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Ms. Joyce Chiras
Defense Technical Information Center
DTIC/OCA
Suite 0944
8725 John J. Kingman Road
Ft. Belvoir, VA 22060-6218

Re: Strategic Environmental Research and Development Program (SERDP) Annual
Reports to Congress - FY 1997

Dear Ms. Chiras:

Enclosed are copies of the Annual Report to Congress - FY 1997 by the SERDP Council and the
AnnualReport to Congress - FY 1997 by the SERDP Scientific Advisory Board for your use. There
is no proprietary information contained within these documents so feel free to make them available
to any interested parties. Both reports have also been distributed to the Library of Congress and are
available for download from our website (http://www.serdp.gov).

Sincerely

Lucia Valentino
SERDP Support Office
HydroGeoLogic, Inc.
703-736-4549
lucia@hgl.com

SERDP Support Office
1155 Herndon Parkway, Suite 900

Herndon, Virginia 20170

TQA TEL: (703) 478-5186 FAX: (703) 471-4180L QALT
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March 15, 1998

Mr. George T. Singley, III
Acting Director, Defense Research and Engineering
3030 Defense Pentagon, Room 3E1014
Washington, DC 20301-3030

Dear Mr. Singley:

On behalf of the Strategic Environmental Research and Development Program
(SERDP) Scientific Advisory Board (SAB), I am forwarding the FY 1997 SAB Annual
Report to you for submission to Congress.

During FY97, the SAB continued and expanded its activities and involvement
with SERDP. The Board reviewed 18 continuing projects, valued at $21.17 million,
and 36 FY97 and FY98 new start proposals, valued at $17.87 million.

The SAB was important in refining SERDP's strategic vision and in focusing on
these goals at the meetings throughout the year. There was agreement that SERDP
must address not only defense readiness-related environmental concerns, but also
environmental issues concerning long-range national security policy formulation,
decision making, and management.

The workshop on the needs and opportunities for Management Scale Ecosystem
Research conducted by SERDP this past spring was a tremendous success, thanks in
part to the involvement of select members of the SAB. This workshop provided a
scientific foundation upon which to support research on detailed, specific requirements.
A focused Statement of Need requesting proposals in the area of ecosystem monitoring
has been issued in FY 1998 for a possible FY 1999 new start. To take advantage of
our success, a Cleanup Workshop has been proposed to focus research efforts on
opportunities in the cleanup area. Members of the Cleanup subcommittee, in
cooperation with the American Academy of Environmental Engineers and SERDP
staff, are actively involved in the planning and execution of a workshop planned for
early summer.



New in FY 1997, SERDP implemented an external peer review evaluation
process which the SAB considers useful and fully endorses for future years. The Board
views FY 1997 as a step forward to preserve technical quality, focus on strategic
environmental issues, and distribute scarce resources. Furthermore, the Board and I
want to thank you for your support of SERDP.

Sincerely,

Michael J. R• n
Chair
SERDP Scientific Advisory Board
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SERDP EXECUTIVE SUMMARY

EXECUTIVE SUMMARY
Section 2904(h) of title 10, United States Code, requires that an annual report of the Strategic
Environmental Research and Development Program (SERDP) Scientific Advisory Board (SAB)
be submitted to Congress no later than March 15 of each year. The Annual Report is required to
describe the actions of the SAB during the preceding year and to provide any recommendations,
including recommendations related to projects, programs, information exchange, and additional
legislation within the scope of SERDP. This is the sixth Annual Report of the SERDP SAB and
includes SAB activities and Program recommendations during FY97.

During FY 1997, the members renewed their focus on improving technical quality and an interest
in maintaining a strategic vision. The members reaffirmed their position that SERDP be proactive
and visionary as opposed to reactive. Each and every project was reviewed during this fiscal year
in the context of the defimed characteristics that are associated with a "strategic" defense R&D
program. Specifically, SERDP should focus on research that is:

* essential for the solution of major defense mission-readiness related problems;

* scientifically plausible;

0 focused on areas where progress under other program sponsorship in DoD and/or
other agencies is not sufficient or satisfactory;

* catalytic in nature to initiate, organize, and accelerate essential research in
partnership with the Federal and private sector; and

0 provides sufficient proof-of-principle demonstrations to attract follow-on Research
Development Test & Engineering (RDT&E) support.

Significant initiatives to these ends have contributed greatly to the overall success of the Program,
specifically, an inherent desire to keep the Program focused on strategic matters of concern to the
Department of Defense including the impetus for the Ecosystems Management Research
Workshop.

As a group, the SAB reviewed and provided funding recommendations for 54 projects with a total
value in excess of $39 million. This year, the Board participated in a review of the Program's first
non-Federal research solicitation and supported efforts by the Executive Director and Council to
increase participation by the non-Federal sector. Additionally, the Board strongly encouraged
leveraged funding of projects, regardless of the performer. We strongly encouraged the eventual
users of technologies, specifically the three Services, to provide support and, given successful
development, assurances of cooperative funding in the project's later years.

The Executive Director continued to involve fully the SAB members in most all management
issues. The Board's influence on the Program extended beyond the routine process of approving
projects that exceed a funding threshold, influencing the eventual balance of resources between
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Thrust Areas. The Board concurred with an increase in Conservation funding and a more
moderate decrease in Cleanup funds due to the potential for high return on investment over the
long-term. The Executive Director encouraged the SAB to continue to participate in the following
activities:

* provide recommendations in the project selection process;

* identify opportunities for technology development;

* foster technology transfer between the private sector and governmental agencies;

determine feasibility and applicability of using Federal data resources for
environmental purposes, especially in the conservation of land resources arena; and

* participate in overall strategy formulation and program management issues.

Representing a diverse membership from a host of professional backgrounds and areas of
recognized expertise from this nation's scientific community, the SERDP Scientific Advisory
Board provides a balanced, unbiased, and forward-looking perspective in all phases of its work.
The Executive Director continues to foster a resultant synergism that is created by the gathering
of this diverse expertise.

