March 17, 2000

EPA-SAB-RSAC-00-007

Honorable Carol M. Browner
Adminigtrator

U.S. Environmenta Protection Agency
1200 Pennsylvania Avenue, NW
Washington, DC 20460

Subject: An SAB Report: Review of the FY 2001 Presidentia Science and Technology Budget
Request for the Environmenta Protection Agency

Dear Ms. Browner:

On February 23 and 24, 2000 the Research Strategies Advisory Committee (RSAC) of the
Science Advisory Board (SAB) met to review the Science and Technology component of the FY 2001
Presdentid Budget Request for the US Environmental Protection Agency (EPA). Asin past yearsthis
report was developed by the entire RSAC in a rapid response fashion before the Congressional hearing
on EPA’s Science and Technology budget. RSAC' s report was approved by SAB's Executive
Committee during a public meeting on March 8, 2000.

The Committee was pleased to see the Agency has continued to make marked improvementsin
the budget and planning process. In particular, the committee commends the inititive taken by the
Agency’s Office of Research and Development to build upon the Government Performance and Results
Act (GPRA) framework that has been developed for Agency planning and budget devel opment.
Innovations such as developing an inventory of science activities in the Agency, beginning to congtruct
an Agency-wide science strategy and developing basic principles for how to do it, piloting a series of
multi-year planning processes and devel oping futures assessments can significantly improve the science
planning and budgeting process if implemented effectivey.

Specid concerns were the need for additiona scientists and engineers to maintain core
competencies and the observation that programs for which EPA has no statutory authority to regulate
(e.g., indoor ar and Naturaly Occurring Radioactive Materid) receive congstently low budget
priorities despite their potentidly high impacts on the environment and public hedth. Also, long-term
research projects are at pecia risk because they are terminated or truncated due to cost-cutting
imposed to provide the resources needed to respond to high-priority, short-term needs.



As part of the review process, the RSAC responded to sSix charge questions:

a Can the objectives of the research and development program in ORD and the broader
science and technology programsin EPA be achieved a the resource level s requested?

The Presidentia budget request levels were smilar to the levels requested in the last two years.
The science and technology activitiesincluded in the request were selected using a process Smilar to
that used in the previous year. Thisinvolved a priority-setting process that identifies the highest
environmenta risks within each environmenta god established in the EPA Strategic Plan and usesthe
sound scientific principles of the risk assessment/risk management framework. The RSAC found the
funding request priorities to be consstent with the environmenta gods established in the Agency’s
Strategic Plan. However, RSAC is concerned about the impacts of the hiring freeze at EPA which
prevents ORD from hiring postdoctord fellows and other scientists needed by the Agency to provide
continuity in the research program to meet program needs, and to maintain the core competencies
needed to ensure that EPA has the scientific ability to address emerging environmental issues.

RSAC concurs with the Agency’ s increased science emphasi's on endocrine disruptor
chemicals, epidemiology of particulate matter, cumulative risks/intermittent exposure, drinking water
Candidate Contaminant List (CCL) pollutants, Resource Conservation and Recovery Act (RCRA)
corrective action, globa change assessment, ecosystemn research and monitoring, and children’s
environmenta health. Nonetheless, RSAC reiterates its concerns expressed previoudy reldive to the
adequacy of the overdl level of the Science and Technology budget to address ever more complex
environmentd issues. Although ORD was not able to share with RSAC its own priorities for research
efforts that would have been proposed for the FY 2001 budget had its budget ceiling been higher,
drinking water CCL, tropospheric ozone, RCRA corrective action, endocrine disruptors, ecosystem,
and combustion science are examples of project areas from our members areas of expertise that we
believe need even more resources. Undoubtedly, other research project areas dso have great merit for
immediate funding.

b. Does the budget request reflect prioritiesidentified in the EPA and ORD-Strategic
Mans?

As with recent budget requests, ORD and Program Office Science and Technology budgets
have digned with the priorities for FY 2001, with the Agency and ORD dgrategic plans, and with the
Agency’s Government Performance and Results Act (GPRA) goals. However, RSAC concluded that
the budget for severa potentidly high risk, high uncertainty and/or high cost areas is not adequate,
including: naturaly occurring radioactive material (NORM); indoor air quaity; and Non-Aqueous
Phase Liquids (NAPL) remediation technologies. Our overdl impression isthat the budget is
reasonably consstent with the stated priorities of the strategic plans, but we are concerned that some
important research needs are unfulfilled because they are not given priority in the plans or, in some
cases, do not even gppear in those plans.



C. Does the budget request reflect coordination between ORD and the Program Offices?

The Committee was impressed with the progress made in the past year in heightening the level
of interaction between ORD and Program Offices. Evidence of this effort was provided in avariety of
ways. Fird, the Scientific Inventory explicitly identifies the science activities of many Program Offices.
Second, a high degree of coordination is evidenced by the explicit coupling of ORD’ s research
portfolio to specific gods of the program office. Findly, there was the explicit acknowledgment by
some of the program offices that research was an important underpinning of many regulatory actions.

The Agency has further improved the coordination between ORD projects and the needs of the
program offices, and we can see that the program office needs are well integrated into the ORD budget
request. There were good indications of communication and responsiveness of ORD efforts to support
program offices needs. There are dso excellent examples of ORD and Program office teams working
together on specific issues, such asin the area of particulate matter. RSAC recommends that the
Agency continue to expand these joint efforts. In addition, for the firgt time the Agency has developed
an inventory of al of the science activities underway a the Agency. Theinventory isacritica tool for
further coordination of science activities across dl offices. Without it effective coordination is not

possible.

d. Does the budget request support a reasonable balance in terms of attention to core
research on multimedia capabilities and issues and to media-specific, problem-driven
topics?

