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SFFICE OF
THE ADMINISTRATOR

Honorasbhle William D. Ruckelshaus
Afministrator

U.S. Enwirommental Pretection Agency
401 M Street, SW

Washimton, D.C. 20460

Dear Mr. Ruckelshaps:

The Science Advisory Board has campleted its review of the Office of
Research and Development's (ORD) university-based Research Centers Program,
The Board's review wes carried cut by its Subcawmittee on Strategic and
Lorg-Term Research Planning. The Subcommittee examined a number of issues
relatd to the centers program including the role of the centers in ORD's
research program; the quality of work performed by the centers: the EPA
budget process ard support for centers; ORD managyement of the centers amd
the adequacy of ORD leadership; and identification of options for evaluating
ard/or reviewing centers.

In general, the Subcommittes concluded that most of the centers it
reviewad can be judged successful if criteria such as research design and
quality, and relevance to EPA's needs are utilized. However, the Subcommittee
identified a rumber of shortcamings limiting the ability of these centers
to be highly productive research institutions. Chief among those factors
were overmanagement of the centers by FPA, resources insufficient to consti-
tute a critical mass of support, ard the poor quality of EPA leadership for
the centers program. The Subcommittee has made a mumber of recommendations
for resolving these and other problems, and we would appreciate your response
to these ideas. 1In addition, it is our understanding that ORD staff are
prasently developirng criteria for decisions on the renewal of centers as
well as changes in the management of the program. We would appraciate
receiving a briefirng on these initiatives.



Thank you for the cpportunity to present our evaluation of this program.
We heliesve that if it is sufficiently funded amd apprepriately mansged it
has the potential to be a truly significant and productive component of
ORN's research program to address many of EPA's most important information
needs. The recoumendations by the Roard for improving the produchivity of
the centers should he regarded as suggestive rather than prescriptive, The
SAB iz interested in being informed on EPA's plans to resolve these shortecomings.

Sincerely,

[ oo o

Norton Nelson, Chairman

Executive Ccmmiftee . -
| - -
oSt e, _

" John Neuhold, Chairman
Subcommittes on Strategic
and Lorg Term Research Planning

co: Mr. Alvin L. Alm
Dr. Rernard Goldstein
r, Herbeart Wisar
Dr. Terry F. Yosie
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NOTICE

This report has been written as part of the activities of the Environ-—
mental Protection Agency's Congressionally established Science Advisory
Board, a public group providing advice on scientific issues. The Board is
structured to provide a balanced, indepandent, expert assessment of scientific
issues it reviews, and hence, the contents of this report do not necessarily
represent the views and policiles of the Envirommental Protection Agency nor
of other agencies In the Executive Branch of the Federal goverument.
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I. EXECUTIVE SUMMARY

Thiz 1s the final report of the EPA Scieuce Advisory Board's (SAB)
review of the Office of Research and Development’'s (ORD) university-based
regearch centers program. The Board's review was carried out by the
Subcommittee on Strategic and Long-Term Research Plamning which was formed
to provide advice on a series of long—term resecarch and development issues
confronting EPA.

The Subcommittee has focused on six major issues in its review of
the research centerg program. These include: 1) the role of the centers
in ORD's research program; 2) the quality of work performed by the existing
centers; 3) the EPA budget process and financial support for centers;
4) EPA management of the centers program; 5) the adequacy of EPA leadarship
for the centers program; aund 6) options for evaluating and/or renewing
canters.

The Subcommittee finds that neither the eriteria for evaluating the
centers performance nor the mission of the centers program has been clearly
egstablished by ORD. This has led to a great deal of confusion within ORD
and between ORD and individual centers regarding the appropriate role of
centers in ORD's research program. Although most centers visited by the
Subcommittee can be judged successful if one uses criteria of research
design, quality and relevance to EPA's needs, it is equally clear that the
centers program can not be termed successful., The centers program exists
in a vacuum insofar as EPA's research planning process is concerned and
thus, it has had no discernable impaet upon how EPA identifies its research
needs.

There are a number of ways of resolving these problems and achieving
a clarity of purpose for the centers program. These include: 1) ORD should
prepare guldance which clearly establishes the mission of the program and
defines criterda by which the goals and performance of the centers can be
measured; and 2) ORD should definme EPA's high priority health and environ—
nental research needs for the next five to ten years and identify which of
thege needs can be addressed most effectively by centers.