In an attempt to capture this synergism in FY 1998, the SAB will be introduced to the Services'
major development programs, such as next-generation weapons/platforms. The SAB intends to
take advantage of these introductory sessions to identify environmental areas of opportunity that
can benefit SERDP, defense program managers, and the environmental community at large.
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ORGANIZATION

The SERDP Management Structure

SERDP is a multi-agency (DoD, DOE, EPA) managed program funded by the Department of
Defense. Pursuant to title 10, U.S.C., SERDP is provided general oversight and policy guidance
by the SERDP Council that contains members from the SERDP participating agencies (DoD,
DOE, and EPA). The Scientific Advisory Board is responsible for providing advice and
recommendations to the SERDP Council on projects/proposals reviewed, and in accordance with
authorizing language, the SAB may advise the Council regarding other programmatic, funding,
or technically related issues with respect to the Program.

SERDP COUNCIL

EXECUTIVE DIRECTOR

EXECUTIVE WORKING GROUP SCIENTIFIC ADVISORY BOARD TECHNOLOGY THRUST AREA
WORKING GROUPS

Department of Defense * Government (DoD/DOF/EPA)
].Department of Energy •Industry
Environmental Protection Agency Academia * Cleanup

Conservation
Compliance
Pollution Prevention

EXTERNAL PEER REVIEW
GROUP

Government
Industryi Academia

Figure 1 SERDP Organization

During FY 1997, Mr. Bradley P. Smith served as the Executive Director of SERDP and the
Designated Federal Officer attending the SERDP SAB meetings in accordance with the
requirements of Subsection 10(e) and (f) of the Federal Advisory Committee Act. Mr. Smith
called each of the meetings in the Federal Register, approved the agendas, and attended all of the
five scheduled meetings of the SERDP SAB.
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The SERDP Thrust Areas

SERDP's Thrust Areas are directly in line with the four Pillars that exist within the Office of the
Deputy Under Secretary of Defense for Environmental Security, namely Cleanup, Compliance,
Conservation, and Pollution Prevention. SERDP conducts research to identify and promote
technologies that assist to improve cleanup effectiveness and reduce resultant costs to the
Department of Defense and Department of Energy; reduce the number of Notices of Violation
(NOVs) and mitigate the cost impact of the NOVs; improve DoD's capability to maintain force
readiness through enhancement of testing and training lands and serve as proper stewards of
Federal lands; and finally, eliminate the occurrence of future hazardous and toxic impacts by
materials substitution and process modifications.

Cleanup

Research in this Thrust Area focused on conducting research and development to achieve more
efficient, effective environmental cleanup of soil, sediment, groundwater, surface water, and
structures already contaminated by past practices with hazardous materials (including unexploded
ordnance) and toxic substances. The principal focus of this area is more cost effective: cleanup/
remediation techniques and technologies, monitoring and characterization methods and
technologies, and assessment methods.

Compliance

Compliance research and development included technologies to support environmental monitoring,
waste treatment and disposal, and environmental management not directly related to site
restoration, but related to meeting current and future environmental compliance requirements. It
also included end-of-pipe recycling, i.e., waste that is recycled for other than its original purpose.
Further, it addressed understanding the fate and transport of defense-related air and waste water
discharges.

Conservation

There is a growing need to use and maintain training and testing facilities effectively to support
environmental and operational requirements. Management of natural resources is an important
consideration in maintaining the use of these facilities to provide the realistic training environment
in which to exercise and test the capabilities of the military forces. Therefore, efforts in this
Thrust Area focused on research to understand, protect, and maintain natural resources in order
to ensure (1) compliance with environmental laws [such as the National Environmental Policy Act
(NEPA), the Endangered Species Act (ESA), and the National Historic Preservation Act (NHPA)];
(2) sustainable use of land and coastal resources; and (3) support for the stewardship of those
resources on relevant Federal lands. Research efforts were intended to (1) predict effectively the
presence, quantity, and quality of natural and cultural resources; (2) improve the knowledge of
the basic natural land and coastal processes as they relate to, and are impacted by, use of lands;
and (3) advance the technology to mitigate, rehabilitate, and maintain these resources.
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Pollution Prevention

The focus of this Thrust Area was to conduct research and development to reduce or eliminate the
creation of pollutants obviating the need for their treatment and disposal and to reduce the cost of
compliance with future environmental regulations. This is achieved through source reduction and
other practices such as increased efficiency in the use of raw materials including energy, water,
and other resources or through material substitution. Improved technology is the catalyst for
better pollution prevention. As a result, the Thrust Area focused on the need to identify
alternatives for or minimize the use of hazardous and toxic chemicals/materials, identify
alternative processes or technologies that result in less pollutants, improve the efficiencies of
mechanical and chemical systems, and assess the life-cycle effect of materials and systems. The
application of pollution prevention will positively influence the other SERDP Thrust Areas by
encouraging the use of innovative, pollution reducing technologies and practices.

FY97 SAB Membership

Section 2904(a-c) of title 10, U.S.C. SAB Members and Affiliations
requires the joint appointment of
members of the Scientific Advisory Dr. Walter J. Weber, Jr., Chair - University of Michigan
Board by the Secretary of Defense and Mr. Amos S. Eno, Vice Chair - National Fish and Wildlife Foundation

Dr. Rosina M. Bierbaum - Office of Science and Technology
the Secretary of Energy, in Policy
consultation with the Administrator of Mr. Richard A. Carpenter - Environmental Consultant

Mr. Richard A. Conway - Union Carbide Corporation
the Environmental Protection Agency. Dr. Raymond C. Loehr - University of Texas

and Dr. Marvin K. Moss - University of North CarolinaMembers were solicited Dr. Frank L. Parker - Vanderbilt University
nominated in accordance with the Dr. Michael J. Ryan - Bechtel Environmental, Inc.

from the three participating Dr. Jean'ne M. Shreeve - University of Idaho
statute Dr. Lydia W. Thomas - Mitretek Systems, Inc.

agencies, the National Research Dr. Karen E. Wetterhahn (t) - Dartmouth College
Council, the National Science Mr. Robert S. Winokur - National Oceanic and Atmospheric

Administration

Foundation, the Council on Mr. Randolph Wood - Nebraska Department of

Environmental Quality, as well as a (t) deceased Environmental Quality

representative from the States and
environmental community at large. Exhibit 1 - Membership of the SERDP Scientific Advisory Board During

Exhibit 1 lists the members of the FY 1997

Board during FY 1997; Appendix A
contains short biographies of each SAB member.

