
Technical Advisory Cammittee members and on selection procedures that
were influenced by personal evaluations, the Baltimore project could have
emphasized visible or scientifically interesting issues over ones with
yreater local ibmportance. On the other hand, by relying upon individuals
with considerable expertise and experience with local problems this process
may have minimized the expenditure of time and other resources on peripheral
problems. Both local committees are convinced that the process was better
at selecting the truly important issues precisely because it included
expert judgment rather than relying on a narrower ri:ik assessment concept
for priority setting.

2) Project Design

Without a final Phase I report, the Subcamittse cannot fully evaluate
the quality of the Baltimore project design. Its intormation originates
fran EPA's Program Evaluation Division report and other documents made
available by the ITMP staff, and from the meeting with representatives
of the two local committees. As can be iaferred from statements elsewhere
in this section, the Subcommittee is not fully comfortable with the apparently
high degree of reliance on informed opinion in the process of selecting
high priority issues, Furthermore, although the analyses of specific
classes of issues appears to be logical, the Subcammittee has no docu-
mentation to confirm this impression. Finally, the subcommittee believes
that a clear analysis may have been obscured by the tendency to make
maltiple classifications of issues into incommensurable and overlapping
classes. For example, the three Technical Advisory Committee subcommittees
werg concerned with human health (an environmental hazard endpoint),
ground water (an environmental medium), and ecological impact (another
environmental endpoint). It is not clear from the material presented how
the classification by risk and uncertainty was used in selecting issues and
whether that use was logical. Presumably, issues of high risk and low
uncertainty are candidates for risk management actions, while issues of
high or moderate risk and high uncertainty are candidates for further
study.,
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Offsetting the above apparent or real shortcomings in the project
design is the obvicus advantage of utilizing local personnel and their
familiarity with Baltimore's envirommental problems. Most observers in
EPA, as well as in Baltimore, now appear to believe that the gqualitative
inputs fram local envirommental professionals arrived at a better final
list of issues for Phase II than would have been possible by applying the
method for risk assessment of human health hazards used in Philadelphia
and the Santa Clara Valley. Perhaps the balance between these strengths
and weaknesses will become more apparent once the Phase T report is
released. '

3) Degree of Integration

The discussion of multi-media integration within the Baltimore IEMP
study reveals some difficulties. The mediumrspecific regqulatory demands
placed upon the states increases the difficulty of allocating resources
to examine multi-media issues on a continuing basis. The degree to which
the IEMF can institutionalize multi-media analysis requires more thought,
since it is not readily apparent in those projects reviewed by the Subcom—
mittee. It should also he recognized that it is EPA's plan to turn the
process over to the state, and it is not clear that an integrated enwiron—
mantal planning process currently exists.

4) Project Execution and Achievements

The Baltimore IEMP is not close to completion and, therefore, it is
impossible for the Subcommittee to assess the final results. Some obser-
vations are warranted, however, to provide some pers.ective on the potential
for success.

The TEMP approach led to the generation of mamy daseful hypotheses
about health and envirconmental problems in the Baltiaore area. Although
anecdotal documentation exists on inter-media transters of pollution,
neither the prevalence nor the magnitude of such events had been previously
investigated and documented. The IEMP approach in Raltimore is logical
in that it seeks to identify envirormental problems in all media simaltan—
equsly, to prioritize them, and to construct an optisal approach for the
mitigation of these problems. It does this by evaluating the potential
exposures and resulting risks to humans arising from all media.

The evaluation of potential exposures is largely based upon the data
which are readily accessible in large data banks. A weakness in these
data is that they were often collected for purposes —ther than exposure
estimation. In the early phase of the project in 19343, while it was
still fully under the control of the EPA/IEMP, there was a modest sampling
program designed to ldentify selected volatile organic compounds in air,
In spite of this effort, the previous evaluation cammittee still believed
that the data base was relatively sparse, considering the broad ramge of
lntemedia issues which needed to be dealt with, ann recommended that the
data base and the guidelines for their use should be improved.
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The fact that most management decisions are being delayed until
after the campletion of Phase II is a positive sign, and this caution
should increase the likelihood of succeeding in many areas. The approaches
used to address the six priority issues have different, but identifiable,
endpoints’ that can be used to make management decisions. Each issue and
approach are briefly stated below: -

o Indoor air pollution——campletion of a TEAM study by EPA's Office of
Research and Development and the IEMP.

o Ambient air toxics-—identification of sources and development of a
regulatory program.

o Underground storage tanks——development of engineering solutions to
leakage problems.

o Lead--abatenent strategies for paintingg, and lead pipe replacement.

¢ BRaltimore harbor——development of a practical design to study the
harbor with eventual state funding of a study.

o Trihalomethanes--using national approaches to solving the problem.
5) Strengths and Weaknesses

How does the Baltimore IEMP study campare with the profile of strengths
and deficisncies that the Subcommittee sees in the IEMP program as a
whole? 1t may be too early to answer this question, in that no final
report from Phase I is yet available. The remarks :low must necessarily
reflect preliminary observations on the direction orf the project,

In many ways, the Baltimore project portrays al wst the exact opposite
profile seen in most IEMP projects, Tt is much more traditional in that
it uses consensus building to identify the major issues rather than
apply a consistent yet incamplete risk—driven assessment. Consequently,
it has the virtues and flaws of that approach. These include:

o Taking into consideration a wide variety of «dditudinal and
impressionistic as well as scientific factors. Human perceptions of risk
are considered to be important and not necessarily just a misreading of
"true" risks.

o Processing infommation of many kinds that cannot easily be
placed in a quantitative framework.

o Viewing local interests as a positive influence on decision
making, not as an impediment to clear qguantitative thinking, and taking
advantage of the political process rather than aveoiding it.

o Seaming, at least through Phase I, to aveoid r=lying on risk
assessment methods that are easily challenged as unreliable and uncertain.
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o Including environmental problems that have few, if any, human
health hazards, yet may be important for non-human organisms or for the
physical enviroment.

o Featuring a peer review process designed to identify scientifie
weaknesses. :

0 Suffering from lack of scientific demonstration that the issues
selected for future work are, in any absolute sense, the rost important
ones. It is aot clear that these ilssues would rank at the top of
Baltimore's environmental problems if ranked on health risk, either
collective or individual.

¢ The decision making process may be more vulnerable to influence
by a strong individual or agency that may have a different agenda than
that which is in the best envirormental iaterests of the whole camminity.
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X. THE SANTA CLARA VALLEY STUDY*
A. Overview of the Project

The TEMP, as demonstrated through the Santa Clara Valley study,
represents an effort to create an innovative process of integrated
enviromental management and education. The task of Phase I of the study
was to identify and compare potential human health risks attributable to
various pollutants, sources, and exposure pathways. The results of Phase
I are to assist Federal, state and local goverrmental officials, as well
as fims and individuals, in setting research and regulatory priorities.
Phase I was also designed to identify pollutants, sources, and exposure
pathways for which limited data exist.

An important goal of the study, as viewed Ly the IEMP staff, has
been to integrate scientific information and public policy making and to
improve public comprehension of acceptable risk. The study, according to
the IEMP staff, would be considered successful if it created a “legacy of
an environmental management process." According to the involved parties,
however, the structure of the integrated enviromental management process
in the Santa Clara Valley is still very fragile.

The IEMP has helped to reduce public conflict between the different
organizations and increase understanding of the capabilities and limitations
of each organization. Thus, the IEMP has contributed to improved com—
munication among members of the community organizations and encouraged
them to share information and rescurces. The IEMP also encouraged a
public realization that there is a community responsibility regarding the
roxic waste problem.

B, General Review Comments

The methodological aspects of the Santa Clara Valley study are
relatively simple ard approximate; this is commensurate with the objectives
of a screening study. The study uses numercus simplifying assumptions,
most of which overestimate the risks. Under this approach, most potential
problems (with the exceptions noted in Section 3) could be identified, It
is also possible that many less seriocus problems could be identified in
the preliminary contaminant screening process,

The Subcommittee's greatest concern with the study occurs at the
point when it goes beyond the screening efforts of Phase I. For the most
part, Phase I identifies problems determined hy uppe: bound analyses that
are subject to considerable uncertainty. The uncertainties occur principally
in the areas of exposure and toxicity (potency). It is important that
these two factors should be neither underestimated nor grossly overestimated
prior to analyzing risk management options. Therefore, the uncertainties
assoclated with exposure and toxicity estimates should be clearly identified
and, to the extent possible, quantified as soon as possible in the course
of the Phase IT work.