The quality of work performed by most of the four centers visited by
the Subcommittee 1s generally high. Factors such as the design and focus
of the research program, research quality and quality assurance are given
high priority by the center directors and their staffs who have also evolved
constructive relationghips with their respective Scientific Advisory
Committees. In general, the mumber of linkages betwasen the centers and
their affiliated universitieg continues to grow, thus drawing a wider
gpectrum of disciplines and talents under the centers' umbrella.

A major limiting factor to the achievement of high levels of research
productivity by the centers is the lack of adequate budgetary support. The
dimensions of this problem are two—fold. First, the process by which
centers receive their annumal budget is counter productive to center research



performance. After extensive preparation and review of rheir regearch
plans by several layers of EPA mapnagement, the centers' budgetary alloca-
tions are made without a clearly defined rationale and at a level of
funding considerably below the target allocations given to the centers to
guide their rezearch planning for the following fiscal year. A second set
of problems stem from insufficient levels of support. The current budget
of 5420,000 per center per year is simply not adequate to constitute a
critical mass of resources to achieve high levels of research productivity.

The Subcommittae recommends that a number of steps be taken to resolve
problems related to budgetary process and support. These include: 1) alloca-
tions of resources should be received by the centers at the start of the
annual prolect perioed; 2) ORD should identlify ways to streamline the multiple
layers of review in the centers' budget cycle, dncluding further delegations
of authority to the level of ORD where the responsibilicy lies for managing
the centers program; 3) ORD should distinguish between those portions of a
canter's budget that constitute ¢ore support and those that comprise funds
for research; 4) centers should be free to supplement core support resources
by any means that does not constitute a conflict of interest or run contrary
to the mission of the ceanters program; and 5) the support needed by most
centars to maintain a high level of research productivity rvanges from a
minimum of $800,000--51,000,000 per year to a maximum of $2,000,000 per
year (including core support and research funds).

The centers program is both overreviewed and overmanaged by EPA. The
combination of poliecy board reviews, Scientific Advisory Commitres reviews
and periodic administrative reviews by ORD headquarters —=-— in addition ro
budgetary reviews —— are excessive given the amount of resources allecated
to the program. Administrative costs consume a minimum of 20-25% of the
centers' budget which is an excessively large fraction of resources at the
current level of fumding.

The Subeomnittee recommends that the following measurses be implementred
to resolve thase problems of overmanagement: 1) bhoth the policy board and
Seienrifie Advisory Committee should meer only once per year, ideally at
the same time; and 2) ORD should clarify a number of institutienal relarion-
ships associated with the centevs program, including: &) the relatiounship
between the project officer and the policy board chair-—where possible, the
two positions should be held by the same individual, preferably a senior
laboratory official; b) the stability of the policy board and the knowledge
of {ts members. Board membars should be appointed for fixed terms, staggered
so as to faeilitate the continuity of knowledgeable members while gradaully
introducing new participants; and ¢) the role of ORD headquarters and the
Assistant Administrator in annual sign-off support for the centers. ORD
headquarters review need only acecur when a ¢entar 1s up for a renewal
decision. There 1s no need for the Assistant Administrator to annually
approve z center's funding.

One of the most troubling of all the issues addressed by the Subconmittee
in 1ts review of the centers program was the quality of leadership in ORD'sg
0ffice of Exploratory Research (QER). Throughout the program's exlsatence
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there has been no effective senior spokesperson or advocate for the centers
within EPA, particularly at heddquarters. As a result, the centers are
treated as orphans whose existence is tolerated, but they are not adeguately
supported or effectively utilized. The Subcommittee believes that the
Agsistant Administrator must become the advocate for the program, for this
is the individual who has the scope of authority and span of control to
successfully utilize the seientific talents in residence at the centers.