The RSAC concludes that the Office of Research and Development budget request is
appropriately balanced between core research (~44%) and problem-driven research (~56%).
However, the reasons for the distribution of projects between these two categoriesis not dways
obvious. Asimportantly, the Agency needs to focus on maintaining and securing the core competencies
that it will need to address current and unforeseen future environmenta impacts. On this point, the
environmental fellowship and postdoctora programs are important components that improve the vitdity
of the EPA work force.

e Does the budget request balance attention to near-term and to long-term research and
science and technology issues?

It is difficult to assess the proper balance of long-term and short-term science and technology
issues. Nonetheless, RSAC has a continuing concern about the over-emphas's on shorter-term issues.
The Agency needs to move forward with a multi-year planning process or “road map” that lays out the
gepsit plans to take to use science to increase its understanding of environmenta impacts and waysto



prevent them. The road map aso needs to show how EPA plans to sequence and integrate the steps it
plansto take to reach these science goals and how reaching them will better inform Agency decison-
making. It will be difficult to properly maintain a sustained focus on these longer-term issues with a
yearly budget planning process as opposed to a multi-year budget planning process. An explicit
approach that incorporates the requirements of longer-term research programs within the short-term
budgetary process needsto be developed. We reiterate our recommendation that the Agency
strengthen its Strategic planning processes to fund the longer-term research on criticad environmenta
issues that transcend the year-to-year budget framework. The Committee believes that emerging issues
need to have ongoing stable support, because EPA is the key Agency responsible for aggressvely
watching for critica new environmenta threats to human health and to ecosystems.

f. How can EPA use or improve upon the Government Performance and Results Act
(GPRA) structure to communicate research plans, priorities, research requirements,
and planned outcomes?

The GPRA-goa's structure used by the Agency to organize its FY 2001 budget request
provides a clear picture of how the research and science programs relate to EPA's overdl mission. The
Committee gpplauds EPA’ s efforts to use case studies as pilot efforts to map out research program
plans over many years. We look forward to the expansion of these pilots to include more- and
ultimately all- of the Science and Technology (S&T) budget. Asthe Agency moves to update its
Strategic Plan, RSAC recommends that it move forward with eva uations of research programs by
environmental outcomes rather than outputs. As noted above, RSAC encourages the Agency to build
on the science inventory and drategic principles currently under development and to move to a multi-
year planning process for research that includes annua performance goa's and outcomes on the critical
path of activities for achieving each mgor environmenta objective.

We gppreciate the opportunity to review and provide advice on the Science and Technology
component of the FY 2001 Presidential Budget for EPA. The Research Strategies Advisory
Committee would be pleased to expand on any of the findingsin our report, and we look forward to

your response.

Sincerdly,
/sgned/ /sgned/
Dr. Morton Lippmann, Interim Chair ~ Dr. William Randall Seeker, Chair
Science Advisory Board Research Strategies Advisory Committee
Science Advisory Board



NOTICE

This report has been written as part of the activities of the Science Advisory Board, a public
advisory group providing extramura scientific information and advice to the Adminisirator and other
officias of the Environmenta Protection Agency. The Board is structured to provide baanced, expert
assessment of scientific matters related to problems facing the Agency. This report has not been
reviewed for approva 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 agenciesin the
Executive Branch of the Federd government, nor does mention of trade names or commercid products
congdtitute a recommendation for use.

Digtribution and Availability: This Science Advisory Board report is provided to the EPA
Adminigtrator, senior Agency management, gppropriate program staff, interested members of the
public, and is posted on the SAB website (www.epa.gov/sab). Information on its availability isaso
provided in the SAB’s monthly newdetter (Happenings at the Science Advisory Board). Additiona



copies and further information are avallable from the SAB Steff.



ABSTRACT

The Research Strategies Advisory Committee (RSAC) of the Science Advisory Board (SAB)
met February 23 and 24, 2000 to review the Science and Technology portion of the FY 2001
Presdentia Budget Request for the US Environmenta Protection Agency. RSAC fdlt that EPA has
continued to make marked improvements in the budget and planning process. It found the request to
be appropriately prioritized based on the Agency Strategic Plan, but it had reservations about the
adequacy of the overdl funding levd given the increasing complexity and cost of environmenta
problems. Specia concerns were the need for additional scientists and engineers to maintain core
competencies and the observation that programs for which EPA has no statutory authority to regulate
(e.g., indoor air and Naturaly Occurring Radioactive Materia) receive consstently low budget
priorities despite their potentidly high impacts on the environment and public hedth. Progress has been
meade to heighten the level of interaction between the Office of Research and Development (ORD) and
Program Offices. RSAC notes that many of the problems confronting the Agency are not solvable by
the “media-specific’ driven research. Thus, it is criticd that the Agency maintain its core research
program. The balance between long-term and short-term research needs and science and technology
iSsues seems appropriate (e.g., in recent years, the Agency has initiated numerous long-term research
effortsin the areas of children’ s hedlth, globd climate change, coastd ecosystem hedth, and dry
deposition monitoring), but there is ill no overdl explicit approach to incorporate the requirements of
longer-term research programs within the short-term budgetary process. Research on emerging issues
needs to have ongoing, stable support because EPA is the key Agency responsible for aggressvely
watching for criticd new environmentd threats to human hedth and to ecosysems. The Government
Performance and Results Act (GRPA) goals structure provides an excellent framework for digning
research priorities with the resources dlocated to perform the work. However, RSAC is concerned
that annual performance goals are still focused on specific products (i.e., reports, data collected, €tc)
and recommends that the program goal's should focus instead on outcomes, and that the annua
performance godls be related to milestones aimed towards achieving the long-term objectivesidentified
in the Strategic Plan.