Fourteen members served on the Board during the year, although the year ended with thirteen
members. Dr. Walter J. Weber, Jr., and Mr. Amos S. Eno served as SAB Chair and Vice Chair,
respectively, for a second term. Dr. Michael J. Ryan and Dr. Jean'ne M. Shreeve were nominated
and elected as Chair and Vice Chair, respectively, for FY98. During the fiscal year, Dr. Rosina
M. Bierbaum served as the designee for the Assistant to the President for Science and Technology.
Mr. Robert S. Winokur served as the statutory member representing the Administrator of the
National Oceanic and Atmospheric Administration. Members continuing their terms included Mr.
Richard A. Carpenter, Mr. Richard A. Conway, Dr. Raymond C. Loehr, Dr. Marvin K. Moss,
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Dr. Frank L. Parker, Dr. Michael J. Ryan, and Dr. Lydia W. Thomas. New appointees were
Dr. Jean'ne M. Shreeve, Dr. Karen E. Wetterhahn, and Mr. Randolph Wood. During the course
of her research involving toxicity studies with dimethyl mercury, Dr. Wetterhahn was accidently
exposed to a lethal dose of this extremely toxic substance, and she later succumbed to mercury
poisoning.

The members effectively used a CLEANUP: CONSERVATION:

subcommittee structure in order to better Richard Conway Rosina Bierbaum

utilize members' expertise and time in the Raymond Loehr Richard Carpenter
Frank Parker Amos Eno

review of more than 50 projects that were Michael Ryan Karen Wetterhahn

brought in front of the SAB during FY Jean'ne Shreeve Robert Winokur
Lydia Thomas Randolph Wood

1997. This also allowed a more effective Walter Weber
means to handle more detailed information Karen Wetterhahn

Robert Winokur
on specific projects and to provide follow-on
review of issues and questions raised during COMPLIANCE: POLLUTION PREVENTION:

Rosina Bierbaum Richard Carpenter
the project review process. Exhibit 2 lists Richard Conway Marvin Moss

the subcommittee membership. Amos Eno Frank Parker
Raymond Loehr Michael Ryan
Marvin Moss Jean'ne Shreeve
Robert Winokur Lydia Thomas
Randolph Wood Walter Weber

Exhibit 2 - SAB Subcommittees
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ACTIVITIES AND RECOMMENDATIONS

Meetings

Section 2904, title 10, U.S.C., requires that the Scientific Advisory Board meet at least four times
per year. In FY 1997, the SAB met on five occasions; one primarily to discuss their ideas on
SERDP's strategic vision and four times to review and take action on new starts and continuing
projects. A list of the SAB meetings held during FY 1997 is provided in Table 1. Four of the
Board's meetings were held in the Washington, DC, area. The second meeting of FY97 was held
in Cincinnati, OH, to provide the Board the opportunity to visit the U.S. EPA's National Risk
Management Research Laboratory (NRMRL). At the conclusion of this meeting, the SAB toured
the laboratory and members were briefed by Dr. Tim Oppelt, Laboratory Director, on the
NRMRL's mission and activities.

Projects Briefed
SAB

Meeting Dates Location O o New Total

No. Starts
1 October 16-17, Federal Highway Administration

1 16 Conference Room 0 1 1
Arlington, VA

2 April 22-23, Crowne Plaza Hotel 6 2 81997 Cincinnati, OH

3 June 18-19, Arlington Hilton Hotel 12 1 13
1997 Arlington, VA

4 August 19-20, Arlington Hilton Hotel 2 10 12
1997 Arlington, VA

5 September 23-25, Federal Highway Administration5 Speb Conference Room 0 21 21
Arlington, VA

Table 1 - Summary of FY97 SAB Meetings

In accordance with the Federal Advisory Committee Act, announcements of all meetings were
published in the Federal Register; the meetings were open to the public; detailed records of events
were documented; and all records, reports, minutes, working papers, and agendas were made
available for public inspection.
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Activities

During FY 1997 the SAB reviewed all proposed new research projects as well as continuing
projects with a funding request approaching or in excess of $900,000. The Board also made
recommendations to the SERDP Council through the Executive Director regarding the projects
reviewed, assisted and advised the Council in identifying environmental opportunities, and
provided advice on other environmental issues within the scope of SERDP. The following sections
discuss each of these activities in more detail.

"Strategic' Nature of SERDP

The SAB dedicated most of the first meeting of the year to discuss the meaning and
implementation of 'strategic' as it relates to the Program. After considering legislative intent and
acknowledging that SERDP is the DoD 'corporate' environmental quality R&D program, the
Board agreed that,

"SERDP should be proactive and visionary as opposed to reactive and,
as such, should focus on undertaking high-risk, potentially high-payoff
research and development projects. Such projects are commonly long
term in nature and, in all cases, projects that are best carried out by
partnerships among the Services, other participating Federal agencies,
academia, and the private sector. SERDP must address not only
defense industrial complex and DoD force readiness-related
environmental concerns and issues, but also strategic environmental
issues of concern to long-range national security policy formulation,
decision making, and management. Environmental degradation directly
impacts both human and ecological health and well-being, as well as
indigenous natural resources and economic viability. Environmental
integrity is thus recognized clearly as key to the economic and social
welfare of nations."

The balance of the year's meetings were conducted with this vision in the forefront of each
member's mind, and a part of each meeting was dedicated to discussions involving 'strategic'
issues.

During FY 1997 the Board identified a potential catalytic role for SERDP in initiating and/or
executing ecological research at the management scale; a dedicated attempt by the SAB to focus
SERDP resources on a matter of strategic importance. As ecosystem management is becoming
the basis for the future management of DoD lands and waters, the SAB has recognized that too
often it is assumed that the fundamental scientific understanding of management actions is
adequate. In reality, there may be significant deficiencies in fundamental ecological science.
Conversely, defense installations may provide unique opportunities for applied ecological research.
A workshop on the needs and opportunities for Management Scale Ecosystem Research was
conducted during the Spring of 1997. The workshop was considered a success by all measures.

