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Abstract 
The 1,350 square-mile Nevada Test Site and additional sites in Nevada served as the continental 
sites for U.S. nuclear weapons testing from 1951 to 1992. The Nevada Risk Assess- 
ment/Management Program (NRAMP) is a currently on-going effort of the Harry Reid Center 
for Environmental Studies at the University of Nevada, Las Vegas (UNLV) and the f m  of E. 
J. Bentz and Associates, Inc., in cooperation with the U.S. Department of Energy (DOE) 
Environmental Management Program. Argonne National Laboratory is one of several public 
and private organizations supporting personnel appointed by the NRAMP to the NRAIjlP 
Scientific Peer Review Panel. The NRAMP-is part of a national effort by the DOE to develop 
new sources of information and approaches to risk assessment, risk management, risk 
communication, and public outreach relevant to the ecological and human health effects of 
radioactive and hazardous materials management and site remediation activities. This paper 
describes the development, conduct, and current results of the scientific peer review process 
which supports the goals of the NRAMP. 

Basis of the NRAMP Scientific Peer Review 
In July, 1993, DOE's Assistant Secretary for Environmental Management, Thomas Grumbly, 
requested the U.S. National Academy of Sciences to advise DOE on whether and on how risk- 
based decisions could be incorporated into the DOE Environmental Management Program on 
a site-by-site basis. The resulting report by the National Research Council (NRC), Building 
Consensus XJtrough Risk Assessment and Management of the Department of Energy's 
Environmental Remediation Program (National Academy Press, 1994) , identified certain 
obstacles to a risk-based management approach and confirmed Mr. Grumbly's belief in the 
importance of public involvement in performing risk evaluations. One of the primary NRC 
recommendations was that the credibility of an evaluation of site-wide risks would be greatly 
enhanced if the evaluator were other than DOE. The NRC identified six criteria which an 
institution should satisfy in order to establish credibility, including: that it should be perceived 
as being neutral; that it should have the ability to conduct scientifically valid and responsible risk 
assessments; that it should have the ability to plan, organize, manage, and facilitate public 
participation in performing the assessments; and that its assessments should be subject to 
independent, external review by technical experts. i", 

The implementation of DOE's Cooperative Agreement with the UNLV is believed to be the first 
site-specific application of the NRC-recommended risk assessment process for supporting site- 
specific decision-making. Independent Scientific Peer Review is an essential part of this 
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. NRAMP process. 

Establishment of the NRAMP Scientific Peer Review Panel 
J&&. In preparation for establishing the NRAMP Peer Review Panel, historic precedents 
regarding DOE peer review/advisory processes were reviewed and documented' by the NRAMP. 
Requirements regarding the structure and procedural conduct of each process were identified and 
analyzed; specific DOE policies and procedures reviewed included: DOE Order 1130.6, which 
sets foch the policies and procedures DOE has adopted for the implementation of Advisory 
Committees under the Federal Advisory Committee Act. 

OTan'mtion. On the basis of the above review and analysis, a Peer Review Panel Charter and 
operating procedures were developed by the NRAMP that were deemed appropriate for the 
reviews to be undertaken and to be consistent, to the extent practicable, with DOE historic 
practices. The mission of the Panel as set forth in the Charter is "to provide independen, 
external peer review of LVRQMP activities . . . in order to provide quality assurance for the rkk 
assessment Work Plan ... , and in order to insure that the risk assessments are reliable, 
credible, and clear. " Peer Review Reports, documenting the results of the Panel's reviews, 
are required to include: conclusions reached by the peer review process; the methodology, 
r e n i n g ,  and judgment used in reaching the conclusions; and individual statements by Panel 
members, as appropriate, reflecting dissenting views or additional comments. 

Membershin The Charter requires membership of the Peer Review Panel to be fairly balanced 
in terms of areas of knowledge, technical expertise, and skills relevant to the scientific review 
functions to be performed. Membership of the Panel was therefore required to reflect an 
appropriate mix and level of knowledge, technical expertise, and skills consistent with the 
following topical areas: Human Health Risk Assessment; Ecological Risk Assessment; Modeling 
Environmental and Health Risk Systems; Environmental Technology Assessment; Risk 
Management and Economics; Risk Communication and Community Consensus Building; RCRA 
and CERCLA Regulatory Compliance; knowledge of the Nevada Test Site; and knowledge of 
DOE Weapons Complex Sites. 