Keywords: GPRA, budget, research, strategic planning
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1. EXECUTIVE SUMMARY

On February 23 and 24, 2000, the Research Strategies Advisory Committee (RSAC) of the
Science Advisory Board (SAB) reviewed the FY 2001 Presidential Budget Request for the US
Environmenta Protection Agency (EPA). The Committee was pleased to see that the Agency has
continued to make marked improvements in the budget and planning process. In particular, the
committee commends the initiative taken by the Agency’ s Office of Research and Development (ORD)
to build upon the Government Performance and Results Act (GPRA) framework that has been
developed for Agency planning and budget development. Innovations such as developing an inventory
of science activities in the Agency, beginning to congtruct an Agency-wide science strategy and a set of
principles for how to implement it, piloting a series of multi-year planning processes, and developing
way's to conduct futures assessments are actions that can significantly improve the science planning and
budgeting process if implemented effectively.

As part of the review process, the RSAC responded to six charge questions.

a) Can the objectives of the research and development program in ORD and the broader
science and technology programsin EPA be achieved a the resource level s requested?

RSAC found the funding request to be appropriatdly prioritized based on the Agency Strategic
Pan, but the Committee continues to have reservations about the adequacy of the overdl funding level
given the increasing complexity and cost of environmenta problems. An influx of new resserchersis
required in order to maintain core competencies that ensure continuity in the research, and to be
prepared to address newly emerging issues. Thisis particularly important given that ORD has aaging
workforce. Itiscritica that ORD find some way to bring additiona scientists on board to ensure that
EPA’s current and future science needs are met.

Aress of emphasis highlighted in the FY 2001 plan identify mgor science and technology issues
that, with some exceptions, reflect the highest environmentd priorities identified by the risk
assessment/risk management framework. ORD was not able to share with RSAC its own priorities for
research efforts that would have been proposed for the FY2001 budget had its budget ceiling been
higher. We suspect that numerous research project areas have potentia benefits for EPA's regulatory
and guidance programs that would far outweigh the costs of the research and are therefore excellent
candidates for funding. Example project areas from our members areas of expertise that we believe to
have such favorable benefit/cost characteristics include tropospheric ozone, RCRA Corrective Action,
endocrine disruptors, drinking water Candidate Contaminant List (CCL), combustion research, and
ecologicd research. Undoubtedly, other research project areas aso have great merit for immediate
funding. The RSAC dso fedsthat the Agency needs to more fully integrate the risk assessment
paradigm into the Strategic planning process.

b) Does the budget request reflect priorities identified in the EPA and ORD Strategic



Plans?

In generd, the RSAC was able to understand from the information provided about how itemsin
the budget relate back to the goals and objectives sated in the EPA and ORD dtrategic plans.
Although RSAC did not dways understand how the size of a particular request reflected the priorities
assigned in the plans, there were no obvious inconsstencies.

RSAC suspects that omissons in research activities often rdate to the lack of alegidative
authority or executive mandate to pursue theissue a hand. For example, naturally occurring
radioactive materids (NORM) and indoor air are good candidates for high Agency research priorities,
but EPA has no statutory authority to regulate either indoor air or NORM and these issues have
received consstently low budget priorities over the years.

) Does the budget request reflect coordination between ORD and the Program Offices?

The Committee was impressed with the progress made in the past year in heightening the level
of interaction between ORD and Program Offices. Evidence of this effort was provided in avariety of
ways. Frg the Science Inventory explicitly identifies the science activities of many Program Offices.
Second, a high degree of coordination is demongtrated by the explicit coupling of ORD’ s research
portfolio to specific gods of the program office. Findly, there was the explicit acknowledgment by
some of the program offices that research provided an important basis for many regulatory actions.

The Agency has further improved the coordination between ORD projects and the needs of the
program offices, and we can see that the program office needs are well integrated into the ORD budget
request. There were good indications of communication and responsiveness of ORD efforts to support
program offices needs. The Office of Pollution Prevention, Pesticides and Toxic Substances (OPPTS)
and the Office of Air Programs (OAR) presentations provided the strongest evidence of this. Inthe
latter case, the Agency effort to understand the effects of exposure to PM,, 5 and to prevent harm to
human hedlth and the environment is avery good example of how a highly coordinated and synergistic
program has been built between the research and regulatory programs of the Agency.

d) Does the budget request support a reasonable balance in terms of attention to core
research on multimedia capabilities and issues and to media-specific problem-driven
topics?

The FY 2001 ORD request alocates approximately 44% and 56% of the budget, respectively,
to core and media-specific research areas, consstent with the Nationa Academy of Sciences (NAS)
past recommendations and with ORD’ s dtrategic plan. RSAC is encouraged by the continued efforts of
ORD to improve coordination with the Program Offices so its projects can better meet program needs.
The criteria used for the classfication of research activities as “core’ or “problem-driven” are not
aways obvious and should be clearly stated and applied consgtently. It is most important to maintain



core research capabilities, as many of the problems confronting the Agency are not solvable by the
“media-specific’ driven research.

€) Does the budget request balance attention to near-term and to long-term research and
science and technology issues?