8
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Much of the success can be attributed to the foundation efforts of select members of the SAB. The
workshop convened a prestigious group of ecologists and scientists from related disciplines, land
managers, Federal researchers, and regulators to determine the areas of opportunities to conduct
research in support of defense requirements. The results of this effort have provided a scientific
foundation upon which to support research on detailed, specific requirements. A focused
Statement of Need requesting proposals in the area of ecosystem monitoring will be issued in
FY98 for a possible FY99 new start. All efforts will be fully coordinated with the recently
initiated U.S. Army's Land Management System research program and fully supported by the
DoD and DOE land use managers.

In a desire to capitalize on the success of the Ecosystem Management Research Workshop, the
members deliberated on other opportunities to reap similar successes in the other technical Thrust
Areas. Board members suggested an initiative to help focus research efforts on high potential
payoff opportunities in the cleanup area, such as alternative endpoints for remediation. A Cleanup
Workshop was proposed to address research into environmentally acceptable endpoints for
remediation at military sites. In cooperation with the SERDP staff, the Cleanup subcommittee
developed an outline for the workshop that included the participation of the American Academy
of Environmental Engineers. This workshop is planned for early summer 1998; members of the
SAB are actively involved in the planning and execution of the workshop.

Emphasis on Quality and Relevance

The Board's strategic vision was coupled with a continued focus on achieving world-class quality
research. Much of the SAB's strategy session time concentrated not only on SERDP's strategic
vision, but also on how to maintain and improve the relevance and quality of research and the
resultant products. From the outset of the fiscal year, the SAB supported the Executive Director
in the development of the FY 1998 Program, specifically with regard to the solicitation/evaluation
process that:

embraces the widest competition possible through the introduction of direct
participation of non-Federal research capabilities;

increases the use of outside peer review for the technical evaluation of proposals
and the conduct of projects; and

emphasizes the leveraging of Federal participant and private partner capabilities.

The SAB fully supported the Executive Director's solicitation of competitive proposals by
academic institutions and private industry through a Broad Agency Announcement. In general,
the SAB was pleased with the results of the solicitation and the proposals submitted in response
to the 12 Statements of Need that were available to non-Federal proposers.

Peer review is considered by the SAB to be an integral part of any credible evaluation process.
As such, the SAB was pleased with the peer review procedures established by SERDP and

9
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endorsed the process for future years. The Board strongly recommended that they be provided
the opportunity to submit names of qualified experts that could be used as candidates for peer
reviewers. The Executive Director heartily embraced this advice and welcomed all nominations
for consideration.

In a related matter, the Board also endorsed the implementation of Technical Advisory Committees
(TACs) to monitor and advise performers routinely on technical progress and direction of more
complex, multi-faceted 'umbrella' projects, such as CU-720: Integrated Biotreatment Research
Program - From Flask to Field and PP-1059: The Next Generation Fire Suppression Technology
Program. Recognizing that the SAB is subject to only a small sampling of the technical details and
efforts of these complex projects on a yearly basis, they encouraged this approach to ensure
technical quality, relevance, and focus. Interested members of the appropriate subcommittees
attended TAC meetings and fully supported TAC recommendations.

In their attempts to ensure that research is relevant and focused, Board members increased their
interest in the role of the Services and eventual users of the technology being developed.

"The SAB considers technology transfer of paramount importance. As
one of the basic keys to SERDP's success, continued emphasis on the
transfer of technology among the DoD, DOE, EPA, other Federal
organizations, and the private sector is essential to a successful and
robust R&D program."

Frequently, Principal Investigators were questioned on the purpose, intent, and use of their
technology, as well as the responsibility of the user with regard to cooperative funding of the
project. The SAB considered 'single-user' technologies as inappropriate for SERDP funding,
unless the problem being addressed required a critical mass of resources, both funding and
technical, that could not be provided by that one organization. Under these special circumstances,
the beneficiaries of SERDP-developed technology were expected to contribute leveraged funding
and/or in-kind support that demonstrated their clear intent to facilitate transition of a successful
technology and fund further development efforts.

While acknowledging the central role of the prioritized defense environmental requirements
published by the Office of the Under Secretary of Defense for Environmental Security, the SAB
members exhibited a sincere desire to become involved with the process to identify, select, and
articulate those requirements that would be appropriate for SERDP funding. In this regard, the
SAB recommended that they be included early in the process to develop Statements of Need, more
so than just during the final review of the Statements of Need. In this manner, the Board could
influence the direction of SERDP research to focus on opportunities that are considered 'strategic'
in nature, as defined previously.

10
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Areas of Opportunity

Consistent with past practice, the Executive Director solicited the advice of the SAB regarding his
proposed allocation of funds for the coming year, in this case, the FY 1998 Program. Board
members deliberated the merits of the proposed allocations and concluded the following:

0 agreed with the general trends of investment within each of the four Thrust Areas;

0 although they agreed that Cleanup should decline over the course of the next few
years, it should decline at a lesser rate than proposed by the Executive Director;

* similarly, while in agreement that Pollution Prevention is the way of the future, the
level of investment should not increase at the proposed rate; and

0 investments in Conservation can result in quality opportunities for research and
potentially high returns.

Accordingly, the SAB recommended a modified investment strategy that supported a modest
increase in Pollution Prevention investment at the expense of a modest decrease in Cleanup
investment.

Project Recommendations

The SAB reviewed 54 proposals for 36 new projects and 18 ongoing projects, totaling $4.78
million in FY97 funding requests and $34.25 million for FY98 (Table 2). The Board
recommended against funding 2 projects totaling $2.5 million in FY97 funding requests and 8
projects requesting a total of $3.47 million for FY98. CU-368, CU-1080, and CP-1078 were
recommended for only a portion of the funding amount requested. Three projects (PP-063,
PP-158, PP-1042) were presented to provide informational updates to the Board and did not
involve a funding recommendation. In addition, the Board was briefed on two Congressional
earmark projects which were funded by SERDP in FY97: National Environmental Education and
Training Center (CP-819) and Insensitive Munitions (PP-1072). The Board recommended against
funding either project. A summary of all projects reviewed and the corresponding SAB comments
and recommendations is provided in Appendix B.