*  Subcammittee members contributing to this section of the report

included Dr, Cohen, Dr. North and Dr. Wyzga.
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Making apprcpriate risk management decisions and settirxy research
priorities (as in Phase II) can only be accawplished with foresight of
the type and magnitude of uncertainties involved in the risk assessment
process. These efforts require more sophisticated tools than those
employed in-the Phase I study.

Local authorities appear to take the study results regarding health
risks literally. For example, the screening results of Phase T were
misinterpreted by several members of the Public Advisory and . Intergovern—
mental Coordinating Committees, These persons implied that potential
effects (presumably upper bounds) were best estimates, Therefore, more
care is needed in presenting as well as in deriving results.

C. Sources and Contaminant Selection

One of the important objectives of the project was "to evaluate
and campare the health risks...fram toxic pollutants in the enviromment."
Given this objective, the consideration of sources may be too limited
because the pollutants conmsidered, and their sources, are largely based
upon incomplete cata bases from a single medium. A truly integrated study
needs to go further and ensure that all relevant pollutants are considered.
The study made a reasonable effort in its initial compilation of chemicals;
same, however, were dropped from further consideration due to lack of
existing monitoring data. Further monitoring efforts may be advisable
in, or prior to, Phase Il to ascertain whether these chemicals are present.
Consideration might also be given, in or prior to Phase II, to the trans-
formation products of same of the chemicals initially identified,

One way of testing the comprehensiveness of so.rces is to examine
exposures predicted from source levels and to cawar: these with monitored
concentration levels, Discrepancies could indicate xor source inventory
or less than adequate modeling. The discrepancy not=d for benzene, for
example, may be a clue that source estimates for organics emitted to the
air are low. The study also assumed that chlorinated hydrocarbons do not
degrade, despite strong evidence that 1,1,-DCE and viayl chloride were
detected where no likely sources were identified. The rationale for and
implications of this assumption should be clarified, This suggests that
canparisons of exposure monitoring and modeling should be undertaken in,
or prior, to Phase TI. Finally, source-receptor modeling is a viable
procedure that should be been taken to assess the sigaificance of varicus
sources in relation to Phase TI.

D. Contaminant Transport
1} Ground water

The Phase I analysis assumes that the major clay confining layer is
impermeable and that contaminants can move past this layer through conduit
wells. This assumption relies on: 1) limited monitoring data indicating
that contaminants have not yet reached the lower aguifer through the clay
layer, and 2) on judgments of individuals consulted by the project managers.
Hence, the study suggests that ground water contamination is limited to
the upper aquifer. The study does state, however, that cracks or fissures
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in the confining layer separating the upper and lower aquifer can lead to
a significant exchange of pollutants between the two zones.' Yet, an
analysis that considers possible contaminant migration through cracks and
fissures in’the clay layer was not considered in Phase I. Consequently,
quantitative estimates of the time scale for future contamination of the
lower agquifer have not been provided. The above deficiency has been
recognized in the Phase I report and a recammendation has been made to
reexamine the effectiveness of the clay layer in protecting the lower
aquifer (Phase I study, chapter 4, page 92).

The Phase I analysis assumes that the dispersion coefficient in the
Santa Clara Valley is similar to agquifers elsewhere, Furthermore,
retardation factors for the Palo Alto Baylands have been applied to all
the hydrologic zones except the southeast recharge zone, Uncertainties
in model prediction associated with the above assumptions, and their
effect on the risk analysis, have not been clearly addressed. There is g
need to provide better documentation of the varicus scientific assumptions
and models utilized in reaching the conclusions regarding the degree of
ground water contamination.

Ground water contaminant transport models employed by the IEMP are
generic rather than site-specitic. Since ground water contamination
problems are site-specific and require detailed hydrological character—
ization in order that contaminant migration be assessed, it is unlikely
that yeneric modeling can lead to more than a very crude assessment of
the level of current or future ground water contamination.

The analysis of future risks fram ground water :ontamination is the
most. uncertain part of the Phase I analysis. In facs, it is unclear
whether future contamination resulting from continuiyy contaminant plume
migration is likely to be higher or lower than the ¢.rrent estimates.
Thus, conclusions to date may be incorrect.

2} Air Contaminants

The characterization of metals and organic particulates was based on
rough estimates of emissions fram a partial acecounting of a variety of
plausible sources. The area sources were scaled to the Santa Clara
Valley based on information available in the naticnal literature, while
point sources were estimated based on preliminary source testing., The
estimates of ambient concentrations for particulate ~rganics and metals
have not been confimed by modeling of the emission »stimates, Moreover,
detailed source estimates specific to the region have not been carried
out. Some of the above deficiencies are being addressed by Phase II of
the Study .

In the analysis of organic particulates, the study assumes that
data on Benzo(a)Pyrene concentrations fram other cities can be applied
to the Santa Clara Valley. Although it may be logical to scale emission
cates based on data for other regions, the assumption of equivalent
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concentration levels may be a gross oversimplification., The concentration
of B{a)P in the atmosphere greatly depends on the rate of atmospheric dry
deposition in the region as well as the effect of rain scavenging during
rainy periods. It would have been more appropriate to estimate the
concentrations of organic particulates based on multi-media transport
models driven by estimates of sources in the area. The second assumption
employed was that the ratios of total suspended particulates to polyarcmatic
hydrocarbons from other cities can be applied to the Santa Clara Valley.
Both of the above assumtions have not been substantiated, and the degree
of uncertainty is unclear. The uncertainty in the PAH estimates is at
least two orders of magnitude and, for B(a)P, presumably even greater. In
order to clarify the quantitative risk estimates, the uncertainty in the
estimates of B(a)P exposure and toxicity should be discussed.

Future monitoring of organic particulatas should include the deter-
minaticon of particle size distribution, and the size distribution of the
relevant organics within the aerosol phase. Such infomation is necessary
in order to assess the rate of droy and wet deposition of particulate
organics.

E. Exposure and Health Risks

Estimation of chronic health risks for many toxics derive froam total
exposure and, thus, the consideration of incremental exposures could be
misleading. This is less of an iszue for carcinogens where most comronly
used dose-response curves are linear at levels where exposire occurs;
hence, incremental risk is relatively independent of the baseline exposure,
This is not the case, however, for systemic toxicants where the estimated
exXposure may be less than an assumed threshold leve: at which effects
occur. When the estimated exposures are added to e«<oosures from all
sources (such as indoor, occupational, or other sours s not considered in
the study), the total exposure may exceed the thres:»ld. This is of
particular concern given several estimated concentrations that are near
the reference dose (RED). See Tables 3-26, 3-28, 4-13, 4-29, and 5-15 in
the study. One way to address the above problem is to determine if
significant indoor or occupational sources are present for those toxics
where enviromental levels may be below (by an appropriately chosen
factor) the RfD level where a concern for adverse health effects can exist.

The health risk assessments originate largely from the EPA Cancer
Assessment Group's plausible upper bound potency estimates, combined with
exposure levels estimated from models where monitoring data are not
available. The methodology for health risk assessme it described in
Chapter 2 of the study follows standard EPA practice for the most part.
Chapter 2 presents a good non-technical introduction to this methodology.
In this chapter and elsewhere, the study could be graatly strengthened as a
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scientific document by including pertinent technical references, For
example, references should be included for the CAG methodology and the
EPA health assesament documents (or similar sources) for all the potency
and reference dose numbers used in the revised Phase T report.

The limited assessment of non-cancer health effects appears to
be based only on the reference dose. It also appears that pressure from
some of the local participants led the authors to include the discussion
of non-cancer health methodology in Appendix B of the study. This appendix
is incomplete. It is unclear how potency estimates are developed fram
the data, and table B-l and subsequent graphs cite unreferenced mumerical
information.

Given that the assessment of health risks addresses mostly carcinogens,
the use of average rather than peak exposure levels is appropriate, For
nor-carcinogens, however, the question of the acceptable method to measure
dose over time can become very imgortant. The above approximate approach
may be adequate (in a Phase I analysis) considering that the objective of
the study is to icentify substances and exposure routes for further
scrutiny (in Phase II) rather than carry out detailed analyses to estimate
the incidence of health effects.

Aside fram the above concerns with the methodology, the Subcommittee
has concerns with the discussion of the estimated health risks associated
with exposure to treated drinking water. The study concludes that
"Trihalomethanes (THM) appear to account for a substantial portion of
the total health risks fram surface water souces of drinking water."
Moreover, "different disinfection technologies exist that result in
different THM levels; thus, THM exposure is potentisally controllable to a
significant extent, Based on data from the SCV Water Department, we
estimate that chloroamination reduces THM levels, an: thus risks, by
about 1/3 fram THM levels generated by chlorination :lone.” The above
conclusion is based upon an oversimplification of the water treatment
issue because it ignores the efficacy and other potential impacts of the
treatment alternatives. The National Research Council addressed the
health effects of disinfectants and their by-products (Drinking Water and
Health, Volume 7}, and it appears that these issues ..ce more complex than
perceived by the study's evaluation.