The Agency has given thoughtful consideration to both long-term and short-term research
needs and science and technology issues. In recent years, the Agency hasinitiated numerous long-term
research themes (e.g., children’s hedth, globd climate change, coasta ecosystem hedlth, and dry
deposition monitoring). However, thereis still no overal explicit goproach to incorporate the
requirements of longer-term research programs within the short-term budgetary process. Long-term
research projects are a specia risk because they are terminated or truncated due to cost-cutting
imposed to provide the resources needed to respond to high-priority, short-term needs. RSAC notes
that the upcoming change in administration aso places long-term research projects at risk. RSAC
urges the establishment of a mechanism to identify and pursue emerging issues because recognition of
such issues often forms the bases for future research and science and technology programs and may aid
in the timely identification of environmentd problems before they become mgor problems with szable
impacts and remedid costs. The Committee believes that emerging issues need to have ongoing, stable
support because EPA isthe key Agency charged to watch aggressively for critica new environmenta
threets to human and ecologicd hedth.

f) How can EPA use or improve upon the Government Performance and Results Act
(GPRA) structure to communicate research plans, priorities, research requirements,
and planned outcomes?

EPA usesthe GRPA gods structure to organize its budgets. Thisformat provides an excellent
framework for showing the aignment of the research priorities with the resources dlocated to perform
thework. RSAC is concerned that annual performance goas are still focused on specific products
(reports, data collected, etc.) rather than on the improved understanding of environmenta functions and
processes. The Committee recommends that the program goals should focus on outcomes rather than
outputs and that the annua performance gods truly relate to achieving the identified objectivesin the
Strategic Plan.



2. INTRODUCTION
2.1 Background and Schedule

RSAC is made up of members from most of the other standing committees of the SAB. The
Committee has reviewed the Office of Research and Development’s (ORD) budget request annually
for more than adecade. Thisisthe second year that dl of the Science and Technology componentsin
Agency Program Offices were reviewed and the third year that a GPRA god-based budget was
presented. The purpose of the review isto provide the Agency and Congress with advice and insight
on the adequacy of the FY 2001 budget request to implement a science program of high qudity that is
responsive to the Agency’s needs. The Committee was provided with background documents supplied
by the Agency, supplemented by briefings from Agency senior managers during the meeting.

The Science Advisory Board (SAB) review of the proposed Science and Technology budget
for the Environmental Protection Agency is normdly an annud event. The timing associated with the
public avallahility of the budget materids often makes scheduling of aformd review difficult. Reviews
completed by RSAC dso require forma public review and approva of the SAB’s Executive
Committee. Thisyear, the budget materids were released in early February, with the review materids
made available to the Committee on February 8th. The Committee met on February 23 and 24, 2000,
with forma review and gpprova by the Executive Committee completed on March 8, 2000.

Generaly, the Chair or another Member of the RSAC provides expert testimony to the House
Committee on Science during its annual budget hearings, which are normally scheduled shortly after the
release of the proposed budget. This year’ s budget hearing will be held on March 23, 2000, with Dr.
Seeker testifying on behdf of RSAC.

2.2 Chargetothe Committee

a) Can the objectives of the research and development program in ORD and the broader
science and technology programsin EPA be achieved at the resource levels requested?

b) Does the budget request reflect priorities identified in the EPA and ORD Strategic
Mans?

C) Does the budget request reflect coordination between ORD and the Program Offices?

d) Does the budget request support a reasonable balance in terms of attention to core
research on multimedia capabilities and issues and to media-specific problem-driven
topics?

e) Does the budget request balance attention to near-term and to long-term research and

4



science and technology issues?

f) How can EPA use or improve upon the Government Performance and Results Act
(GPRA) structure to communicate research plans, priorities, research requirements,
and planned outcomes?

Responses to these questions, and other issues the Committee wishes to address, are provided
to both the Agency and the Congress.

2.3 Format of this Report

Following the Executive Summary and this Introduction, this report provides specific responses
to the questionsin the Charge to the Committee (Chapter 3).



3. RESPONSE TO THE CHARGE

3.1 Objectives Versus Resource L evels Requested

Charge Question: Provide advice on whether the objectives of the research and
development programin ORD and the broader science and technology programsin EPA
can be achieved at the resource levels requested

The Presidentia budget request levels were smilar to the levels requested in the last two years.
The stience and technology activities in the request were selected Smilar to last year, involving a
priority-setting process that identifies the highest environmentd risks within eech environmenta god
edtablished in the EPA Strategic Plan and using the sound scientific principles of the risk assessment/risk
management framework. The RSAC found the funding request priorities to be consstent with the
environmenta gods established in the Agency Strategic Plan. However, RSAC is concerned about the
impacts of the hiring freeze & EPA which prevents ORD from hiring postdoctora fellows and other
scientists needed by the Agency to ensure continuity in the research program, to meet program needs,
and to maintain the core competency needed to ensure EPA has the scientific ability to address
emerging issues.

Aninflux of new researchersis required to maintain core competencies. Thisis particularly
important because ORD has an aging workforce. ORD has atempted to solve this problem through its
postdoctord fellowship program, but the EPA hiring freeze prevents ORD from hiring postdoctora
felows this year and for the foressegble future. It iscritica that ORD find some way to bring additiona
scientists on board to ensure that EPA’ s current and future science needs are met.