Number of Projects Reviewed Funding Recommendation
Thfrust Area

Ongoing New Start Total Fund Do Not Fund

Cleanup 5 12 17 15 2

Compliance 2 8 10 8 2

Conservation 2 7 9 8 1

Pollution Prevention 9 9 18" 10 5

TOTAL 18 36 54" 41 10
Three projects provided only an informational update and did not require a funding recommendation

Table 2 - Summary of Proposals Reviewed by Thrust Area
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Weber, Walter J., Jr., SAB Chair

Current Position: The Gordon M. Fair and Earnest Boyce Distinguished University
Professor; Director, the Great Lakes and Mid-Atlantic Center for
Hazardous Substance Research; Executive Director, the National
Center for Integrated Bioremediation Research and Development,
University of Michigan.

Degree(s): Ph.D., Environmental and Water Resources Engineering, Harvard
University, 1962; A.M., Environmental Chemistry, Harvard
University, 1961; M.S.E., Environmental Engineering, Rutgers
University, 1959; Sc.B., Chemical Engineering, Brown University,
1956.

Previous Positions: Chairman, University Program in Water Resources, University of
Michigan, 1968-1992; Visiting Professor, University of California
at Berkeley and University of Melbourne, Australia, 1971.

Professional Activities: Member, National Academy of Engineering; Diplomate, American
Academy of Environmental Engineers; Member of several National
Research Council committees and boards and a number of
academic, government, and industrial advisory committees; Member
and active participant in the American Chemical Society, American
Institute of Chemical Engineers, Association of Environmental
Engineering Professors, American Society of Civil Engineers
(Fellow), American Water Works Association (Fellow),
International Association for Water Quality, and the Water
Environment Federation.

Awards: Athalie Richardson Irvine Clarke Prize for Outstanding
Achievement in Water Science and Technology, National Water
Research Institute, 1996; The Gordon Maskew Fair Award,
American Academy of Environmental Engineers, 1995; Dist.
University Professorship, University of Michigan, since 1994; Dist.
College Professor, University of Michigan, 1987-1994; Dist.
Scientist Award, U.S. EPA, 1991; Dist. Faculty Award, State of
Michigan, 1989; Stephen S. Atwood Award for Engineering
Excellence, University of Michigan, 1987.

Publications: Three books and approximately 300 peer-reviewed technical
publications.
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Eno, Amos S., SAB Vice-Chair

Current Position: Executive Director, National Fish and Wildlife Foundation,
Washington, DC.

Degree(s): M.A., Cornell University, 1977; B.A., Princeton University, 1972.

Previous Positions: Director, Conservation Programs, National Fish and Wildlife
Foundation; Director, Wildlife Programs, National Audubon
Society; Special Assistant to the Chief, Office of Endangered
Species, U.S. Fish and Wildlife Service; Special Assistant to
Assistant Secretary of the Interior for Fish, Wildlife, and Parks.

Professional Activities: Consultant/Production Assistant to National Audubon Society's TV
specials and to WTBS for wildlife films; Consultant to President's
Commission for Americans Outdoors; North American Wetlands
Council; Director, North Atlantic Salmon Fund; Advisor WNET
New York, "Nature's Trail."

Awards: Frederick Douglas Prize, Princeton University, 1972; Chevron
Conservation Award, 1992.

Publications: FY89-96 (annual) Federal Agency Needs Assessments, four
Audubon Wildlife Reports, and Crossroads: Environmental
Priorities for the Future; Co-Author, Wolf Recovery in the
Northern Rocky Mountains.
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Bierbaum, Rosina M., Represents Assistant to the President for Science and Technology

Current Position: Acting Director for Environment, Environmental Division, Office
of Science and Technology Policy, Executive Office of the
President.

Degree(s): Ph.D., Ecology & Evolutionary Biology, State University of New
York (SUNY) at Stony Brook; B.A., English and B.S., Biology,
Boston College.

Previous Positions: Assistant Director for Environment, Office of Science &
Technology Policy (OSTP); Senior Analyst, OSTP; Senior
Associate, Office of Technology Assessment (OTA); Project
Director for Climate Change, OTA; Assistant Project Director for
Acid Rain, OTA; Congressional Fellow, OTA; Editorial Fellow,
The Quarterly Review of Biology; Research Assistant, SUNY, Stony
Brook.

Professional Activities: American Association for the Advancement of Science, Ecological
Society of America, Sigma Xi; Editorial Board Consequences;
National Science & Technology Council (NSTC) liaison to U.S.
Global Change Research Program; Chair, Committee on
Environment & Natural Resources, NSTC; Acting Chair,
Environmental Monitoring Initiative Committee on
Environmental & Natural Resources (CENR); Member, White
House Ecosystem Management Implementation Task Force.

Awards: Distinguished Alumni Award, SUNY at Stony Brook, 1996;
received OSTP Merit Awards 1995, 1994; awarded OTA's highest
honor--Senior Associate, 1991; elected member Sigma Xi, 1985;
Congressional Fellowship, 1980.

Publications: Primary Author of Changing by Degree: Steps to Reduce
Greenhouse Gases, 1991; Preparing for an Uncertain Climate,
1993; Contributor to nine assessments on environmental issues
published by OTA; co-authored and published numerous articles in
technical and popular journals; testified before both House and
Senate on environmental issues.
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Carpenter, Richard A.

Current Position: Environmental Consultant, Charlottesville, Virginia.

Degree(s): M.S., Organic Chemistry, University of Missouri, 1949; B.S.,
Chemistry, University of Missouri, 1948.

Previous Positions: Consultant to United Nations, World Bank, Asian Development
Bank, 1980-present; Senior Fellow, East-West Center, Honolulu,
Hawaii, 1977-1993; Executive Director, Commission on Natural
Resources, U.S. National Research Council, 1972-1977; Founder
and Chief, Environmental Policy Division, Congressional Research
Service, Library of Congress, 1964-1972; Research for Callery
Chemical Company (1958-1964), Midwest Research Institute (1951-
1958), and Shell Oil Company (1949-1951).

Professional Activities: Currently member of Editorial Advisory Board, EIA Review, 1985-
present; Co-Founder and Chairman of the Board (1991), Pacific
Basin Consortium for Hazardous Waste Research; Study Director,
Hawaiian Environmental Risk Ranking project, 1991-1992.