It is not clear how knowledgeable or concerned the current OER leadership
1s about the many problems that beset the centers program. The Subcommittee
recommends that future directors of OER possess scientific competence and
professional experience in menaging a long—term research program, have the
support and respect of the scientifiec community and senior pelicy officialsg
at EPA, be able to provide the intellectual leadership necessary for a
centers program, 2nd be capable of clear communication of policy decisions
and management guidance,

The Subcommittee reviewed a number of optiens for evaluating and/or
renewing centers and identifying new center themes. The Subcommittee
recommends that funding of centers be based on a three year cooperative
agreement, followed by a second three year cooperative agreement. Competi-
tive renewal should occur in the fifth year. If the center receives a
competitive remewal it would obtain two additional three year cooperative
agreements. If it is not renewed, it should receive 50% of its funding
for an additional year {year seven) as a transition to a roral phasedown.
Additiomal criteria thar should be incorporated into ORD's decision whether
to renew a center include the design and focus of the centers research
program, research quality and control, quality assurance, and intra— and
inter-university linkages developed by the center. ORD, howaver, should
feel free to consider other mechanisms for evaluating and reviewing centers,
including those in place at other Federal agenciles.

The Subcommittee strongly recommends that ORD and the Agency resolve
the major problems that plague the existing centers before even considering
the establishment of new centers. At the preszent time it would be foolish
fo comsider new centers.before the current budgetary, leadership and
management problems are corrected. If such efforts are made, and if they
are successful, there are at least five high priority research areas which
the Subcommittee draws to the Ageney's attention. These include: 1 extra-
polation of quantitative animal response data for the prediction of human
responses; 23 research relating alr pollution exposures to doses Tecelved
by target sites within human populations; 3) evaluation of unused areas for
waste disposal: &) application of biotechnolegy principles and techniques
to pollution control; and 5) monitoring of ambient levels of pollutants in
alr, water and soil. A fuller discussion of these research opportunities
iz Included in the text of the report.

II. INTRODUCTION

This 1s the final report of the EPA Science Advisory Board's (SAB)
review of the Office of Research and Pevelopment's (ORD) universitv-based
research centers program. This review was conducted by the Board's



Subcommirtee on Strategic and Long-Term Research Planning. The Subcommittee
was formed by the SAB's Execurive Committee oun December 9, 1983 to identify
speclific areas in which the SAB could advise ORD and the Agency on a number
of long-term research and development issues related to the Agency's mission
te reduce human health and environmental risk from anthropogenic activities.
The review of the centers program Is the second of what Is expected to be

a series of Subcommlttee reports.

The SAB review of the centers program was requested in December 1933 by
Dr. Barnard D. Goldstein, Assistant Administrator for Research and Development.
Dr. Goldstein specifically solicited rthe SAB's iInput to assist ORD in its own
evaluation of centers prior to determining whether and under what conditions to
renew existing center agreements. The specific charge to the Subcommittee was
"1) examining what enviroumental areas and themes will be of highest priority
for the centers program; 2) assisting ORD in conducting a seientific review of
the centers, associated with ORD's scilentific and management review of the
program; 3) reviewing the effectiveness of the centers program as a means of
carrylng out ORD's mission; 4) advising on the quality of the work performed by
the centers; 3) advising ORD on the issue of optioms for reneswal of centers;
and 6) examining how research results generated by both the Research Centers
Program and the Peer Raview/Investigator Initiated Grants Program can be more
effectively communicated to ORD's laboratories and to EPA's program offices.”
The complete Subcommittee charze is included as Appendix A

To carry out the review of the centers program, the Subcommittee
recruited a number of scientists and engineers representing a diverse set
of sclentific disciplines and institutional affiliations. The teview panel
emhodied expertise and experience on both bench research and research
management levels. The roster of the Subcommittee is presented as Appendix 3.

A Higtory of the Centers Program

The concept of a research centers program within EPA originated in
the 1970's as the outgrowth of a concern over the direction of the Agency's
regsearch program. Reports prepared by the Office of Technology Asgessment
in 1976, the National Research Council in 1977, and The President's Office
of Science and Technology Policy in 1979 called to the attention of
Congress and EPA policymakers the need to balance the Agency'’s shorter-temm
needs for technical assistance for regulation development with a commitment
to support ressarch directed to longer—tferm research projects and programs
that would improve the scientific basis of regulatory decision making. In
particular, these groups beliaved thar EPA had the responsibility ro identify
research gaps and foster advances in the state of scilentific xnowledge to
ultimately serve EPA's regulatory infotmationm needs. In Fiscal Year (FY) '78
the Congress required EPA to assess laboratories needed to gsupport long
tern research. On April 3, 1978 the Agenecy submitted to the Congress a
report that examined a number of alternative approaches for conducting
long—term envirormental research. A key recommendation of the report was

lsaa also the Preliminary Report of the Science Advisory Board Study
Group on Strategic and Long-Term Research Planning, December 7, 1983.
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that "EPA should draw upon and utilize existing institutional resources as
one method of filling research gaps. Approximately five to ten centers of
expertise should be supported primarily at existing institutions with
specialized expertise.,.. Approximately, $500,000 to $1 million will be
required anmually to support each center.”