The Charter further provides that to more readily maintain a focused approach and to allow for 
optimum scheduling flexibility, the Panel will be composed of a small group of 6 - 8 highly 
qualified, dedicated members. Potential candidates were developed, solicited, and screened for 
potential conflicts of interest. Interested candidates were requested to submit, for the record, 
a letter of interest providing information regarding the individual's technical qualifications and 
evidence of independence from the work to be reviewed. Proposed members of the Panel were 
selected from the identified, qualified pool of candidates submitting letters of interest, with input 
provided by the NRAMP Stakeholders'* Working Group. Based on the Charter provisions, the 
following Panel was selected: 

John S. Applegate, Professor of Law, University of Cincinnati College of Law (Environmental 
Law). Mr. Applegate serves as Chair of the Citizens' Task Force of the DOE's Fernald site, 
and as a member of the DOE's national Environmental Management Advisory Board. 
Dr. Clinton M. Case, Physicist, State of Nevada Division of Environmental Protection. Dr. 
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Case formerly served as Research Professor at the Desert Research Institute, University of 
Nevada, Reno. 
Dr. Shih-Yew (“S.Y.”) Chen, Nuclear Engineer and Health Physicist; Group Leader, Risk 
Assessment and Safety Evaluation, Environmental Assessment Division, Argonne National 
Laboratory. Dr. Chen’s work has included the development of state-of-the-art environmental 
pathway and risk models. 
Dr. Theodore S. Glickman, Operations Research and Industrial Engineer; Managing Director, 
Operations Research and Risk Analysis, KPMG Peat MarwicWResource Planning Consultants. 
Previously Senior Fellow, Center for Risk Management, Resources for the Future. 
Bruce A. Napier, Staff Scientist (Nuclear Engineer), Health Risk Assessment Group, Battelle, 
Pacific Northwest Laboratories; member of the Environmental Dose Overview Panel of the 
DOE’S Hanford site. Mr. Napier’s work has included the development of the environmental 
radiation dose code GENZZ. 
Dr. Gene Wheian, Staff Engineer (Civil and Environmental Engineer), Environmental 
Technology Division, Battelle, Pacific Northwest Laboratories. Dr. Whelm’s work has included 
the development and application of several multi-media environmental exposure assessment 
methodologies. 
Dr. Edward J. Bentz, Jr., President, E. J. Bentz & Associates, Inc.; Peer Review Leader, 
NRAMP. Dr. Bentz is a nuclear physicist whose work.has included directing and participating 
in peer reviews in energy, environmental, and &sportation-related areas. 

Procedura. The procedures developed for the peer review and adopted by the Panel were 
designed to provide a degree of flexibility to accommodate conflicts arising in individual Panel 
member schedules, while at the same time recognizing the need to provide prompt feedback to 
NRAMP and interested members of the public. 

Upon the receipt by the Peer Review Leader of a document to be reviewed, copies are provided 
to the Panel members with a proposed schedule for the review. Each Panel member is requested 
to separately review the document, and to develop and submit individual written comments and 
recommendations. To facilitate the development of a Peer Review Report, each Panel member’s 
comments are requested to be organized into appropriate general and technical categories and/or 
into categories reflecting the organizational format of the document reviewed. 

As soon as possible after receiving the Panel members’ individual written comments, the 
NRAMP peer review team compiles and integrates those comments into a draft, composite Peer 
Review Report. Any issues arising during development of this report are resolved through 
telephonic communications between the Peer Review Leader and the individual Panel members. 
The draft Peer Review Report is then simultaneously submitted to the NRAMP Principal 
Investigator, for his early information, and to the Panel for concurrence. 

Following transmittal of each draft Peer Review Report, a meeting has been held between the 
Panel members and the NRAMP, at which the Panel’s findings and recommendations have been 
discussed and clarified, and a schedule and procedures for finalizing an NRAMP response have 
been mutually agreed. 

Within a reasonable period after receipt by Panel members of the draft Peer Review Report, they 

3 



are requested to provide their written concurrence, or dissenting view and/or additional 
comments. Upon receipt and incorporation of each Panel member's written concurrence, 
additional comments, and/or dissenting view into the report, a final Peer Review Report is 
transmitted to the Principal Investigator and to the Panel. 