Awards: The Private Conservation Award, Virginia Chapter of The Nature
Conservancy for Ecological Risk Assessment of Clinch Valley
Bioreserve, 1996; elected full member of Sigma Xi, the Scientific
Research Society, University of Missouri, 1949.

Publications: Several books, many professional papers, and patentee.
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Conway, Richard A.

Current Position: Environmental Consultant.

Degree(s): M.S., Environmental Engineering, MIT, 1957; B.S., Public Health,
University of Massachusetts - Amherst, 1953.

Previous Positions: Senior Corporate Fellow, Corporate Fellow, Development
Associate, Group Leader, and Development Engineer, Union
Carbide Corporation, 1957-1997.

Professional Activities: Member, National Academy of Engineering; Consultant and former
Chair of Environmental Engineering Committee, Science Advisory
Board, Environmental Protection Agency; Member, Board on Army
Science and Technology and several study committees, National
Research Council; Diplomate, American Academy of
Environmental Engineers; Fellow, American Society of Civil
Engineers; Member, Advisory Committees to several university
research centers; Registered Professional Engineer.

Awards: Rachel Carson Award, Society of Environmental Chemistry and
Toxicology, 1998; Award for Personal Achievement in Chemical
Engineering, Chemical Engineering, 1986; Dudley Medal, ASTM,
1984; Rudolfs Award, Water Environment Federation, 1974 &
1983; State-of-the-Art Civil Engineering Award, American Society
of Civil Engineers, 1975; Hering Award, American Society of Civil
Engineers, 1974; Gascoigne Award, Water Environment
Federation, 1967.

Publications: One book, Editor/Co-Editor of 8 books, 21 refereed publications
(numerous others), and three U.S. patents.
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Loehr, Raymond C.

Current Position: Hussein M. Alharthy Centennial Chair and Professor of Civil
Engineering, The University of Texas at Austin.

Degree(s): Ph.D., Sanitary Engineering, University of Wisconsin, 1961; M.S.,
Civil Engineering, Case Institute of Technology, 1956; B.S., Civil
Engineering, Case Institute of Technology, 1953.

Previous Positions: Liberty Hyde Bailey Professor of Engineering, Cornell University;
Professor, Cornell University -- joint appointment, Department of
Agricultural Engineering and Department of Environmental
Engineering; Senior Program Manager, Hazardous Wastes,
Environmental Research and Technology, Inc.; Director,
Environmental Studies Program, College of Agriculture and Life
Sciences, Cornell University; Program Advisor, Effluent Guidelines
Division, U.S. Environmental Protection Agency, Washington, DC;
Associate Professor and Professor, University of Kansas; Instructor
and Assistant Professor, Case Institute of Technology.

Professional Activities: National Academy of Sciences, National Academy of Engineering,
National Research Council Committees; Environmental Protection
Agency, Chair Executive Committee, Science Advisory Board;
International Joint Commission, Science Advisory Board
Committee, Phosphorous Management Strategies Task Force.

Awards: Member, National Academy of Engineering, 1983 to present;
Thomas R. Camp Medal, Water Environment Federation, 1997;
Gordon M. Fair Award, American Academy of Environmental
Engineering, 1996; Rachel Carson Award, Society of
Environmental Toxicology and Chemistry, 1995; T.H. Feng
Distinguished Lecturer in Environmental Engineering, University
of Massachusetts, Amherst, Mass., 1994; Thomas R. Camp Lecture
Award, Boston Society of Civil Engineers, American Society of
Civil Engineers, 1992; Joe J. King Professional Achievement
Award, The University of Texas at Austin, 1992; Billy and Claude
Hocott Distinguished Centennial Engineering Research Award, The
University of Texas, 1991; G. Brooks Earnest Lecture Award,
Cleveland Section, American Society of Civil Engineers, 1991;
Engineering Foundation Faculty Excellence Award, The University
of Texas at Austin, 1987; Senior Fulbright-Hays Scholar, New
Zealand, 1979; Rudolph Hering Medal, American Society of Civil
Engineers, 1969; Water Conservationist of the Year, Kansas
Wildlife Federation, 1967.

Publications: More than 220 technical publications since 1974.
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Moss, Marvin K.

Current Position: Provost, Vice Chancellor for Academic Affairs, and Professor of
Physics, The University of North Carolina at Wilmington, 1992-
present.

Degree(s): Ph.D., Physics, North Carolina State University, 1961; M.S.,
Nuclear Engineering, North Carolina State University, 1957; B.S.,
Math and Physics, Elon College, 1955.

Previous Positions: Associate Vice-Chancellor for Marine Sciences, University of
California, San Diego, and Deputy Director, Scripps Institution of
Oceanography (1987-1992); Director and Technical Director, Office
of Naval Research (1982-1987); Associate Director, Office of
Energy Research, U.S. Department of Energy (1979-1982);
Director, Nuclear Division, U.S. Arms Control and Disarmament
Agency (1976-1978); Professor of Physics, North Carolina State
University (1961-1977).

Professional Activities: Executive Committee, International Ocean Drilling Program;
Member, American Association for the Advancement of Science;
Member, American Geophysical Union; Member, University of
North Carolina Marine Science Advisory Board; Member, Board of
Governors, Consortium for Oceanographic Research and Education
(CORE).

Awards: Atomic Energy Commission Fellow during graduate study; NSF
Post-Doctoral Fellow, Tait Institute of Mathematical Physics,
University of Edinburgh, and Imperial College, University of
London; Distinguished Alumni, Elon College, 1979; Presidential
Rank Government Executive, 1985; U.S. Navy Distinguished
Civilian Service Award, 1987.

Publications: Author of numerous research papers, reports, and successful grants.
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Parker, Frank L.

Current Position: Distinguished Professor of Environmental and Water Resources
Engineering, Vanderbilt University.

Degree(s): Ph.D., Harvard University, 1955.

Previous Positions: Head, Radioactive Waste Disposal Research - International Atomic
Energy Agency; Head, Radioactive Waste Disposal Research - Oak
Ridge National Laboratory; Professor of Management of
Technology, Vanderbilt University; Senior Research Associate,
Vanderbilt Institute of Public Policy Studies.