The Agency followed up this report by appolating a task force to
identify themes of ilnterest. A newly formed O0ffice of Exploratory Research
(OER) prepared concept papers for each theme, These became the basis for a
wide solicitarion of letters of intent from interested univergiries. After
reviewing the letters of intent, EPA invited selected universitles to submit
formal proposals for the competitive awarding of a cooperative agreement for
each center theme.

Beginning in FY'79 EPA authorized cooperative agreements with eight
university based centers. The centers and their respective starting dates
are listed in Appendix C. A funding history of the centers program is
presented in Table I.

Table I: Funding History of ORD Research Centers Program

Fiscal Year Amount Allocated to Program
(nillions of §)

1980 ‘ 2.8
19381 4,9
- 1982 6.3
1983 3.4
1984 3.4%
1985 3,4%%

* Current estimate of actual dollars to be expended
*% pAdwmintgtration’s request to the Congress for FY'83

B. Subcommittee Review Procedures

The Subcommittee held three public meetings on February 3, March 14-15,
and May 17-18, 1984, In addition, the Subcommittee subdivided into four
groups to conduct site visits during the month of April., The sites visired
included the Epidemiology Research Center, the Advanced Environmental
Control Technology Research Center, the National Center for Ground Water
Research, and the Ecosygstems Research Center,



The Subcommittee analyzed previcus reports oo the program by EPA
and the centers. Extensive briefings were provided to the Subcommittee by
EPA staff (including representatives of ORD headquarters and laboratories),
representatives of the policy boards, and center directors and theilr staffs.
From these briefings the Subcommitiee learnmed abour EPA's management of
the program, ongolng and anticipated regearch activities carried out by
the centers, and specific problems and opportunities associated with the
program as a whole, as well as thoge related to speeifiec centers. This
information served as the basis of the Subcommittee's findings and
recommendations.

Both Agency and center staff were extremely helpful in providing the
information needed to respond to the lssues listed In the charge. The
Subcommittee appreclates this cooperation and wishes o acknowledge the
contribution of all of the individuals associated with the centers program.

C. Dutline of this Report

The body of this report consists of two major sections. Section IIT
presents an analysis of the major strengths and weaknesses of the centers
program, encompassing such factors as the scilentific quality and relevance
to EPA of regsearch carried out by the centers and EPA's management of the
program, The Subcommittee's findings and recommendations are presented in
Section IV.

ITT. STRENGTHS AND WEAKNESSES OF THE CENTERS PROGRAM

A. Criteria for Establishing Centers and Definition of Centers' Mission

The Subconmittee's review of Ageney documents and inrerviews wirh
Agency and renters' personnel reveal a wide disparity of opinion about both
the criteria for the establishment of centers and the mission that the
centers were to perform. For example, ORD staff informed the Subcommittee
of five eriteria that were originally used to review applications and select
centers. These included: 1) the sclentific qualiry and ereativity embodied
within a university's proposal to receive a center; 2) the university's
ability to develop innovative solutions; 3) qualificarions of the researchers;
4) university facilities; and 5) experience of the university personnel.

These criterla contrast with those provided ir the OER concept paper
for developing center themes entitled "General Guidance for Centers”,
Examples of criteria identified in this document include: 1) “centers and
their programs shall have a multimedia and moltidisciplinary orientation...”;
and 2) "center programs must be responsive to the long-term needs as percelved

by all EPA laboratorles whose activities are related to the center objectives,”

A similar diversity of viewpoints characterized the definition of the
centers’ mission, The solicitation announcement for tha original centers
emphasized that they would augment EPA's ongoing long-term research program,



Howaver, discussion at an early pelicy board meeting of one newly formed
center indicated that approximately 10-20% of the center’'s funds weres to
be earmarked for studying problems of immediate interest to the Agency.