RSAC was pleased to see that the Agency developed the ORD Strategic Plan for FY 2001 as
an outgrowth of the previous year’ s effort. We fed it is necessary to emphasize that most of the
programs and problems confronted by the Agency do not lend themsdlves to short-term answers but
ingtead are only resolved through multi-year research efforts. Areas of emphasisin the FY 2001 plan
identify mgor science and technology issues which, with some exceptions, reflect the highest
environmenta priorities identified by the risk assessment/risk management framework. ORD was not
able to share with RSAC its own priorities for research efforts that would have been proposed for the
FY 2001 budget had its budget ceiling been higher. We suspect that numerous research project areas
have potentia benefits for EPA's regulatory and guidance programs that would far outweigh the costs
of the research and are therefore excdllent candidates for funding. Below, we list example project
areas from our members areas of expertise that we believe to have such favorable benefit/cost
characterigtics. Undoubtedly, other research project areas dso have great merit for immediate funding.



a) Tropospheric Ozone

Although tropospheric ozone research has been increased dightly in the proposed
budget, the level of support isinsufficient to meet Agency needs. Thereis ill asgnificant lack
of knowledge on the full range of atmospheric processes that lead to ozone formation and
accumulation, and on the relative importance of mgjor precursors (e.g., NO,, hydrocarbons) in
control strategies. There are dso dgnificant knowledge gaps in amospheric chemistry
pathways that are common to both ozone and secondary particle formation; without this
understanding it may be difficult to achieve either PM or ozone compliance with the NAAQS.
Knowledge about the mgjor determinants of exposure to ozone and PM, aswell as the hedlth
effects from the combined exposures to these pollutants is dso limited. A better understanding
of tropospheric ozone will require more support than is currently being proposed.

b) RCRA Corrective Action

RCRA correction action is an effective regulatory program which has very high
potentia for cleaning and restoring our land and water resources. However, asgnificantly
greater budget needs to be alocated to thisinitiative in order to assure achieving EPA’s GPRA
god and objectivesfor corrective action. Integration of technical and engineering experiences
for use by the EPA regions that are implementing the RCRA corrective actions requires
sgnificantly more funding than that currently proposed if we are to restore contaminated Stesto
productive use and to reduce hedlth risks to acceptable levels at each Site.

¢) Endocrine disruptors

It isaconcern of the RSAC that in EPA's effort to reach each of its GPRA godls, it
may overlook or not provide for the essentia research needed to reach those gods. For
example, under the endocrine disruptor program, five essentid effects-related goas were
presented in the budget narrative that, in the long-term, will begin to meet the Agency's mandate
under the 1996 FQPA and amendments to the SDWA. However, the criticd research that will
provide the foundation for meeting those gods is not gpparent in the budget narrative, is not
clearly defined in any budget line, nor isit reflected in the Agency's 2001 budget request. The
1996 FQPA and amendments to the Safe Drinking water Act (SDWA) directed EPA to:

develop a screening program, using appropriate validated test systems and other
scientifically relevant information, to determine whether certain substances may
have an effect in humans that is similar to an effect produced by a naturally
occurring estrogen, or other such endocrine effects as the Administrator may
designate.

EPA was to desgn a screening program for chemicas of this nature by August, 1998, which it



did through the use of the Endocrine Disruptors Screening and Testing Advisory Committee
(EDSTAC). The EDSTAC recommendations included a set of four in vitro and sevenin vivo
screensfor Tier One screening and a set of three mammaian reproductive and four
multigenerationa testsin other taxa for Tier Two testing. EPA was to implement the program
by August, 1999 and report to Congress in August, 2000 on the effectiveness of the program.
The recommended screens and assay's required further testing and modification, aswell as
standardization, and vaidation before they could be applied under FQPA or SDWA. Not one
of the screens or tests has been standardized or vaidated yet and the budget request is
insufficient to support the R& D required for these efforts. It is criticd that the screens and tests
be standardized or validated before any testing for endocrine disruption is done to ensure it is
done appropriately.

d) Candidate Contaminant List

The Candidate Contaminant List (CCL) serves as adriver for research under the
SDWA. The briefing materid provided along list of contaminants thet are to be regulated in
the next two years. Thislist servesto identify those contaminants (both microbid and
chemicals) for which research information will be needed. The budget dlocated ($48.9M)
appears inadequate to meet the stated objectives for the diverse research (occurrence,
exposure, hedth effects and remedia action work) that will underpin these mgor environmenta
regulations. The many and varied agents involved demand a diverse set of research activities.
For example, current methods for detection of pathogens such as Cryptosporidium are too
insengtive to meet regulatory goas. Risk assessments for key contaminants and populations
(e.g., arsenic, copper, dichloroacetic acid, microbia pathogens in immunocompromized
individuas) require much more complete information than is currently available. The Agency’s
plansto explicitly consder sengtive individuas add significantly to this research burden. In
addition, there are many precedent-setting rules that will have to ded with modes of action not
explicitly addressed in previous regulaions in order to properly consder dternative
technologies for remediation. Consequently, the Agency will have to carefully consider its
research priorities to determine what information it will need to meet the most important of its
regulatory godsin thisarea

€) Combustion Research

There has been a steady decline in the combustion science research conducted at the
Agency. Combustion remains today the dominant source of power production, transportation,
and wadte trestment in today’ s society. This dominance islikely to continue for many yearsto
come. Combustion-based sources aso generate sgnificant quantities of many types of pollution
including ozone and acid rain precursors, fine particulate matter and air toxics. For this reason,
the Agency must enhance its core competency in combustion science including combustion
chemidry, characterization and monitoring systems, combustion generated pollutants and



control technologies.

f) Ecologica Research

The responghilities of the EPA extend to the protection of ecologicad hedth aswell as
human hedth issues. RSAC is concerned that the leve of research funding presently dlocated
to ecological research is not adequate to address the numerous risks imposed by chemicdl,
physica, and biologica stressors on varied ecological resources. In the case of ORD, for
example, the Sound Science god support is decreased for FY 2001. Only globa change
research shows a significant increase in support from FY 2000 to FY 2001. Both Integrated
Science for Ecosystem Chdlenges (ISEC) and the Coastd Monitoring Initiative program are
scheduled for extremely modest increases. Unlike human heglth concerns, ecological hedlth
issues frequently lack organized, specid interest support. As aresult the Agency has a specid
respongbility to expand efforts to protect ecosystems. Human hedlth is ultimately and intimately
linked to the hedth of our Nation's ecosystems.