Finally, the Subcammittee notes that exposures fram indoor air, both
residential or occupational, were not addressed in Phase I. Also, the study
dig not consider exposures due to episodic releases of air contaminants.
Exposures through dietary intake, dermal contact, and soil ingestion
(primarily by infants) were not addressed in Phase I, nor is there an
indication that they will be considered in Phase II. as a result, the
health risks due to exposure to PAHs, lead and other metals via dietary
intake and soil ingestion will remain unresolved unless considered in
Phase II of the study.
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F. Scientific Uncertainty

Many questions arise regarding uncertainty in the risk analysis.
How do the uncertainties in the source and emission data or estimates,
transport modeling, exposure and dose-response curves and extrapolation
procedures propagate in the analysis of the health risks? Where uncer—
tainties exist, they should be, to the extent possible, cquantified and
carried through the variocus analyses, and stated clearly in the report.
This significant part of the analysis was not addressed as fully as
desirable in the Phase I study. The effect of scientific uncertainties
on priority-setting in Phase IT was not considered, and this point should
be revisited.

G, Commnication of Scientific Information, and Public Perception
of the Santa Clara Valley Study

The role of both the Intergovermmental Coordination Committee (ICC)
and the Public Advisory Committee (PAC) was to provide the IEMP staff
with feedback regarding local cawmnity concerns, and suggestions and
critigues regarding the direction and progress of the study. The ICC and
PAC also provided the forum that facilitated cammmnication and, hence,
integration of community involvment. Through the participation of the
ICC and PAC, the IEMP staff succeeded in mobilizing the cammnity to
participate in the various stages of risk analyses and risk management.
The IEMP staff appear to conceive of their role in this study as primarily
that of process facilitators. This is a considerabl: departure from the role
assumed by the IEMP staff in the early stages of thw Phase I Baltimore

study.

All parties perceive risk camunication to be .1 important factor in
the project. Some community participants interviewed by the Subcammittee
argued that same of the underlying assumptions regarding the air and
ground water contaminant transport models and their consequences were not
clarified to the full satisfaction of the advisory committees. In general,
however, members of the PAC and ICC have expressed enthusiasm and support
for the continuation of the IEMP work in Santa Clara even in the light of
an initially imperfect process. '

A point of great concern to the Subcommittee is that it appears that
the only independent scientific criticque during the .rogress of Phase T
of the study was provided by the ICC and PAC. Many -wmbers relied upon
for peer review were not trained in the requisite scientific disciplines
Lo conduct a thorough review. while it is encouraging that the PAC and
ICC were concerned with various scientific assumptions of Phase I, it
does not appear that they had much impact on the scientific approach taken.
For example, suggestions made by the PAC that were not followed by the
IEMP include: 1) requests for clarification of uncerrainties associated
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with risk numbers; 2) inclusion of indoor exposure assesament; 3) addition
of scme key pesticides to the chemicals evaluated by the IEMP; and 4) the
request for guantifying the uncertainty associated with the assumptions
made in the ground water contaminant transport models. Although the
participation of the ICC and PAC conmittees helped to build in a system

of checks and balances, they were not capable of providing a rigorous and
impartial scientific review that would be recognized as such by the
scientific community. '

H. Syncpsis of Major Subcammittee Comments

The task of the IEMP, as perceived by the public, is to identify
risks to publi¢ health posed by exposure to toxic contaminants, to compare
the risks from such exposures in order to prioritize research and management
strategies, and to develop alternative approaches that can be used by
local government to manage such risks effectively. Several expressions
of this public perception (e.g., as indicated in the Bay Area Monitor
Newsletter published by the lLeague of Women Voters of the Bay Area, and
as indicated by members of the PAC Committee) note that the IEMP applies
the best available scientific knowledge and management skills to campre—
hensive, enviromentally relatec public health issues. Consequently,
despite the fact that risk numbers are highly approximate, they have been
quoted as abscolute numbers.

The Santa Clara Valley camunity depends on the IEMP to provide
accurate risk analysis. Without the IEMP involvment as the organizing
body, it is unclear whether the members of the vario:s state and local
organizations are likely to comwnit resources for a long-term endeavor.

Phase 1 of the study could have benefitec from a more thorough
process of scientific review during the design and i'plementation phases
of the study. The Subcamittee understands that the IEMP sought to
enhance local acceptance of the study by using local expertise but, in
the future, it may be advisable to also achieve a better balance between
experts with greater scientific stature for the issues under review and
local knowledge. These deficiencies are exemplified by the desire expressed
by some members of the advisory committees for having an IEMP team camposed
of a greater number of scientists as opposed to policy analysts.

The IEMP needs to improve its Phase 1 screening procedure.
The identification of problems and detailed analyses in Phase IT will
require a great deal of specific expertise and sophisticated methods beyond
those employed in Phase I. The Subcommittee also urges the IEMP to
better formulate and document the general IEMP assumptions and approach
SO that it might serve as a framework for other regions of the country.
Finally, the Subcammittee recognizes the advances achieved by the IEMP in
camminicating risk to the pecple of the Santa Clara Valley,
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XI. DENVER IEMP FROJECT

Although not initially a part of the review, the Subcommittee
believes it is appropriate to include comments on the design of the Denver
IEMP project. Mich of the information presented fram other studies is
now several years old, and the IEMP process has undergone significant
changes in approach, methods and personnel. The Subcammittee's caments
on the Denver study focus only on the overall study design and process
described through a briefing since the study was in the early stages of
implementation when presented to the Subcammittee.

Denver is not, in the true sense, a multi-media study. It is not
designed to track the transport of pollutants., Rather, it is designed to
identify and evaluate the major enwirommental problems in the Denver area
from various media, with a clear emphasis on air toxies. The specific
scientific objectives of this study remain vague, however. The non-
scientific objectives of the project have been clearly articulated and to
& far greater extent than in past studies. Managers of the Denver study
are receiving direct input from other units of EPA. Hopefully, this
broader participation of Agency scientists will not only improve the
technical quality of the study, but will increase the resources available
for the project and improve the utility and long—term impact of the
findings.

Through cocperation with ORD, the Denver project staff currently plan
to conduct extensive environmental monitorirng. This will decrease the
need to rely upon historical data files and will provide a mechanism for
validating transport and exposure models, an element lacking in previous
studies. In addition, the staff plan to use models that have undergone
Agency review by ORD or outside scientific groups. This will include the
use of the Agency's published guidelines in conducting health risk
assessments.

Realizing that the value of the study's results may depend upon local
camminity acceptance, project planning will include extensive state and
local involvment. The importance of effective camminication of results
is also considered, and will be facilitated by an evaluation of local
perception of risks as well as a risk education prox;sam.
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2 1B UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
3 WASHINGTON, D.C. 20460

OFFICE OF -
POLICY, PLANNING AND EVALUATION

Dr. Ronald Wyzga

Chair, Integrated Environmental
Management Subcommittee, SAB

Electric Power Research Institute

3412 Hillview Avenue

Post Office Box 1041

Palo Alto, California 54503

Dear Dr. Wyzga:

This letter responds to the following request in your
letter to me of October 3, 1986:

"(please) outline:
a). the current objectives of IEMP,
b) the current organization,

c) the current modus operandi of the program
including desc¢riptions of interaction with local
committees and other groups within EPA,

d) the major achievements to date of the program,
and

e) the criteria by which you feel IEMP should be
evaluated."” )

The panel has frequently expressed concern about
the changing nature of IEMP objectives and organization --
‘'your reguest i3 evidence of that concern. While the panel
is certainly accurate in its perception of change, ro IEMP
this has seemed like a reasonably natural evolution of what
was originally a pilot program over the course of the
last five years.

I believe it is difficult to understand fully current

. IEMP objectives.and organization without having a sense of
the history of the program. On the other hand, I want to
answer forthrightly your request for .information., Hence,

‘but you can skip directly to page for response to the
Questions you raise.



a. History

If IEMP were a family, its story would be told in terms
of three generations of progress: the Report of the firse
year, then the ensuing lengthy hibernation (1981-1982);
the beginning of the first studies in January, 1983 tq the
Office of Policy Analysis reorganization in April, 1985; and
from then to now.

1. First Generation: 1981-19§82

IEMP began as nothing more than an idea that there
ought to be a better way to integrate EPA's regulatory and
seientific procedures, particularly as those were changing
Lo meet the new challenge in the late 1970's of toxics
pallution.