Professional Activities: Member, National Academy of Engineering; Advisory Committees:
Pennsylvania Power and Light Company, Oak Ridge National
Laboratory, Bechtel Hanford, National Institute for Environmental
Renewal, Medical University of South Carolina, Sandia National
Laboratory, Environmental Protection Agency; Chair, International
Atomic Energy Agency's (IAEA) Seminar on International
Cooperation on Nuclear Waste Management in the Russian
Federation; Plenary Speaker IAEA seminar on Safe Waste Disposal
and NATO Seminar on Risk Management Strategies applied to
Environmental Cleanup in Central and Eastern Europe.

Awards: Senior Research Fellow, International Institute Applied Systems
Analysis; Harvie Branscomb Distinguished Professor 1994-1995;
Alexander Heard Distinguished Service Professor, 1988-1989;
Senior Research Fellow, The Beijer Institute, The Royal Swedish
Academy of Sciences, 1984-1987.

Publications: Three books, Co-Editor of two books, Author or Co-Author of 25
book chapters and 50 journal articles.
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Ryan, Michael J.

Current Position: Manager of Technology, Bechtel Environmental, Inc.

Degree(s): Ph.D., Environmental Engineering, University of North Carolina,
1975.

Previous Positions: Senior Vice President, Metcalf & Eddy Inc.; Executive
Vice-President, ICF Technology Inc.; Chief of Environmental
Policy, U.S. Air Force (USAF) (Pentagon); Director of
Environmental Engineering and Industrial Hygiene, HQ Strategic
Air Command; Director, Environics R&D Program, AFESC.

Professional Activities: Consultant to the USAF Surgeon General; Member, USAF
Engineering and Services "Future Vision" Panel; Professional
Engineer (Texas); Board Certified Industrial Hygienist; Diplomate
to American Academy of Environmental Engineers.

Awards: U.S. Patent on filtration.

Publications: Seventeen articles or other publications since 1985.
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Shreeve, Jean'ne M.

Current Position: Vice President for Research/Graduate Studies and Professor of
Chemistry, University of Idaho.

Degree(s): Post Ph.D., University of Cambridge, England, 1967-1968; Ph.D.,
Inorganic Chemistry, University of Washington, 1961; M.S.,
Analytical Chemistry, University of Minnesota, 1956; B.A.,
Chemistry, University of Montana, 1953.

Previous Positions: Professor and Head, Department of Chemistry, University of Idaho,
1973-1987; Assistant Professor of Chemistry, University of
Washington, 1962.

Professional Activities: Visiting Committee, Naval Research Advisory Committee, Office
of Naval Research, 1995; Council for Chemical Research
Governing Board, 1995-1997; University of Chicago Board of
Governors of Argonne National Laboratory, 1992-1998; Board of
Directors, American Association for the Advancement of Science,
1991-1995; Idaho Research Foundation, 1987-1999; Board of
Directors, American Chemical Society, 1985-1993; EPSCoR, Idaho
State Project Director, 1989-1999; National Science Foundation
Advisory Committee for Chemistry, 1978-1982; Air Force Office
of Scientific Research Proposal Evaluation Panel, 1972-1975.

Awards: Corresponding Member, G6ttingen (Germany) Academy of
Sciences, 1996; Harry and Carol Mosher Award, Santa Clara
Valley Section (ACS), 1992; Honorary Doctor of Science,
University of Montana, 1982; Alexander von Humbolt Foundation
U.S. Scientist Award, G6ttingen, 1978; American Chemical Society
Award for Creative Work in Fluorine Chemistry, 1978; American
Chemical Society Garvan Medal, 1972; Alfred P. Sloan Foundation
Fellow, 1970-1972; Outstanding Achievement Award, University
of Minnesota, 1970; National Science Foundation Postdoctoral
Fellowship at Cambridge, 1967-68; U.S. Honorary Ramsay
Fellowship, 1967-1968.

Publications: Author of over 290 scientific publications.
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Thomas, Lydia W.

Current Position: President and Chief Executive Officer, Mitretek Systems, Inc.

Degree(s): Ph.D., Cytology, Howard University, 1973; M.S., Microbiology,
American University, 1971; B.S., Zoology, Howard University,
1965.

Previous Positions: Senior Vice President and General Manager, Center for
Environment, Resource and Space, Mitretek Systems, Inc., 1989-
1996.

Professional Activities: American Association for the Advancement of Science; American
Society of Toxicology; American Defense Preparedness
Association; American Institute of Aeronautics and Astronautics/
Public Policy; American Management Association; The Conference
Board; National Energy Resources Organization; Sigma Xi Steering
Committee; Teratology Society; Superintendent's Business/Industry
Advisory Council for Fairfax County Public Schools; United States
Energy Association; Serves on the Board of Directors of Cabot
Corporation and Advisory Boards of INFORM and George
Washington University's Virginia Campus; Corporate Member of
the Charles Stark Draper Laboratory, Inc.

Awards: Dean's Award at the Black Engineer of the Year Conference, 1991;
"Ebony" Image Award presented by The Coalition of 100 Black
Women, Northern Virginia Chapter, for outstanding achievement
in the public service, 1990; TWIN Award (Tribute to Women in
International Industry) presented by the Young Women's Christian
Association, National Board, 1986.

Publications: Co-Authored one book and has written many technical reports -- the
most recent printed in FIRST Magazine, Volume 9, Number 3 in
1996, titled "Future World Energy Demand."
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Wetterhahn, Karen E.

Most Recent Position: Albert Bradley Third Century Professor in the Sciences, Professor
of Chemistry, Dartmouth College.

Degree(s): Ph.D., Inorganic Chemistry and Physical Biochemistry, Columbia
University, 1975.

Previous Positions: Visiting Scientist with S. J. Lippard, Department of Chemistry,
MIT; Visiting Scholar with G. L. Verdine, Department of
Chemistry, Harvard University; Acting Dean of the Faculty, Arts
and Sciences, Dartmouth College; Associate Dean of the Faculty for
the Sciences, Dartmouth College; Dean of Graduate Studies,
Dartmouth College.

Professional Activities: American Chemical Society, Editorial Advisory Board: Chemical
Research in Toxicology (1995-97 and 1986-90), Inorganic
Chemistry (1994-96); John Wiley and Sons, Editorial Advisory
Board: International Journal of Chemical Kinetics (1995-97);
Treasurer, Women in Cancer Research (1994-96).