In ghort, both the eriteria for establishing the centers and the
mission of the centers program have not been clearly articulated by EPA.

B. Comparison of Centers Program Accomplishments With Original Goals
and Criteria

A major rationale for the astablishment of the university-based
centers program Was to ¢arry out rasearch designed to meet EPA's
longer—term information needs as identified by the Congrass, the National
Research Council, the Office of Technology Assessment, and EPA internal
tagk forces and advisory committees.  When eight centers were established
between 1979 and 1981, both the selected universities and many senior ORD
officials had high expectations regarding the program's potential. EPA
officials, in particular, saw the program as a means to establish more
formal linkapes to the sclentific community, with the hope that such ties
would lead to advances both In sclentific knowledge and in the credibility
of the Agency's regearch program.

A major difficulty in assessing the accomplishments of the cemters
program lies, as noted in the previous section, in the absence of clearly
defined criteria against which to judge performance. In theory, the OER
solicitation statement for each theme describes the original goals of each
center. Howaver, as centers were established, it became clear that thers
wazs no unified policy to evaluvate the centers' operations. Even solicitation
statements wers not ceonsistently used as policy statements. Without adequate
and consistent guidance from ORD headquarters, policies were developed on
an ad hoc basis for individual centers, in response to specific questions
ralsed by 2 particular center. Individual cooperative agreements, therefore,
may contain policy specifications peculiar to one university.

An additional difficulty in weighing the centers' performance is the
erratic budgetary history of the program. 4s seen in Table I, the budget
increased steadily from FY'80 through FY'82, but begimming in FY'83 a sharp
decline in resources ensued. This up and down trend of resource availability
ig disruptive to any research program, but it is particularly disruptive to
the planning cycle of research projects of several years' duratien.

Given this ambiguity in both ORD policy and funding, what have the
various centers accomplished in thedr three to five years of existence,
compared to what was expected by OER or the leadership of ORD?

It is apparent that some centers have accomplished essentially what
EPA had in mind, and in some cases even more than EPA should have expected
or deserved given the vicissitudes of the EPA budget, changing leadership
in OER and contradictory programmatic guidance. The Epidemiology Research




Center, howevar, had no clearly defined mission for the first three years
of 1ts existence and its performance during this period reflects this lack
of definition.

The extent to which the centers program is judged “"successful” depends
in large part upon the criteria used in measuring its impact on ressearch-
related functions of EPA. The original concept of EPA-funded centers, as
opposed to university-based centers supported by the National Institutes of
Health (NIH) a2nd other Federal agencies, was rhar EPA and the university
sclentists would joinrly plan and manage research that could not easily be
conducted in EPA's own laberatories. EPA'g regearch would be enriched,
extendad, and strengthened by long-term and explorvatory research in the
univargity==the kind of regearch that 1g difficult to nurtfure in an EPA
laboratory because of regulatory pressures to acquire short—term data In
support of specific programmatic activities. These principles ave embodied
in the concept of cooperative agreement funding and fin the role of the
policy boards.

If one examines the centers program from the viewpoint of: 1) eriteria
for joint research planning; 2) feedback of research findings into the
regulatory process; 3) general enrichment of EPA's research efforts; and
4) exchange of scientists between centers and EPA laboratories, there is
little evidance of succegz. The cenrers have almost no discernible impact
on EPA's research planning proecess, and the planning process (in contrast
to the budget process) has very lirtle impaet on the centers. The centers
exigt az if Iin a2 vacuum and have had no discernible impact upon how EPA
identifies ita research needs. Thus, a major purpose of the centers
program has not materialized to a significant extent.

The value of the centers program and its Iimpact on EPA should also be
judged by other criteria., Ideally these eriteria would include the quality
and quantity of the long-term or exploratory research, the relevance of this
research to EPA's long-range needs, and the timely availability of the research
information to BEPA's laboratories and program offices. Related criteria would
be whether the centers program has attracted mature sclentists in various
departments of a university to engage in EPA mission-related research 1n which
they would not otherwlse be engaged, and whether the centers are attracting
younger faculty members, graduste students, and post doctoral fellows into the
environmental sciences.