Implementation of the NRAMP Scientific Peer Review 
Interact ions with the Public. The Panel has acknowledged the importance of "elicit[ing] from 
the stakeholders the true nature and range of the concerns they associate with the notion of risk 
... and [of being] truly responsive to these concerns3." One of the unique features of the 
NRAMP effort has been the cross-communication between the Peer Review Panel and members 
of the public. This has been accomplished through exchange of stakeholder and peer review 
written comments, and by discussions at public meetings held in May (Work Plan Review) and 
October (PRA Review) in Las Vegas, Nevada. 

The interaction between members of the public and the Peer Review Panel has facilitated an 
open and frank dialogue among stakeholders, NRAMP Team members, Peer Review Panel 
members, and DOE personnel regarding key, risk-related issues. It is believed that this dialogue 
will facilitate the development of consensus on key issues relevant to the comprehensive 
assessment of risks at Nevada sites, such as issues regarding future land use and exposure 
scenarios. This cross-communication is an example of effective methods which have been, and 
can be, utilized to develop a robust public outreach and communications program. 

Documents Reviewed. Peer review of the initial phase of NRAMP activities has included 
review of the following NRAMP products: 

An independent peer review of the NRAMP Draft Work Plan, a document which was to 
identify the major technical and policy decision points of the NRAMP, and to include a 
schedule and general plans for involving stakeholders in each of those decisions. This 
review was to be directed toward insuring the technical integrity, completeness, consistency, 
and comprehensiveness of the Work Plan, and specifically to include review of the methods 
proposed; identification of weaknesses and omissions; and review of the plans and protocols, 
particularly of the proposed application of risk assessment science; and 

An independent peer review of the NRAMP Draft Preliminary Risk Assessment (PRA), 
DOE Sites in Nevada. The purpose of this review was to verify technical content, review 
assumptions, and assure that appropriate stakeholder issues had been addressed4. 

Results of the NRAMP Scientific Peer Review 
Draft Work Plan. Upon review of the Draft Work Plan for the PRA, one of the Panel's key 
observations was that it was not realistic, with the time and money then available, for the 
NRAMP to conduct a comprehensive, preliminary baseline risk assessment of the radiological 
and hazardous materials on the Neyada Test Site5. 

This observation and the Panel's recommendations caused an "open and honest re-evaluation of 
NRAMP goals, with input from the Working Group6;" the Stakeholders' Working Group 
appeared to share the Panel's concerns about the comprehensive focus proposed for the PRA. 
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In acknowledgement of the Panel's and of the Working Group's comments, and considering the 
paucity of the data currently available at the DOE Nevada Operations Office, the NRAMP 
subsequently refocused its efforts "to use the PRA for screening and to identify data and analysis 
needs in the context of addressing working Group] comments" (Reference 6 at page 4). 

Draft Fre liminarv R isk Assessme nt. While the Panel felt that "the . . . approaches used in the 
PRA ... help to frame the problems and issues that might require more data and/or detail& 
analysis" (Reference 3 at page 7), the Panel also made many recommendations concerning the 
need to improve the manner of the technical presentation, to include many technical qualifica- 
tions and clarifications, to improve the technical clarity and auditability of the assessment, and 
to clarify major assumptions and their potential ramifications. As a result of the peer review, 
the PRA was substantially revised to qualify and to clarify the results. 

Lessons Learned 
The scientific peer reviews have been welcomed by the NRAMP and by members of the public. 
The peer review process developed by and for the NRAMP appears to function very effectively, 
as evidenced by the important roles, noted above, that the Panel has played in contributing to 
the framing of the PRA Work Plan and the PFU, and that the Panel has played in enhancing 
stakeholder interacfions and communications. The Stakeholders' Working Group has appeared 
"to be relieved that [the Panel] has taken responsibility for review of the technical content" of 
NRAMP documents; it is felt that this has enabled the Working Group "to focus on qualitative 
aspects of the issues" (Reference 6 at page 11). 

The peer review process has required scheduling flexibility, continuous communication and 
coordination efforts, and careful attention to procedure. It has been important to keep the 
channels of communication open among members of the public, the Peer Review Panel, and the 
NRAMP, and to provide for regular and consistent interactions among these groups. Based on 
the experiences of the NRAMP (the peer reviews have been performed pro bono), a high level 
of commitment of the reviewers is also an essential element of a successful, Scientific Peer 
Review. 
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