There have been integration programs at EPA since its _
formation in 1970. They were designed around varving initiatives
which promised better coordination among Agency program offices,
especially the air, water, and hazardous waste programs, -
IEMP began similarly, as sponsor of several task forces asked
to recommend improved methods for coordination of chemical -
specific regulations and to increasa scientific consistency.

But IEMP staff became impatient, rather quickly, with
integration goals of coordination and consistency. Past
efforts with this premise had all failed because they seemed

‘to ignore a fundamental organizational imperative: the first

loyalty of am environmental program is to its statutory
requirements. A program office decisionmaker, when confronted
with a request to compromise current procedures for the sake
of an amorphous larger purpose ("Agencywide consistency™),
could almost always argue that current practices reflected

the intent of his program's legislation. Past integration
programs became, in sum, a lot of talk (the Office of Program
Integration, under TSCA at IEMP's inception, had a staff of

,40 and a $4 million budget) and little action.

50 the first IEMP task was to redefine "integration."
We reemphasized the central purpose of the Agency as the
reduction of risk to human health and the environment from
poellution. We proposed using quantitative risk analysis as
the logical common denominator for establishing risk reduction
priorities among EPA's air, water, and hazardous waste

-Programs, for tracking umintended pellution transfers resulting

from regqulation, and for measuring environmental protection
progress. We suggested using cost-effectiveness techniques
to help szlect pollution ssntral tachinolagies. And inherent
in these redefinitions was the notion that more efficient



-3 -

integration of environmental functions required more centrali-
zation of decisionmaking.

In practice, the Administrator's Office of EPA has always
been weak, though it was not originally intended to be.
The Ash Commission, whose recommendations structured
the new Agency, recognized the potential devisiveness and
inefficiencies of an Agency thrown together around eight major
statutes with no common charter., The Commission contemplated
a reorganization of EPA, soon after its formation, along
functional lines. Administracor Ruckelshaus, however,
during his first tenure, was stymied in his attempt to
implement that recommendation by the many sub=¢ommittees
of Congress intent on maintaining their jurisdictional
authority.

IEMP's early notions, then, reguired an administrative
strengthening of the Agency. Integration by establishing
¢ross-media regulatory priorities and leading to more efficient
risk reduction assumed the Administrator as sole client of
better management practices, IEMP's job, then, was to provide
tools the Administrator could use for this more hands-on -
Agency management.

At the end of the summer, 1981, IEMP wrote and submitted
to the Administrator a Report proposing substantive and
management recommendations to enhance toxics (IEMP's mandate
wasg not broadened beyond toxics until 1983) integration. I
am including a copy of that Report with this letter and ask
that you take a few minutes to skim its findings. In several
ways, it represents a halecyonic moment in the history of
EPA's attempts to integrate its funetions. The Report
was far-reaching. Much more important, however, the Report
represented the consensus of a review committee consisting of
the ten managers of EPA's major programs. It was an unusual
moment, in other words, during which significant change was
promised with bread civil service support.

Alas, the new Administration saw it as their historical
‘moment, not our's. They suspected IEMP to he just another
attempt by bureaucrats to launch a new program; their plan
was to get rid of programs, The Report was shelved, and
IEMF was -essentially disbanded for a year.
-

2. Second Generation: 1983 to April, 198%

Toward the end of 1982, IEMP was partially resurrected.
While the program was given only part of the rescurces and
nune of the authority requested in the 1981 Report, IEMP
was asked to begin industry and geographic studies.



2. Industry 5Studies

. It is hard, now, not to grimace at some of our
original naivete, but here, anyway, is the short story of
Industry Studies,

In 1981, it seemed to be the case that most environmental
regqulation was of point sources in large, and largely aging,
manufacturing industry sub-sectors. In searching for a3 way
to demonstrate the practical management value of quanti-
tative tools applied cross-media, a legical target was these
industry sec¢tors.

The objective of these studies was, specifically, to
provide the Administrator with a ranking of the polluticn
control technology options that maximized risk reduction
while taking into account risk transferred by that technology,
and optimizing for cost-effectiveness. The idea was thate
that the Administrator could compare this priority list with
the current regulatory activity affecting the industry being
studied, jettiscn program initiatives not on IEMP's priority .
list, and initiate program work on those initiatives that were
high on the priority list. Assuming that the main business
of EPA was regulation of these industries, achieving this
objective would, by our definitions, assure significant
Agency inteqgration.

You have been briefed in some detail about how IEMP
went about these industry studies, In Ehort, we constructed
large computer models designed to produce cost=-effective
technology options consonant with study cobiectives. With
iron/steel, our first real application of the industry method,
IEMP followed through with recommendations to the Administrator,
including an analysis of the incongruity between priorities
from the IEMP madel and regqulatory work for iron/steel then
underway in the air and water programs. The Administrator
told IEMP to work out its differences with the affected
programs.

IEMP initiated four other industry studiss, much in
the same vein. But by the Spring of 1983, it had become c¢lear
that these industry studies were serving no great purpose;
they were becoming particularly unsupportable given their
great thirst for contract resources.

In sum, the industries approach to integrated environmental
management did not turn out to be very successful -- for the
following reasons:

First, uncertainties, or lack of consensus regqarding the
credibility of quantitative information possessed by the Agency,
was even more overwhelming than IEMP expected. IEMP always
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argued that some information was better than decisionmaking
based on almost no information at all., But in fact, EPA's

data bases were so thoroughly Suspect that cross-media analvyses
carried out through huge modeling pProjects were seen to more
likely compound error and assumptions to the point of use-
lassness.

Second, data was teo limited in many instances, further
undermining the credihility and robustness of the industry
models. Almost nothing was known, for instance, aboyt the
human health risks associated with complex mixtures in
waste dumps. We could not convincingly represent non-¢ancar
health effects, nor were there methods for quantitatively
assessing ecological impacts. Huge as these models became,
in other words, they were never enough to mirror what others
suspected were possible effects of pollutien. How could
their outputs, then, be real Agency priorities?

Third, and perhaps most unnerving, was the realization by
1985 that only a rather small fraction of EPA regulation
was addressing the old industry sub-sectors. For a variety
of reasons, regulatory attention had bequn shifting rather
dramatically to hazardous waste, pesticides, and other issues
not easily amenable to industry modeling.

Fourth, the business end of the industries approach,
re-orienting requlatory werk in the programs, relied too
much on the Administrator. It required an impractically large
amount of an Administrator's time to understand and continually
enforce TEMP recommendations. This shortzoming would have
been addressed if suggestions in the 1981 Report had been
implemented,

From about mid-1984 onward, then, the Industries Branch
increasingly shifted attention to policy studies which involved
cross-media analysis -~ sludge, and pesticides, for instance.
These studies employ many of the techniques of the industry
analyses: use of guantitative risk analysis to define problems
‘across media and to track pollution transferred by potential
control options, and cost-effectiveness. And the objective
of the sludge study, for instance, was to develop a list of
cost-effective pollution control options which EPA's water
program would then implement through sludze requlation., IEMP's
sludge work, now finished, is being reviewed by another SAB
panel, but included as appendix to this letter is a recent
‘memo from IEMP to the Administrator which conveys findings
of this IEMP work.

b. Geograpihic Studies

The original grand vision of lEMP assumed successful
integration of federal operations during the first 3-4 vears,



then a shift of emphasis to regional, state, and local integratiop
We anticipated that environmental protection would increasingly )
be carried out through non-federal authorities from the late
1980"'s .onward. We assumed this becayse it seemed the most
efficient approach: while gross, ubiguitous pollution

problems might best be handled through federal regulatinn,
environmental problems unique to local areas and driven by
particular local exposure situations (Houston ship channel,

Los Angeles smog, New Jersey waste sites) should obviously

(it seemed) be resolved through special pollution control
strategies tailored locally for that purpose.

Independent, then, of IEMP's difficulties implementing
the federal or industries integration recommendations, we did
expect to shift attention over time to local integration
studies.

The initial challenge of the geographic approach was to.
translate general concepts -=- use of quantitative risk assesg-
ment applied across media to establish priorities, minimjiza=-
tion of pollution transfer, use of cost-effectiveness to
help select polluticn control technologies -- into a workable,-
practical environmental planning and management process at
the local level. OQur work first in Philadelphia, then Baltimore,
Santa Clara, and now Denver is mostly, as you know, a story
of trial-and-error leading toward a functional process model
for local integrated environmental management.

Wihile it is not necessary to retrace these projects on
‘which the panel has already received lengthy presentations,
it may make sense to summarize several cf the major lessons
learned from past studies that helped lead IEMP to its current
madel or objectives for geographic projects.