3.2 Budget and Prioritiesin Strategic Plans

Charge question: How well does the budget request reflect prioritiesidentified in the
EPA and ORD strategic plans?

In generd, the RSAC was able to understand from the information provided how itemsin the
budget relate back to the goals and objectivesin the EPA and ORD dtrategic plans. Although we did
not dways understand how the size of a particular request reflected the priorities assgned in the plans,
neither did we find any obvious inconsstencies. In the future, RSAC recommends that the Agency be
more specific relating the budget requests to Agency priorities.

Our overdl impression is that the budget is reasonably consstent with the stated priorities of the
drategic plans, but we are concerned that some important research needs may remain unfulfilled
because they are not given priority in the plans or in some cases may not even appear in those plans.
RSAC suspects that these omissions often reate to the lack of alegidative authority or executive
mandate to pursue the issue at hand. If the Agency bdieves that a particular program proposa may fall
to gather support from either the Executive Branch or the Congress because of such alack of authority,
then it isless likely to propose that program over others with lower scientific priority but with obvious
authorities or mandates. Even if the program is proposed, the proposed budget may be less than might
be judtified by the magnitude of the risks addressed and the degree of uncertainty in thoserisks. Two
examples of such “orphan risks’ are Naturaly Occurring Radioactive Materias (NORM) and
hazardous condtituents in indoor air.



Screening-level cdculations of theindividud and population-wide risks of NORM suggest thet
they may wel be of the same order of magnitude or higher than the corresponding risks posed by other
materids (e.g., chemica wagtes) that are highly regulated by the Agency. These estimates are
accompanied by agreet ded of uncertainty. The combination of potentialy high risks and high
uncertainty makes NORM a good candidate for Agency research priority, but in fact this area has been
assigned consstently low budgets despite over a decade of attention in the Office of Radiation and
Indoor Air (ORIA) and its predecessor organizations. This Stuation is exacerbated in the FY 2001
budget request because it reduces the ORIA’ s budget while preserving some protected programs
funded out of that budget. The result isthat NORM investigations will be brought to a virtud standdtill
a atime when they could benefit from an infusion of support to support EPA’s core capecity in this
area..

Similarly, the estimated hedth risks from hazardous congtituents in indoor air are widely judged
by scientists working in this arena to be greater than those posed by emissions from point, area, and
mobile sources, yet research to reduce resdua uncertainties or to devise intervention strategiesis not
well funded in comparison to the more traditional regulated sources of airborne hazards. EPA hasno
gatutory authority to regulate either indoor air qudity or NORM.

The Agency does have authority, however, to regulate Non-Aqueous Phase Liquids (NAPLS)
that occur in subsurface soils from leaking storage tanks, spills, and improper disposa of wastes.
NAPLs are generdly thought to pose significant risks and to require significant resources for
remediation with currently available technologies. However, development of cost-effective methods to
clean up these contaminants has not received a corresponding degree of attention at EPA or elsewhere.
It is not clear from the materias presented to the RSAC why higher priority has not been given to
NAPL remediation technologies. EPA leadership and federd funding would help address this need.
Exploitation of opportunities to leverage EPA funds through partnerships with the owners of
contaminated sites and other responsble parties could aso be effective.

3.3 Coordination between ORD and the Program Offices

Charge question: How well does the budget request reflect coordination between ORD
and the Program Offices?

The Committee was impressed with the progress made in the past year in heightening the level
of interaction between ORD and Program Offices. Evidence of this effort was provided in avariety of
ways. Fird the Inventory explicitly identifies the science activities of many Program Offices. Second, a
high degree of coordination is evidenced by the explicit coupling of ORD’s research portfolio to
specific program office gods. Finaly, there was the explicit acknowledgment by some of the program
offices that research was an important underpinning of many regulatory actions.

The Science Inventory organized by ORD seemsto be avery important catayst for
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communication between Program Offices and ORD. Moreover, it provides atool for identifying points
of interaction and synergy between different Program Offices that could be important for advancing the
Agency’ s regulatory agenda with a more cohesive, multimedia gpproach. Thistype of information base
could be avery effective toal for identifying problems that have cross-Program Office interests.
Mistaken actions could well be avoided with an organized and searchable database of thiskind. A
strategy needs to be developed explicitly to ensure that the database is used to establish cross-program
interactions.

If the Science Inventory is used as abasis for indtituting a multiyear planning process that
develops aroad map to guide the Agency by specifying research needs and the sequence of events
leading to specific environmenta decisons, it will provide a very effective means for identifying critica
data gaps that might not be gpparent to either the Program Offices or to ORD. In this context, it should
also provide a better picture of progress towards particular objectives, abetter basis for defending
Agency programs, and a more efficient and useful projection of peer review into the regulatory process.
Without it, effective coordination of science activities underway across the Agency is not possible.

Certain of the Program Office participants in the budget review meseting clearly indicated they
gppreciated the contribution of the research program. The OPPTS and Office of Air Program
presentations provided the strongest evidence of this. In the latter case, the PM,, 5 problem appears to
be a very good example of how a highly coordinated and synergistic program has been built between
the research and regulatory programs of the Agency.

Other Program Offices gppear to view ORD as a source of information, but not necessarily the
place within the Agency that will help them to identify the problems of the future. The Committeg's
intent is not to identify this as a negative interaction between the Programs and ORD, but rather to note
that the Programs may not be fully utilizing the cgpabilities within the Agency. An active misson of
ORD should be amed at identifying and anticipating the next big environmenta problems facing the
Agency. Inthisregard, the Committee was pleased to see that ORD has assumed a responsibility for
identifying future problems. It is hoped that Program and Regiond Offices will support and contribute
to this activity, because they are often closer to the redl world problems and are in agood position to
recognize trends that are of potentia importance in this regard.