The Subcommittea did not attempt to develop a quantitative assessment
of the centers in terms of these criteria., Nevertheless, the site visits
and the meetings with center directors and policy board chairmen yielded
abundant examples of fundamental research clesely relevant to EPA's problems,
frultful interactions hetween centers and EPA lahoratories, recrultment of
both younger and mature sclantists, development of new academic courses,
and other activities which demonstrate that an EPA=-university connection
has mutnal benefits. These examples will be cited throughout the text of
this report.



In the Subcommittee's view, the principal factors leading to suceess
for this program are high quality of center leaderghip, comparable qualiry
and consistency of policy board and ORD leadership, degree of university
support and quality of university persomnnel, and adequate EFA resources.
Where one or more of these are lacking the center has been less successful
and even disappointing. What is eritically needed at the present time to
promote the success of the centers program as a whole is a continuity and a
Quality of leadership in ORD headquarters rhat understands what a centers
program should provide to EPA, what factors lead to success or failure, and
what management and budgetary resources are necessary for a successful
program. In summary, the centers program cannot be proclaimed 3 sSuccess
story. However, the reasons for thig result rests primarily with the
inadequacy of ORD leadership and support rather than with the universities.

C. Research Quality Review Criteria

The research quality review criterias identified in the Subcommittee
charge and utilized to evaluate the quality of work performed by individual
centers were jointly developed by ORD and SAB staff and were accepted by
the Subcommittee in its charge (See Appendix A). These criteria formed
the basis for soliciting information and formulating opinions on the work
performed at the Epidemiology Rasearch Center, the National Center for
Ground Water Research (NCGWR), the Ecosystems Research Center, and the
Advanced Envizronmental Control Technology Research Center (AECTRC).

1. Design and Focus of the Research Programs at Four Centers

The program at the NCGWR focuses on the fate of organic chemicals in
the subsurface enviromment including both saturated amd uasaturated Ground
Warer conditions. It 1z 3 multi-vniversity, multi-department, multi~
diseipline program. The researchers have training and experience im civil
and chemical engineering, chemistry, physics, mathemarics and biclegy. In
developing its program, the center has aimed at the long term. Some of
its best work is fundamental and clearly identifies new and important
phenomena about partitioning and transport of chemical species in ground
water. This program haz shown the ability to c¢ross departmental and
ingtitutional barriers to bring a nultidisciplinary group together. Its
talents are broader and stromger for ground warer research than the currens
EPA funds cazn support.

At the Ecosystems Research Center the program is multifaceted,
involving both review and synthesis and modelling efforts. An example of
a review and synthesis effort is the development of a multi-authored
treatise on ecotoxicology, an emerging field of toxicology. Thils is of
particular value in the area of setting water quality criteria under the
Clean Water Act. Modelling efforts have long been used to simulate complex
physical and biological systems. The canter has employed this tool to
pinpoint subsystems in the aquatic ecogysrems gsurrounding drilling platforms
for early warning monitoring.



The research program at the AFCTRC focuses on alr and water pollutloen
control. Each of the research projects is aimed at gaining a fundamental
understanding of mechanisms to improve control processes. The tesearchers
are primarily faculty members from the collegas of engineering who hold
appointments in the civil or chemical engineering departments. Several of
the investigators have advanced degrees in physics, chemlstry, or biology
as well as engineering. Near—term research addressses toplcs in biological
degradation of pollutants on activated carbon, regeneration of zpent acti-
vated carbom, ozone and hydrogen peroxide oxidation of dissolved hydrocar-
bons, and surface properties and charge on aeresol collection efficliencies.
Longer—term research is examining fundamentals of super critial fluid
extraction. In addition to EPA support, many of the researchers have other
goverment agency and/or industry research support, and thus the EFA gains
by havinz a highly tralned staff, not fully supported by the Agency, working
on projects that are of interast to EPA.

There has been extensive occupational epidemiologlc research and some
enviromental epidemiologic research by faculty members associated with the
Epidemiology Research Center, but most of the research has not been
{dentified with or funded by the center. Only in the past nine months has
the center identiflied envirommental research areas in which it plans to
develop research programs. These include development of methods for
epidemiologic study of populations impacted by hazardous waste dump sites;
improvement of methods for survelllance of reproductive effects; volarili-
zation of chemlcals from potable water as a source of Indoor pollution; and
improvement of risk assessment methodology based on epidemiologic studies.
These are appropriate topics for lomg—term study, given the competencies
and interests of core and resource faculty in this center. The new director
and associated faculty members in epidemiology and bilestatistics have

logy.