1) In Philadelphia, we began with a very com-
prehensive process for selection of problem chemicals. The
project compiled a list of about 450 potantial chemicals,
then attempted to generate a data base consisting of all
.available information of those chemicals. The plan was to
assess the risk for all those chemicals a2s a first step in
setting prigorities for further study.

This kind of comprehensive pollutant selection, or
winnowing process became far too expensive and time-consuming
given IEMP project limits. Since Philadelphia, we have
relied far more heavily on the expert judgment of local,
regional, and federal officials involved in the project for
initial definition and selection of problems. This means, in
particular, that the actual scope of geographic projects is
“ultimately based on the judgment of IEMP staff, advised by
local experts and reviewed by local technical committees. It
2lso underlines the point that IEMP projects are in no sense
comprehensive. Instead, they are limited studies whose scope



ls guided by the following general criteria:

? what seem to expert officials to be the majer
environmental problems which EPA has the tocols
to further analyze (for instance, we would
select air carcinogens over a diffuse wetlands
pollution problem) and which may be passible
to control using non-federal authoritieg?

problems selected should encompass more
than cne environmental media; and

ideally, problems selected already have a

data base because IEMP can c¢ontribute risk and
cost analyses far more easily than it can
provide large resources for data acquisition.

2} IEMP zlso learned, in Philadelphia, its first
lesson about the imnortance of local participation in the study
process. (This point was driven home to you directly, and
unfortunately for us, by the statements of Philadelphia _
officials at the July panel meeting.) Llocal officials must
not only be involved at every step of the way. in IEMP projects,
they must be given some contrnl over project decisionmaking.
The question is: what is the hest balance between IEMP and
local control?

. In Baltimore, IEMP shifted strongly in the other
direction: the Baltimore technical and mznagement committees
are primarily responsible for substantive project decisions,
with IEMP staff serving as support to those committees, This
method too, however, though gquite workable in Baltimore, does
carry some disadvantages. The pace at which unfettered local .
committees analyze and decide, and the resource demands they
are inclined to make, conflict with bureaucratic imperatives
at EPA, It is very difficult to support (outside of the
Qffice of Research and Development) long, expensive projects
-which have few practical interim products.

Santa Clara seems to renresent the bhest balance. .On
one hand, the project emphasizes the broadest feasible com-
munity participation in all aspects of work —-- an often
harrowing process, but one which seems to lead to public
understanding and acceptance of project decisions. On the
. other hand, federal officials maintain operating control over
the project during the first, risk assessment stage —-
thus contributing to efficient delivery of results. The
balance of control then shifts to local committees during
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the risk management phase, which is appropriate given IEMP'g
objective of having local off}c1§ls take maximum responsibils v
for requeing pollution in their Jurisdiction.

g 3) To be candid, IEMP is not certain at this
point ahout whether and to what extent projects should employ
non-~-cancer health affeces methods in selecting pollutant
priorities. IEMP has encouraged use of this information, because
it promises fuller understanding of pellutien effects in a
local area, but limits its applicability to the inirial
screening stage of analysis. There is little scientific
support, however, for using more than the Agency's RED
(reference dose) numbers, and for making a qualitative judg-
ment about characterization of the risk for local bPopulations.
Until there is more scientific ¢redibility supporting quanti-
tative dose-response relationships for non=-cancer effecrs,
should IEMP limit itself to the qualitative approach even in
the initial sc¢reening phasa of geographic projects? ’

3. Third Generation: May, 1985 - present -

Beéfore summarizing recent organizational changes which )
affect IEMP, I should touch on anether aspect of the program
during the past several years. Thisg aspect i3 an aside
from the discussion of federal and local inteqration projects.

To the extent that your panel is interasted in knowing
what IEMP has more generally defined for itself as itsg mandate,
it is important to note that the program has or is sponsoring
many projects related to integration which are not captured
within the industry/geographic rubric. These projects have
not formed the panel's review of IEMP to date: perhaps they )
are unreviewable, at least in a technical sense. Nevertheless,
ironically, these projects may be among IEMP's more important
contributions to long=-term integrated environmental management.
Almost all of them are aimed, not at developing practical,
usable integration models, but at Strengthening the credibility
‘0of the concepts undergirding IEMP's approach to integration:
use of quantitative risk assasssment and management techniques.

Below is a list of the major projects:

a. Writing all of Ruckelshaus' major speeches during
his second tenure, through which risk assessment, risk manage=
"ment, and the importance of loeal dec¢isiconmaking were detailed
and popularized;

b. Preparation of Risk Assessment and Risk Management:
Framework for Decisicnmaking, a primer on these ¢oncepts
over 10,000 of which have been supplied in response to requests
from a variety of sources;




€. Development of new training courses on risk
assessment and risk management, which have heen given to over
1600 environmental employees, media representatives, Congres-
sional staffers, and others during the past year;

d. Staffing, for Ruckelshaus directly, the interagency
Risk Assessment Council: i}

@. Preparation of EPA's Six Month Report on Ajr
Toxics, which used inneovative work done in the Philadelphia
study on area and other non-traditional pollution sources
to help define the nature and extent of cancer incidence from
selected toxjec air pollutants in urban areas of the United
States. Results of the Study also reinforced other IEMP
assumptions, such as the importance of understanding the
cumulative risk to an individual from many pollutants and the
variapility of exposures among geographic areas; and :

£. Responsibility for directing and staffing the
Toxi¢s Integration Task Force under Al Alm, which sponsored,
among other things, the development of EPA's five risk assess-
ment guidelines,

The Office of Policy Analysis reorganization in april, 1925,
did two things: ik added hazardous waste policy analysis to
[EMP, now renamed the Requlatory Integration Division, and
it led to the imminent demise of industry and policy studies
in favor of a purely science/technical support Branch. The
only integration functions now remaining in the new
Division are geographic projects.

Other than the Kanawha project, to he discussed at
another meeting of your panel, the major recent initiative of -
IEMP has been the selection of Denver as the next geographic
project, (IEMP has also helped support and been atrongly
involved in a new program to encourage integrated environmental
management and planning at the State leval, That initiative
‘and its implications for the future are briefly described
at the end of this letter.) This history section concludes
with a discussion of the c¢riteria IEMP used == though the
Administrator made the final decision == to select the next
site for a geeographic project.

The criteria were:
2. A site not in Region III or Region IX, where

IEMP already has projects. We wanted to proselytize in
fleathen areas;
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m. a site that appeared to contain a major environ-
mental problem, so IEMP would not he wasting significant
resources on trivial issues;

c. a site that appeared to have more than one signi-
ficant problem, given the premise of inteqrated or cross-
media analysis: '

d. a site whase problems, if verified, were cantrol-
lable, particularly with maximum use of local authorities;

a, a site in which IEMP could tamke a significant,
perhaps unigque, contribution through use of its analytic
tools;

£, a site at which IEMP would have strong support
from the Regional Office and, hopefully, local officials;

g. a site at which a reasonably extensive data base
already existed for the major issues likely to be studied:
and

h. a site to which IEMP staff could travel reasonably
cheaply and easily.

The fimal four candidates =- Boston, a county in
New Jersey, Jacksonville, and Denver == were all viable. The
Administrator decided, on balance, to pick Denver, presumably
hecause of the importance of attempting to address Brown
Cloud issues and hazardous waste problems at that site.

B. Current Objectives of IEMP Geographic Projects

The general goal of IEMP is to geveloo a model for local
environmental management that (1) is intecrated, to the extant
chat it has an analytically defensible hasis {(guantitative,
if -possible) far establishing pollution risk reduction priorities
across media; (2) that takes into ac¢count ~oth cost-effectiveness
and potwntiZl for pollution rransfer in selecting pollution
control remedies; (3) that can be practically used by local
officials; and (4) that contains an implementation process
which maximizes the potential for broad public understanding
_and acceptance of manageément decisions.