RSAC ds0 fed s that the Agency needs to more fully integrate the risk assessment paradigm
into its strategic planning process. Congderable energy and resources were spent during the last 15
years, under the direction of the Risk Assessment Forum, to fully develop and test the risk assessment
paradigm leading to ultimate publication of risk assessment guiddines in the Federd Register. Agency
daff and management should now recognize that they have the mogt effective and efficient planning and
prioritization tool a their fingertips with these guiddines. The well-known steps of problem formulation,
risk anayss, risk characterization and risk management goply to essentidly dl of the Agency activities.
RSAC is concerned that many of the new and existing programs within the Agency do not properly
reflect the knowledge that could be gleaned from proper gpplication of risk assessment guiddines.
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Agency gaff should be continudly refreshed and tutored on the gpplications of the risk assessment
guidelines. Thereis not a better tool available to ensure the promotion of high qudity science and the
proper dlocations of budgetary resources.

The RSAC reinforcesits support of the use of the risk assessment and risk management
paradigm to develop priorities for research and regulation designed to protect both human and
ecologicd hedth. Resourcesin dl Program Offices are limited and methods that begin with evauations
of exposure and hazard identification for humans or loss of habitat for ecosystems provide afirst cut for
determining which contaminants and/or biologica (e.g., exotic organisms) and physicd (e.g., habitat
destruction) stressors are likely to be detrimental serve as guides for fuller characterization of the hazard
or dressor for purposes of risk assessment. At the same time there must be sufficient flexibility so that
efforts can be directed at understanding new problems or addressing older problems too complex to
resolve in the past (e.g., meaningful studies of complex environmental mixtures).

3.4 Balance Core and Problem-driven

Charge Question: How well does the budget request support a reasonable balance in
terms of attention to core research on multimedia capabilities and issues and to media-
specific problem-driven topics?

The 2001 ORD budget request alocates approximately 44% and 56% of the research budget
to core and media-specific research areas respectively, consstent with the NAS' past
recommendations and with ORD’ s Strategic Plan. RSAC is encouraged by the continued efforts of
ORD to improve coordination with the Program Offices so its projects better meet program needs.
Thisis evident in the budget request. The decision process and criteriathat lead to a project being
classfied as*“core’ or “problem-solving” research is dill not trangparent, o the RSAC cannot fully
evduate this charge question. The committee recognizes that the resource dlocations to the two areas
of research may vary from year to year as budgetary congtraints and Agency needs change. However,
the criteriaused for the classfication of research activities as“ core’ or * problem-driven” should be
clearly stated and gpplied consgtently. RSAC believesthat it is most important to maintain core
research cgpabilities, as many of the problems confronting the Agency are not solvable by the “media-
specific” driven research. Itiscritica dso that the Agency maintain and improve multimedia core
competencies that will help address these problems and identify emerging and futureissues. RSAC
strongly supports the fellowship and exploratory grant programs because they will contribute strongly to
competency development.

3.5 Balance Near-term and Long-term

Charge Question: How well does the budget request balance attention to near-term and
to long-term research issues?
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RSAC concludes that the Agency has given thoughtful consideration to both long-term and
short-term research needs and science and technology issues. Addressing both long- and short-term
issues with comparable efforts is more important than developing specific criteriafor afixed retio
between the two needs. There are a number of emerging issues that would benefit from longer-term
thinking and planning. Examplesinclude the impacts on ecosystems of genetically modified agriculturd
plants, the potentia for outbreaks of waterborne drug-resistant pathogens, and the risk management
implications of the ahility to identify geneticaly determined variables in susceptibilities to hazards. We
commend the Agency for working towards a baance, and we offer suggestions for improvemen.

While some of the programs emphasized in FY 2001 are longer-term efforts, thereis ill no
overal explicit gpproach to incorporate the requirements of longer-term research programs within the
short-term budgetary process. There are severd examples of longer term research issuesthat are
addressed in the current budget request including: global climate change assessments, ecosystem
monitoring and studies on impacts on developmentd children’s hedth. It isimportant that the Agency
strengthen its strategic planning processes to fund and protect the longer-term research on critical
environmental issues that transcend the year-to-year budget framework. Long-term research projects
are a specid risk, because they are terminated or truncated due to cost-cutting imposed to provide the
resources needed to respond to high-priority, short-term needs. RSAC notes that the upcoming
change in administration also places long-term research projects at risk. Long-term research requires
multi-year planning and evaugtion.

In addition to the need to baance long-term and short-term research, we urge the Agency to
improve its ability to identify and pursue emerging issues. This process should be open and transparent
to stakeholders and be coordinated with other agencies. Emerging issues often form the bases for
future research and science and technology programs. These programs may aid in the identification of
environmental problems before they become mgor issues with szable impacts and remedid costs.
These efforts are necessary even for a mission-oriented agency such as EPA. Future environmental
concerns are difficult to anticipate and, as such, may require the assistance of both internal and externa
experts. Identification mechanisms, for example, might include the use of workshops, recommendations
and assessments from relevant professiona societies, and suggestions of experienced researchers both
within and without the Agency.