2. Research Quality and Control

A simple means to judge research quality and control is to measure
peer acceptance of research output. Each of the reviewed centers uses 1irs
Scientific Advisory Committee (SAC) a little differently to ensure the quality
of its research projects and publications. TFor example, at the NCGWR there
15 competition Ffor research funds through a process of submitting internal
proposals from each of the three wniversities that are part of the center.
Quality control is maintained by hoth a pre—proposal and post-project
review. Preproposals are solicited and reviewed by the three center co-
directors as well as by scientists and engineers from the Robert 5. Xerr
Envirommental Research Laboratory (RSKERL), Ada, Oklahoma, for relevance
and to avoid duplication of efforts. TFull proposals are prepared, reviewed,
and ranked by the SAC. The co—directors use this ranking to determine
which projects are to be supported. The policy beard reviews these projects
and the vearly work plans.
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ACETRC uses irs Scientific Advisory Committee to review and approve
individual research proposals and to conduct periodic reviews of completed
regsearch projects. The SAC, in conjunction with the policy board, addresses
the relevance of the regearch program to EPA with the purpose of initiating
new research themes as well ag deciding if certain project areas should ba
phased out. The research staff of this center has excellent credentials,
and their reputations lend to the scientific credibiliry of the center's
activities. For example, one assistant professor was recently recognized
with a Presidential Young Investigator Award, and the center director iz a
member of the National Academy of Enginesring.

The Ecosystems Research Center uses a Scientific Review Committee (SRC)
to evaluate the work of both the staff and the Scientific Advisory Commitiee
(SAC). This independent panel of ecologlists is nominated by the center
director and approved by the policy board chairman. The SAC provides
guldance as programs are Initiared, whereas the SRC provides mid-course and
end product evaluation.

In contrast, the SAC of the Enviroumental Epidemiology Center has been
underutilized until this year. However, the SAC now has a regular meeting
schedule. 1Irs principal function is to review research preposals and parti-
cipate in quality evaluation.

3. Quality Assurance

When the centers program was first initlated, the competitive process
between universities was used by EPA to identify high quality institutions
and staff committed to its announced goals for the centers.

The principal products of the centers are wrltten reports or papers
that are prepared for publication in peer reviawed jourmals. Acceptance and
publication of these papers is taken as explicit recognition that the work
is acceptable to the scientific communirty.

In the particular case of the Epidemiology Research Center, conventiomal
laberatory practices for quality control are of limited application since
laboratory or experimental science plays a small role in this center's
activities. The data of epidemiologlc studies, such as death certificates,
have well konown problems of accuracy, completeness, bias, and other sources
of variability. However, as statisticilans and epidemiologists, the key
faculty are familiar with these problems and the measures to reduce their
impact.

At the three centers where laboratory or experimental science play =z
mote significant role (NCGWR, AECTRC, and the Ecosystems Research Centerx),
quality assurance is adequately addressed throughout the data collection
and interpretation phasges.
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4, EPA-Center Communications

Interactions between EPA and the centers have taken several forms.
The Subcommittes has net attempted to characterize or offer apinions on all
means of communication; rather, it has identified several areas that it
believes are vepresentative of EPA staff's attitudes and wanagement approaches
toward the genters.

EPA staff from ORD headquarters and laboratories and the program offices
serve ou the policy boards that provide oversipght and articulate policy and
programmatie guldance and goals for each center. In general, the Subcommittee
found that the policy boards it examined have, over rime, appropriately
avolved into oversight unilts that have attempted to facilitate center
operationsg. For example, the director of the Robert 5. Kerr Environmental
Research Labnratory in Ada, Oklahama, who chairs the policy board for the
National Center for Ground Water Research, has made diligent attempts to
obtain funds for this center.

Both Office of Exploratory Research and policy board guidance should be
consistent. Ewven generally supportive policy boards, however, sometimes ralse
obstacles when their relationship with OER or the Assistant Administrator's
offlee 15 unclear. The pelicy board for the Advanced Environmental Control
Technology Research Center (AECTRC), for inmstance, at one point stated its
desire t