Specific project objectives are:

° ro develop an initial list of potencially
significant problems, limited in number by
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the resources available to the project, for
further analysis, and based on the judgment
of the widest possible range of local and
federal technical experts;

to gather data necessary for further analysis
of these problems, limited again by project
resources;

to analyze problems on the initial list using,
to the extent nossible, gquantitarive ‘analysis

"but balancing guantitative uncertainties with

expert local judgment;

to prepare a repart, at the &onclusion of

the risk assessment phase, which summarizes
data and analyvsis regarding the nature and
extent of the risks associated with problems
on the initial list, and which assists local
decisionmakers in establishing priorities Bboth
for further study and for control actions;

to develeop a list of potential pollution
control options for priority problems not
dlready being addressed. by local officials,
and then assess the cost-effectiveness and
pollution transfer potential of those options;

to prepare a second report which again assists
local decisionmakers in selecting specific
control actions. These actions should

employ, to the maximum extent feasible,

local authorities;

to secure implementation of report
recommendations;

to develop, from the beginning of the projece,
local technical advisory and manacsment com=-
mittees. The technical committee, at least,
should be broadly representative of general
public, as well as technigal, interests:

to establish working relationships with these
committees in which all significant preject
information, analysls, and decisionmaking is
shared;

to transfer the balange of management control
of the project to the local management committee
during the second, risk management phase; and



® to provide training in risk assessment, risgk
management, and risk communication to local
officials as is necessary and appropriate,
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C. Current Organization of IEwp
Office of
Policy Analysis
_ /
Requlatory Integration Division: /
/
Directer —— | -Special Asst.
(D. Beardsley) (P. Weems)
|
I Clerical
Staff
Hazardous Geographic Technical
Waste Policy Branch - IEMP Assistance Br.
| Branch- (8. Napolitano) (T, Barry) |
. I
!
staff: 1S staff: 12 staff: 6
budget: S2M budget: $1.3M budget: SS00K
. ! {includes
Dr, Perlin) |
Geographic (IEMP) Branch:
Chief ) — Clerical
Staff

(5. Napolitano) '

Santa Clara
Project

— e — . wm— —

Budget: $350K

Some technical support is provided
in the Technical Assistance Branch.

Raltimore
Froject

e —— o T — —

Budget: $350K

l

A o e A w— m— —

Kanawha Proiect
(Region III,

Budget: $100K
!

Denver
Project
(K. Llovd)

Budget: $500K

l
|
_l
|
|
i

to the Geographic projects by staff members
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D. Current Modus Operandi of IEMP

The objectives of our interaction with lodal committees for
IEMP projects are listed above. I assume that details of thesa
interactions, and IEMP's effectiveness in structuring and managing
this process, have become clear to thase members of the panel
who were involved in the site visits to Baltimore anmd Sanpta
Clara.

IEMP does not currantly have any standing arrangements
with othar groups within EPA for review or comment purposes.
Cur usual procedure is to call upon individuals within pregram
offices for tecnnical advice or review on a particular issye
within a geographic project =- staff have had hundreds of con-
versations and meetings of this type during the past several
Years. COccasgionally, more formal advice/review processes are
established for a specific purpose, such as the recent workshop
sponsored by the Office of Research and Development on the pro-
posed air monitoring plan for the Denver project. The committea
established for the six-month air toxics study is another example
in which members from OAQPS, ORD and OPPE participated in
the study from its inception. -

IEMP has considered several times the idea of developing
a2 formalized ORD raview group for geographic projects. We
have always decided against this becavse ORD has never been able
to dedicate its cwm stientists to IEMP work., Instead, we
established the local peer review panels for Baltimore, Santa

Clara, and now, Denver.

E. Maior Achievements of IEMP

It would be convenient, if not appropriate, to be ahle
Lo take credit for much of the work done in the Agency during
the past several vyears to expand the understanding and credibility
of key concepts subporting IEMP's approach to inteqgratian:

-management uses of guantitative risk assessment, for instance.

It is certainly the case that IEMP has performed a service

in this area through its non-routine activities, and in
particular for ensuring that requlatory proposals by Agency
program offices take into acocunt the potential for mere transfer
of pollution to another media,

For specific accomplishments, I asked my staff to list

" what they see as the benefits of the local gecgraphic projects.

Rather than summarize their responses, I am including their

memos to me as an appendix to this letter. I think they convey,
direcely if not impartially, an "in the field" sensa of the
utilicy of improved approaches to lscal environmental management.
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F. Critéria By Which IEMP Should Be Evaluated

I think just two gquestions, now, are importante,

l. Hasg IEMP developed an anmalytic and Process model, as
defined by current objectives, which will assist local officials
in becter management of their environmental problems, apnd is
IEMP's apprcach practical to implement?

2. Based on your review of the Baltimwre and Santa Clara
projects, is IEMP using scientific and other analytic technigues
appropriately and effecrively? 1In a - related matter, what woyld
you recommend regarding future methods for research on and
use of quantifying non-=cancer health effeces?

G. IEMP In The Futyre

1EMP was never intended =-— by the Agency or by the Qffice
of Management and Budget -= to be a Permanent program. Policy
offices traditionally da not manage line functions over the -
long term. Hence, there has been an increasingly immediate
expectation that IEMP would become "institutionalized” or
taken over as a reqularized function of anothey offica, To
that end, we bagan participation several Years ago in a State
Pilots Program (SPP). This Year, we are assunming responsibility
for that program: beginning next year, it will replace loecal
projects like Baltimore, Santa Clara, and Denver as the pri-
mary focus of IEMP. Subsequent funding for IEMP will diminish
as we expect EPA's reqgional offices and the States to take
responsibility for integrated environmental management.

SPP began in 1984, under the sponsorship of EPA's
Office of Regional Cperations, as a limited experiment in
assisting the States to develop integrated data management
and environmental pollution mapping functions, Sinca 1984,
IEMP has been providing partial supoort -- funds and
staffing -- for this initiative. During the past year,
* IEMP has encouraged a stronger emphasis on States' use of data
and risk/cost analysis techniques, as well as practical use
of these tools in environmental decisionmaking., In other words,
IEMP has increasingly viewed the SPP as 2 vehic¢le for imple-
menting IEMP objectives at the State and regional levels.

This year, SPP will 2gain be a limited effort. Final
funding and objectives are still under review by the Admin-
istrator, but we will probably fund small (about $150,000 apiece)
demonstration Projects in Regien IV -- Kentucky, Georgia and
the regional office itself, These projects will reflect
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our experience with IEMP local projects and the Office of
Regional Operations' past work with the SPP.

Thank you for allowing me to respond to some of your
concerns regarding IEMP. I look forward to seelng you again
at the panel meeting in December.

Cordially,

Y _-\", . "
&Zzg ey fé’-/
Can Beardsley

Director
Regulatory Integration Division

Enclosures
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May 27, 1987 SAB-EC-87-031
Honorable Lee M. Thomas OFECE B
Administrator THE ADMINISTHA f3m

U. 8. Enviromeental Protection agency .
401 M Street, 5. W.
Washington, D, C. 20460

Dear Mr. Thomas:

The Science Advisory Board's Integrated Envirormental Management
Subcommittee has completed its review of EPA's Draft Kanawha Valley Toxics
Screening Study and is pleased to transmit its tinal report to you. The
Subcommittee met in public session on March 16, 1987 in Philadelphia,

Pa., to review the study. During March 11-13, 1987, three representatives
of the Subcommittee visited the Kanawha Valley to become more familar
with its environmental problems.

The Sub--mmittee unanimously concludes that the Kanawha Valley study"
represents an important camponent of EPA's overall effort to develop '
methodologies to define public health and environmental priorities.
Studies such as this provide valuable technical challenges and experiences
to EPA staff, particularly those working in regional offices. Ang,
finally, they provide a valuable means for developing closer working
relationships with state and local officials and the general public.

This letter is the Subcommittee's second communication to you. On
July 30, 1986 it expressed "many concerns about the ability of the current
study to satisfy a number of technical issues. A chief concern is the
incongruity between [the study's] .... objectives and the fact that the
study design itself is not an integrated multimedia effort, nor a response
ta Bhopal."

Since the transmittal of that letter, EPA staff have modified the
study's objectives and technical design, and have conducted supplementary
analyses to support the revised objectives and desiya. In general, the
Subcomittee believes that the staff have made appropriate responses Lo its
major concerns. The study reaches a number of scientifically supportable
conclusions about health risks from cancer in the Kanawha Valley. The
study also points EPA and other interested parties in a direction for
¢onducting further analyses of problems related to accidental releases of
pollutants and acute health effects.

Specific issues addressed during the Subcammittee's review include:
the study's objectives and scope; pollution sources; pollution transport
and fate by media; health effects; risk communication; and recawmendations
for additional follow-up efforts. Attachment A presents additional, more-
detailed recammendations for modifying the current study and future
activities in the Kanawha Valley. Attachment B lists the Subcommittee
mEmMbers,
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In general, the Subcommittee views the Draft Kanawha Valley Toxics
Screening Study as one step of a contimuing process to assess risks. The
current study addresses chronic health exposures to carcinogens which
represent one of many public health concerns in the Valley. As a follow-up
to the current study, the Subcammittee recommends two additional steps
that include:

o Expanded monitoring of air toxics, and use of monitored values
to obtain more precise estimates of exposure and health risks.

o Greater focus on accidental releases and fugitive emissions as
areas of public health concern.

The Subcommittee appreciates the cpportunity to conduct an independent
scientific review of these important publiec health issues in the Kanawha
Valley. We request that FPA formally respond to our scientific advice.