The Exploratory Grants Program is a further mechanism to identify emerging issues. RSAC is
very concerned about the decline in funding for this Program. 1n 1994 support for Exploratory
Research was $22 miillion dollars. This has dropped to alow of $10 millionin FY 2000 and the
request for FY 2001 isthat it held a thislow level. The Committee believes that emerging issues need
to have ongoing stable support from EPA, because it is the key Agency that can aggressively watch for
critica new threets to human and ecologica hedth. In addition to an adequate funding level, RSAC
recommends that selections for Exploratory Grant proposals be based on the extent to which they
identify novel and important themes that are relevant to EPA’ s respongibilities.
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3.6 Improvementsto GPRA Structure

Charge: Provide advice on how can EPA use or improve upon the Gover nment
Performance and Results Act (GPRA) structure to communicate research plans,
priorities, research requirements, and planned outcomes.

EPA continuesto utilize the GRPA gods structure to organize its budgets and is now moving
toward the first evauation of the completion of the annua performance goas that were set for FY 1999.
Thisformat provides an excdlent framework for showing the aignment of the research prioritieswith
the resources alocated to perform the work. RSAC is concerned that annua performance gods are
still focused on specific products (reports, data collected, etc) rather than on the improved
understanding of environmenta function and process. RSAC recommends that the program goas
should focus on outcomes rather than outputs. In addition, it isimportant that the annua performance
gods redly relate to the identified objectives in the Strategic Plan.  There needs to be a more substantia
effort to identify appropriate milestones that are related to providing the fundamental understanding of
impacts to the environment rather than on specific products.

GPRA requires the matching of the Agency’ slong-term objectives to EPA’s Strategic Plan or
to the ORD Strategic Plan. These Strategic Plans outline research priorities over atime span of 3t0 5
years. Thus, to redly utilize the GPRA process, it isimportant to use multiyear planning to attain the
long-term gods. RSAC gpplauds the launching of the Six pilot multiyear planning efforts. It is essentid
to look ahead a where the Agency has decided it wantsto be as outlined in the Strategic Plans and to
lay out amultiple year pathway to achieve those objectives. The implications of changes in planned
budgets, new research results, the emergence of other competing priorities, etc. can then be examined
in awdl-defined context. However, it isimportant to recognize that these multiyear plans cannot be
immutable since research will inevitably lead to unexpected results. Thus, periodic regppraisa and
possible revison of the multiyear plans must be an integrd part of the process. However, thereisno
way to determineif the annua performance gods are on the critica pathway to meeting the strategic
plan gods without amultiyear plan.

We look forward to seeing the results of this multiyear planning process and encourage its
expangon as soon as practica. In the implementation of this process, it is essentid to ensure that
planning does not become onerous. Otherwise the planning process can consume too much time and
energy relative to actudly performing the research to obtain the needed information.

The ORD GPRA plans must be integrated with the Program Office plansin order to fully meet
the Agency gods. The avalahility of the Science Inventory provides an essentid tool in this planning
process. RSAC looks forward to the report of the Science Policy Council on what processes will be
used to utilize the inventory and other Agency data bases to foster and facilitate the integration based on
the GRPA gods. We hope that in the near-term future, we will see integrated multiyear plans that show
how the various components of the Agency are addressng complicated environmenta problemsin a
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coordinated and coherent manner and thereby meeting the Agency’slong term gods (i.e., road maps).

While the Committee was impressed with the substantive progress made in the past year, it is
important that this momentum continue over the next severd yearsto inditutionaize the process. To be
useful, the information in the Science Inventory must be uniformly represented. 1t was difficult to ignore
the fact that there was generdly more specificity provided for projectsin the STAR program than for
intramura research.

Another problem for the Committee was that it was frequently not clear how criticd a particular
set of performance measures were coupled to specific goas. In part this concern may come from the
fact that we are not privy to the internd deliberations and negotiations that must occur in the
development of a set of prioritized research projects. To compensate for thislack of transparency, the
RSAC suggests that ORD might collaborate with the Program Offices to develop a short description
(1-2 sentences) of why the specific science product is critical to the Agency God.

The RSAC believes that ORD has taken an important step forward in establishing a science
activity database. ORD has dso developed a database for mgjor products of the Agency that should
be peer reviewed. Noting that EPA has recently established an Office of Environmenta Information
(OEl), the RSAC recommends that EPA integrate these two databases into a single Science database
that includes both the Agency’ s science activities and its science products. A single database consistent
with the GPRA gods offers saverd advantages to EPA induding it will: minimize the effort of Agency
respondents; alow for consstency in criteria used to assess science activities and peer review; alow
cross checking for completion of both products and activities, and provide the user with more complete
information on the Agency activities. An integrated database can be an effective foundation for building
an Agency-wide science strategic plan. Findly, any integrated database developed by EPA should be
a searchable database and web enabled for use by both the Agency and public. To be effective, an
interface needs to be built between the Agency’ s planning process and its science operations and peer
review/qudity control efforts for which the science activities and peer review databases were
developed.
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APPENDIX - ACRONYMNS

CCL Candidate Contaminant List

EDSTAC Endocrine Disruptors Screening and Testing Advisory Committee
EPA US Environmenta Protection Agency

FQPA Food Quality Protection Act

FY Fisca Year

GPRA Government Performance and Results Act
ISEC Integrated Science for Ecosystem Challenges
NAAQS Nationad Ambient Air Quality Standards
NAPL Non-Aqueous Phase Liquids

NAS Nationd Academy of Sciences

NO, Nitrogen Oxides

OEl Office of Environmenta Information

OPPTS Office of Pollution Prevention, Pesticides and Toxic Substances
ORD Office of Research and Development

ORIA Office of Radiation and Indoor Air

PM Particulate Matter

PM, 5 Particulate Matter of 2.5 microns or less
RSAC Research Strategies Advisory Committee
RCRA Resource Conservation and Recovery Act
SAB Science Advisory Board

S&T Science and Technology

SDWA Safe Drinking Water Act
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