Awards: Alumni Citation in Science and Education, St. Lawrence University,
1989; Alfred P. Sloan Fellow, 1981-85; Hammett Award in
Chemistry, Columbia University, 1975.

Publications: Author of over 90 publications including referenced articles and
book reviews.
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Winokur, Robert S., Represents Administrator, NOAA

Current Position: Assistant Administrator, Satellite and Information Services,
National Oceanic and Atmospheric Administration, Department of
Commerce.

Degree(s): M.S., American University; B.S., Rensselaer Polytechnic Institute.

Previous Positions: Technical Director, Office of the Oceanographer of the Navy;
Senior Civilian Technical Manager, Navy Operational
Oceanography Program; Associate Technical Director, Ocean
Science and International Programs, Office of Naval Research;
Director, Planning and Assessment, Office of Naval Research;
Deputy and Special Advisor, Office of the Deputy Assistant
Secretary of the Navy for Antisubmarine Warfare; Special Assistant
for Acoustics to the Director, Antisubmarine Warfare and
Surveillance Programs, Office of the Chief of Naval Operations;
Branch Head and Division Director, Naval Oceanographic Office.

Professional Activities: Fellow, Acoustical Society of America; Former Vice President
Technical Affairs, Marine Technology Society.

Awards: Presidential Distinguished Executive and Meritorious Rank Awards
for Senior Executives.

Publications: Numerous papers and reports on underwater acoustics and Naval
oceanography.
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Wood, Randolph

Current Position: Director, Nebraska Department of Environmental Quality.

Degree(s): M.S., Engineering, Southern Methodist University; B.S.,
Engineering, University of Texas.

Previous Positions: Director, Arizona Department of Environmental Quality; Director,
Wyoming Department of Environmental Quality; Supervisor,
Source Testing Section, Texas Air Control Board; Engineer,
General Dynamics Corporation.

Professional Activities: President, STAPPA (organization of Air Pollution Control
Administrators); Board of Directors, STAPPA; Executive
Secretary, Wyoming Governor's Acid Rain Coordinating
Committee; Editorial Advisory Board, The Environmental Forum.

Awards: Tribute of Appreciation Award from EPA Administrator for air
pollution control efforts, 1984; Citizen Participation Award from
EPA Administrator for air pollution control efforts, 1980.
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SERDP APPENDIX C

SERDP SCIENTIFXC ADVISORY BOARD BYLAWS

10 U.S.C. §2904(d) provides that. "(tfhe Advisory Board shall prescribe procedures for
carrying out its responsibilities. Such procedures shall define a quorum as a majority of the
members. provide for annual election of the Chairman by the members of the Advisory Board
and require at least four meetings of the Advisory Board each year."

Consistent with this statutory authority, the SERDP Scientific Advisory Board (SAB), by a
vote of the majority of the members, a quorum being present, adopts the following Bylaws to be
effective immediately and to remain in effect unless and until amended.

1. Meetings of the SAB - The SAB shall meet not less than four times per year (Required by
statute). Written notice of SAB meetings shall be provided to members at least 15 days prior to
each meeting.

2. Election of Chair - There shall be an annual election of a Chair and Vice Chair of the
Advisory Board before the beginning of each fiscal year. (Annual election of Chair required by
statute)

3. Quorum - A quorum for meetings of the Scientific Advisory Board (SAB) is a majority of the
members of the SAB. (Required by statute)

4. Proxy voting - Proxy voting at meetings of the SAB shall be permitted only in accordance
with the following:

a. A quorum is present. Proxies shall not be used to create a quorum.

b. Proxy votes may be cast by any other member present on behalf of any absent member,
pursuant to instructions by such absent member, on SAB recommendations to the Council that
the SAB considers appropriate regarding any proposed research project referred to the SAB or
any other recommendation.

5. Emergency Actions - Notwithstanding the requirements for a quorum set forth in paragraph
4., above, the Chair may permit actions to be taken by the SAB in the absence of a quorum if he
or she determines that not to proceed in the absence of a quorum might deprive the Council of
the timely views of the members of the SAB present, provided at least four members are present.
Any such actions by the SAB in the absence of a quorum are null and void unless they are
ratified by the SAB (a) at a later time in the same meeting, a quorum being present, (b) after
discussion at the next meeting of the SAB, a quorum being present, or (c), via a majority vote of
all the members of the SAB via FAX, all members of the SAB having received written notice of
the issue at hand. Any member of the SAB may request a teleconference to discuss and vote
upon such ratifications in lieu of a vote via FAX. If so requested, any such discussion and voting
shall be via teleconference and a quorum shall be present.
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SERDP APPENDIX C

Notwithstanding the preceding, if recommendations are made by the SAB when a quorum is not
present and such recommendations could not be subsequently ratified in accordance with the
above procedures because of the continuing unavailability of a quorum, the Chair may inform the
Council of such recommendations and the fact that a quorum was unavoidably not available.

6. SAB Member Participation - Effective functioning of the Board depends upon regular
participation and attendance by members. The very broad spectrum of issues addressed by the
Board requires full review by a multi-disciplined membership. This is consistent with statutory
requirements addressed in paragaph I regarding the minimum number of meetings per year and
in paragraph 3 regarding a quorum. Members are volunteers with many other responsibilities
and schedules, priorities and capabilities, and Member ability to participate may change. If so, it
is necessary that Members inform the Board Chair of such changes which will affect their ability
to attend meetings and participate fully, so the Member and Chair together may consider
appropriate recommendations to the Executive-Director. Further, if a member's persistent
absence is perceived to be deleterious to the Board's utility and operations, and if the Chair
deems it appropriate, the Chair or Vice Chair, at the Chair*s request, shall discuss with that
Member, his or her ability to continue to serve actively. After each such discussion the Chair or
Vice Chair, at the Chair's request, or the Member, if the Member so requests, shall make a verbal
report to the Executive Director, including any recommendations that the Member, in his or her
discretion, deems to be appropriate.

APPROVED BY A MAJORITY VOTE OF THE SAB,
A QUORUM BEING PRESENT, JUNE 19, 1997.

ATTEST:- #-~~1L
Gordon .-Wood
Deputy Director and Counsel
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