Sincerely,

na

Ronald Wyzga, Chairman

Integrated Environmental
Management Subcammittee

Science Advisory Board

it T N

Norton Nelson, Chairman
Executive Cormittee
Science Advisory Board
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U. S. ENVIRONMENTAL 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 information 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 Envirommental Protection Agency.,
nor of other agencies in the Executive Branch of the Pederal
govermment, nor does mention of trade names or comercial products
constitute endorsement of recammendation for use.



Study Objectives and Scope

The objectives of the Kanawha Valley study are limited, but reasonably
well-defined. In most instances, the study seeks to derive an upper bound
for the health risks associated with airborne carcinogens for which
FPA's Cancer Assessment Group has derived potency estimates. Other
potential carcinogens are minimally considered, and the health risks of
non—-carcinogens, inciuding those risks associated with the accidential
release of chemicals such as occurred at Bhopal, are not considered,

Hence, the health assessment of airborne toxics is far from complete, but
this is clearly articulated in the study report. Available resources did
not allow a more comprehensive assessment.,

The study attempts "to develcp a sense of potential public health
concerns” associated with carcinogens in drinking water, surface water
and hazardous wastes. The efforts are not multimeaia efforts, but medium—
specific efforts based upon very limited data; thus, conclusions from
these efforts are subject to considerable uncertainty.

sSources

The air analyses depend very heavily upon an emissions inventory of”
some 450 substances developed by the West Virginia Air Pollution Control
Cammission (APCC). The inventory is as extensive and camprehensive as
any other available information. Nevertheless, there exist some
uncertainties in the inventory, particularly with respect to fugitive
emissions, which the study identifies as a major source of health risk in
some Kanawha Valley comunities. The possibility that the inventory is
incomplete is also suggested by the fact that ethylene oxide was not included
for either the Belle or Nitro camunities despite some limited monitorirg
evidence that it may be present. If a compound was not in the inventory
it was not included in subsequent EPA modeling. This discrepancy underlines
the need for including ethylene oxide in future monitoring programs.

The drinking water and surface water analyses depend upon monitored
levels of toxics in water supply systems and fish fillets, respectively.
Data are limited to a subset of all public water suppliers, with no private
well samples, and to a very small number of fish sampled frem only one
location for a very limited number of toxic substances. The hazardous
waste inventory is based upon a priority pollutant screening of inventories
for a subset of RCRA ard potential CERCLA sites. No information was
available on the total quantity and overall composition of toxic wastes
that may be entering surface or ground water. For this reason alone, the
results of this part of the study are, at best, suggestive.

Transport and Exposure

The transport models used in the studies generally appear to be
congruent with the study objectives. The ailr transport modeling addresses
the concermns of the Subcammittae in its July 30, 1386 letter, although better



documentation of this modeling is needed. There is a factor of two
uncertainty on point source air emissions and another uncertainty of a
factor of two in dispersion modeling. The current modeling efforts do

not address these potential uncertainties, although "worst case" scenarios
should recognize their existence. Drinking water exposure was estimated

by assuming that individuals consume two liters of the water delivered to
their neighborhoods. Similar assumptions are often made in risk assessments.
The surface water and hazardous waste studies are greatly hampered by a

lack of data, making large assumptions necessary to estimate exposure to
toxics.

Health Effects

The study evaluated 20 known or suspected cancer causing chemicals
from the West Virginia APCC inventory of more than 450 campounds. The
Subcammittee concludes that the current study provides useful information
on health effects from cancer and envirormental loadings of these 20
campounds. After finalizing the current study, EPA should conduct additional
efforts that include:

o Using the APCC inventory and information on toxicity to evaluate
the potential health effects of some of the remaining compounds.”
Of the remaining 430 or so campounds, relatively few merit further
attention, but EPA and APCC should work together to identify
campounds that need additional evaluation. These should be
identified by defining the set of those compounds to which some
exposure may be likely at known toxic levels,

o Broadening the health endpoints of concern to include non-cancer
and acute effects. Concern about the potantial effects fram
acute releases is strong within the community; hence, ‘scme
priority should be given to addressing this issue. The
methodologies used to address these endpoints require further
development, particularly in estimating the effects of accidential
releases. Some fault-tree or alternative analysis should be
designed to address this possibility. Experts fram other groups
within the EPA should be enlisted in this etfort.

o Incorporating frequency plots of pollutant concentrations versus
time, in addition to stating average pollutant concentrations.

o Assessing the conversion of reference doses Iram the ingestion to
the inhalation pathway, where reference dose information for the
irhalation pathway is not available.

o Evaluating whether to develop or use biolngical markers for health
assessment.

o Camparing risks fram high mass emissions of pollutants with low
toxicity, with low mass emissions ot pollutants with high toxicity
as a means to identify priority risk management needs.




o Exploring other potentially useful sources of data for comounds
of concern, including monographs prepared by the International
Agency for Research on Cancer, Health Effects Profiles developed
by the Office of Research and Development, Reportable Quantities
for hazardous compounds and gaining access to information through
the cammnity right-to-know provision of Superfund.

Cammnication of Risks

The Subcammittee encourages EPA to continue its* efforts of working
with officials and citizens of the Kanawha Valley to update them on the
sources and magnitude of risks they experience. In particular, EPA should
seek to further improve its presentation of technical information to
netter enable lay persons to understand the results of technical analyses
and to ensure it is understoog that the risk numbers reflect upper bound
estimates. Clarification of the latter issue is also needed in the
executive summary of the study.

It is important for citizens, scientists and public officials to
understand that the principal value of the Kanawha Valley study is as a
screening study of airborne carcinogens. As the study acknowledages,

a screening study should strive to ensure that all potential risks are
identified even at the expense of calling attention to risks that subseguent
analysis may not confirm, or will be less than indicated in the screening
study. Accordingly, assumptions in screening studies are conservative in
nature; assurptions should be avoided that might cause potential risks to
be ignored. Within the stated scope of the study, conservative assumptions
are made; for example, individuals are assumed to be exposed continucusly
to ambient cutdoor levels of industrially emitted toxics ard upper bound
risk estimates are given. There are a few instances, however, where the
study did not rigorously pursue conservative assumptions. These include
potential uncertainties or omissions in the emissions inventory. The

study suggests that point estimates could be too small (or too large) by

a tactor of two. For fugitive emissions it could be greater. It is
important that these uncertainties and their likely direction be clearly
articulated in the report along with a discussion about whether additional
scenarics are necessary to consider these uncertainties.

in addition, the air quality models are equally likely to under-and-
over predict ambient concentrations. The biases of the models are fairly
predictable, Exposures are likely underestimated at the peaks of ridges
where the river turns and when overlapping models were not used. On the
other hand, the use of the Box model probably overpredicts exposure in
scme neighborhoods on the Valley floor, which are not adjacent to emissions
sources., Although it is to the study's credit to have implemented two
‘different modeling approaches to estimate exposure, further discussion
in the report is merited on the potential model biases and on their
implications for the risk estimates.



Attachment A

ADDITIONAL RECOMMENDATIONS TO THE AGENCY

A, Current Repoit

1. The i:edmical assumptions for the underlying transport models
should be documented and made accessible to readers of the

report.

2. Given the camwprehensive nature of the airborne toxic risk
assesament in contrast to the rudimentary nature of the other
three studies, it may be desirable to more clearly separate the
air toxic studies from the others; moreover, the various studies
are undertaken for differently defined geographic areas.

3. The risk estimate bounds are probably more clearly defined than
in most similar documents; nevertheless, further clarification
may be necessary. Cases could be presented as <X rather than the
number ¥; attribution of cases/risk bounds by categories (industrial
sources, fugitive vs. point emissions) should be more carefully
qualified. Moreover, the conservatism of total case estimates is
likely to be greater than estimates attributed to a single substance
because of the joint probability that all substances require
conservative assumptions is lewer than that for a single substance.

4. Parts of Appendix C might be moved to the bady of the report.
B. Puture Work

1. A major public health concern among the residents of the Kanawha
Valley is the risk associated with sudden accidental releases of
airborne toxics. There is an urgent need to address this issue.
Moreover, the current study addresses chronic health exposures,
which are only one camponent of the many public health concerns
in the Valley. A simple first step is to obtain scme index of
the toxicity of the remaining compounds. Information sources
such as Health Effects Profiles, rmonographs of the International
Agency For Research on Cancer, Reportable Quantities and data
obtained from community right-to—know efforts, should be used.
The preparation of exposure analyses will be more difficult as
potential exposures to various lengths of time, including acute
exposures, are estimated. Mecthodological help should be sought
fram other parts of the Agency. ‘

2. The West Virginia Air Pollution Control Comission has develcped
an air emissions inventory, but the inventory represents an
approximation of emissions fram stationary sources. For the
chemicals of the greatest public health concern, officials should
undertake further monitoring to help validate the inventory.
where discrepancies arise, additional efforts will be warranted
to more accurately determine sources and emissions levels.



3.

The hazardcus waste data considered are very limited. CERCLA
requirements can perhaps provide some useful information, Other
parts of EFA should he enlisted to improve the source inventory
for these data. BAnalysis of historical operations and land use
may alse be useful to characterize the types of chemicals in
waste sites, The fundamental approach to congider risk fram
hazardous waste should be replaced, however, by one that examines
specific waste sites.

Increased monitoring data can aid the analysis of drinking water,
surface water, and ground water. For chemicals of concern in the
Valley, such efforts should be instituted to help ensure that no
major problems are overlocked.

Health surveys and measurement of biological markers could provide
some validation of the estimated health profile of the Valley.
Such efforts will not, however, be useful when incremental risk
estimates are small.
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INTEGRATED ENVIRONMENTAL MANAGEMENT PROGRAM SUBCOMMLITTEE

AGENDAS

l. 2pril 24-25, 1986

2. July 1-2, 1986

3. September 18-19, 1986

4, December 4-5, 198§

5. March 16-17, 1987



U. 5. ENVIRCNMENTAL PROTECTION AGENCI.'Y
SCIENCE ADVISORY BOARD
INTEGRATED ENVIRONMENTAL MANAGEMENT SUBCOMMITTEE
OPEN MEETING APRIL 24-25, 1986

Thursday, April 24

9:00 a.Ms ceausns Crening Remarks ] Dr. Wyzga
Dr. Yosie

9:15 3B eweesee Discussion of the Charge to the

Subcommittree
9:45 ame ..unns + General Integrated Envircrmental Mr. Beardsley
Management (IEM) Methodology Dr. Gruber

10:30 a.m4 ve-us.. Break

10:45 auffle veenee- General IEM Methodology, Continued
11:45 a.ms sevess. CEEice of Research and Develcopment Dr. Spitzer
Peor Reviews
12:15 p.me wennasn Lunch
1:15 pamy vunnens Applications of the IEM Merhodology
a Reg@cnal Hazardous Wast= Pilot Ms. Deborah Martin
Project
3:15 paMe wnennns Break
3:30 pam. ....... © Santa Clara Project Mr. Keith Hirman

5:30 p.m. ....... Recess

Friday, April 25

9:00 a.m. ....,.. Health Scoring Methodology and Dr. Sue Perlin
Application

11:00 a.m. ....... Break

11:15 a.m. ....... Purther Discussion of the Sulcomittee
Jharge

11:30 a.m. ....... Subcamittee Discussion and Future 2lans

12:00 noon ......., Adjourn



U. 8. ENVIRCNMENTAL PROTECTION AGENCY .

SCIENCE ADVISORY BCQARD

Integrated Envirommental Management Subcommittee

July -2, 1986
Lecation: U, S. EPA Region 3

841 Chestnut Street

Conference Room 8 A

Philadelphia, Pa. 19107

'mesday P July 1

9:00 a.m, ..., Welcame fram the Regional Mffice

9:15 a.m, ..,. Opening Remarks

9:30 a.m. ..,. Briefing on Planning and Managing
an IEM Study: Philadelphia as a
Case Study

11:00 a,m, ..., Break

11:15 a.m, ..., Continuation of Philadelphia
IMM Briefirg

L2:00 noon ... Lunch

1:00 p.m. ... Contiruation of Philadelphia
IEM Briefing

2:30 p.m. .... Break
2:45 p.m, .,.. Hethodoiogy for Kanawha Valley Study

4:30 p.m- raee Rem
7:00 p.m. ,... Subcammittee Dinner
Wednesday, July 2

-9:0Q0 a.m, ..., Purther Discussion Of the IEM Heal:h
Scoring Methodology and Its Applications

11:00 a.m. ..., Break

11:15 a.m. ..., Statements fram the Public

11:25 a.m. .... Subcamitcee Discussion and FPuture Plans

Opening Meeting

Mr. James seif
Regional Administrater

. Ronald Wyzga
Ir. Terry Yesie

Mr. Daniel Beardsley
CPFPE

Mr. John Williams
CPPE

Mr. Greene Jones
Region III

Mr. David [ee
CEERE

Or. Susan Perlin
(PPE

Mr. Cragg
Halegenated Solvents

Industry Alliance
Representative from the
Chemical Marmfacture
-



U. 8. Eavirommental Protecrion Agency
Sclence advisory Board
Intagrated Environmental Managemen:t Subcommittee
Open Meeting--3eptember 18-19, 1984

Thursday, Sepcember 13

9:00 am Opening Remarks Or. Wyzga
Mrs. Conway

9:10 ‘ Briafing on Objecrives of the Denver Mr. RBeardsley
IEM Scudy

9:45 Revisitacion of QObjectives and Technical ir, Beardsiey
Design of che Kanawha Valley Study Mr. Jones

12:00 pm Luneh

L:00 Briefing on EPA Iaternal Review of Mr. Weissman

the Baltimore IEM Study

i L1:45 Subcommirctaes Digscussion of Baltimore
‘ and Sant3 Clara Valley IEM Studies )

3:30 ' Subcommi:tee_Discu;siun
4:30 Recess

Friday, September 19

%:00 am Opening Remarks Dr. Wyzga
' Mra. Gonway

9:05 ‘ Further Subeommittee Discussion of the IEM
Health Scoring Methodology

12:02 zm Lungh

L:00 Subcommittee Discussion of ®rsparing a Drafec
Report and Writing Assignments

3:00 Ad journ



U, 5. ENVIRONMENTAL PROTECTION AGENCY -
SCIENCE ADVISORY BOARD
INTEGRATED ENVIROMMENTAL MANAGEMENT PROGRAM SUBCUMMITTEE

December 4-5, 1986 -— Open Meeting -
Locationt U. S. Envirormental Protection Agency
401 M Street, 5. W.

North Conference Center, Rocm #3
Washington, D. . 20460

Thursday, December 4

9:15 AsMs 2evns . Opening Remarks Dr. Wyzga
Dr, Yosie
9:25 aame veuaas Report of the Baltimore Working Group Dr. Brown

10:30 a.m. ...... Break
10:453 a.m. ...... Report of the Santa Clara Working Group Dr. Cochen
12:00 noon ...... Lunch
1:00 p.ms ...... Report of the Philadelphia Working Group Dr. Davies

2:00 p.m. ...... Information Briefing on the Denver IEMP Dr. Eeardsiey
Project Mr. Napolitano

3:00 P« to
5:00 p.m. ,.,,.. Discussion of Preparing a Subcamittee
Report on the [EMP

® Stnucture

o Issues

® Strengths and Weakness
e Conclusions

® Recanmendations

Friday, December 5

9:00 a.m. ..., Summary of Subcommittee Findings and
Recamwendations on the Health Scoring
Methodo Logy

10:30 a.m. ...... Break
10:45 a.m. to
2:30 p.m, ...... Continuation of Discussion of Prenaring
a Final Report on the IEMP.

2:30 p.m. L..... Adjourn



U, S, ENVIRONMENTAL PROTECTION AGENCY
Seience Advisory Board
Integrated Envirommental Management Subcommittee

Open Meeting -—-- March 16-17, 1987

Location: U. S, Envirommental Protection Agency
Region #3
841 Chestrut Street
Conference Room #8A
Philadelphia, Pa, 19107

Monday, March 16

9:00 a.m, ..... Welconing Mr. Laskowski, Deputy
Regional Administrator
9:10 a.M. re.0e pening Remarks Dr. Wyzga
Dr. Yosie
9:20 a2.m. ... EPA Briefing on the Kanawha Valley Mr. Napolitano
Enviromental Study Mr. Jones
o Overview of the Report
o Objectives
o Methodology
0 Results
12:30 noon ..... Lunch

1:45 p.m. ..... Subcommittes Review of the Kanawha
to valley Envirotmental Study

4:00 p.m,

4:05 p-m- 'R BKE‘BK

4:15 p.m. ..... Subcanmittee Conclusions and
Recammendations

5:00 ».m. ..... Recess
6:30 Dule wuwa. Subcomittee Dinner

Tuesday, March 17

2:00 a.m. ..... Executive Session--Discussion of the
to Executive Summary of the Subcammittee's
12:00 noon Draft Report of the Integrated Environ—

mental Management Program

12:00 noon v.... Lanch

Lel5 pame ... Preparaticn of a Subcammittee Report on the
to Kapawha Valley Environmental Study

3:00 p.m,



