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ABSTRACT

On the 18th of May 1998, based on the information provided by the United Sates
(U.S.) Department of Energy (DOE) in support of the 1996 Waste Isolation Pilot
Plant (WIPP) Compliance Certification Application (CCA), the U.S. Environmental
Protection Agency (EPA) certified the proposed deep geological repository for
disposal of long-lived, defense-generated, transuranic radioactive waste (TRUW at
the WIPP site in New Mexico, United States of America (USA) (Figure 1), was
compliant with all applicable radioactive waste disposal regulations. Seven domestic
and one joint international peer reviews commissioned by the DOE were
instrumental in making complex scientific and engineering information, as well as
the related WIPP decision-making process, both credible and transparent to the
majority of affected and interested parties and, ultimately, to the regulator.
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Figure 1. The U.S. map (left) shows locations of the WIPP and the nation's 23
TRUW generator and storage sites. The schematic (right) shows the

3WIPP 75 km disposal system (6.4 by 6.4 by 1.829 [depth] km).

1. INTRODUCTION

In a democratic society, scientific, public, and political acceptance are cornerstones
to the successful siting, development, and opening of deep geological disposal
systems (repositories) for long-lived radioactive wastes/materials (LLRMs).
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However, the science, engineering, and temporal and spatial scales involved in the
development of disposal systems for LLRMs are typically beyond the knowledge and
grasp of most humans. Furthermore, radioactive waste disposal projects typically
have to overcome the stigma associated with the destructive power of non-peaceful
applications of the atom and the vivid mental pictures of nuclear explosions. Public
and political acceptance of LLRM disposal projects is, therefore, difficult to achieve.
Thus, in order to establish the requisite broad-based credibility and acceptance of this
kind of sophisticated and not readily accessed information, without which the
involved project will stall, a bridge needs to be established between the general
public and politicians and the involved scientists.

At the end of February 2001, the WIPP (Figure 1) is the world's only certified and
operating deep geologic LLRM repository. A major contributing factor to the EPA's
favorable 1998 Certification Decision [1] and the widespread scientific, public, and
political acceptance of the WIPP repository was the open peer-review process the
DOE Carlsbad Area Office (CAO), currently the Carlsbad Field Office (CBFO),
sponsored during 1996 and 1997 to establish the scientific soundness, and thus, the
credibility of the information presented in support of the WIPP CCA. 2] A total of
eight peer reviews were conducted on the information contained in the CCA,
including seven highly visible domestic 2 and one joint international 3 peer
review by the Organisation for Economic Co-operation and Deveiopment/Nuclear
Energy Agency (OECD/NEA) and the International Atomic Energy Agency (IAEA).
Information presented in support of the CCA, of paramount importance to the safety
of current and future generations and environments was gained by having eight
independent, highly-qualified, subject-matter expert groups openly review and
comment on the WIPP infort-nation, boosting inherent credibility and broad-based
acceptance and support.

This paper summarizes key elements of the aforementioned peer review process in
three subsequent sections. Section 2 provides concise background information on the
regulatory framework for the WIPP peer reviews. The primary elements of the
CBFO's peer review process are presented in Section 3 Section 4 summarizes the
primary observations made and conclusions drawn by the author, who served as the
administrative manager for seven of the eight peer reviews. A listing of the
references indicated by numbers in brackets 17] in the text follows section 4 In
addition, key terms and concepts are highlighted in i1alics throughout the text.

2. BACKGROUND

On the 91h of February 1996, the EPA promulgated criteria 4] for compliance with its
December 1993 environmental radiation protection standards. [51 The criteria
regulation introduced a new quality assurance (QA) program, the American
Association of Mechanical Engineers-Nuclear QA Standards 1 2 and 3 ASME-
NQA 12/3), for the information contained in the then pending WIPP CCA.
However, most of the scientific information obtained since the 1975 commencement
of surface-based site-characterization activities at the WIPP site did not meet the new
QA requirements. Fortunately, the criteria regulation outlined the following four
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alternative approaches to achieve the required level of QA pedigree on information
supporting the CCA:

1. Peer review.
2. Corroborating data.
3. Confirmatory testing.
4. Information obtained under a QA program equivalent in effect to ASME-NQA

1/2/3.

After careful consideration of the criteria regulation, the CAO decided to also employ
the peer-review approach to ensure the required level of QA pedigree for the
following CCA items/infonnation:

• Fourteen engineered systems data packages;
• Thirty-two natural barriers data packages (150 parameters);
• One waste-fonn and disposal-room data package 26 parameters); and

• Passive institutional controls.

In addition, the criteria regulation called for peer review of:

• Conceptual models;
• Waste characterization analyses; and
• Engineered barrier alternatives cost benefit study.

3. PEER REVIEW PROCESS AND RESULTS

Beginning in February of 1996, the CAO developed a hierarchy of QA documents
reflecting the requirements of the criteria regulation, applicable ASME-NQA 12/3
requirements, and peer review and data-quality guidance provided by the U.S.
Nuclear Regulatory Commission (NRC) in NUREG-1297 6] and NUREG-1298 7],
respectively. To ensure independence, integrity, and acceptance of the peer review
process, the CAO directed its Technical Assistance Contractor (CTAQ to retain an
independent organization to manage six of the seven peer reviews, and contracted
directly with the non-profit Waste-management Education and Research Consortium
(WERC) to assemble and direct the engineered barrier alternatives cost benefit study
peer review panel, and document the results. CTAC retained the Informatics
Corporation to assemble and direct the other six peer-review panels and to document
the results of each peer review. Summarized below is the process employed and
results achieved by the six peer reviews conducted through Informatics.

Prior to the award of a contract to Infortnatics, CTAC staff conducted searches to
identify peer-review candidates that met the following high standards for
independence and competence outlined in the criteria regulation 4] and criteria
document and in NUREG-1297 6]. Specifically, NUREG-1297 states:
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• A peer is a person having technical expertise in the subject matter to be
reviewed (or a critical subset of the subject matter to be reviewed) to a
degree at least equivalent to that needed for the original work.

• A peer review group is an assembly of peers representing an appropriate
spectrum of knowledge and experience in the subject matter to be reviewed,
and should vary in size based on the subject matter and importance of the
subject matter to safety of waste isolation.

• A peer review is a documented, critical review performed by peers who are
independent of the work being reviewed. The peer's independence from the
work being reviewed means that the peer, a) was not involved as a
participant, supervisor, technical reviewer or advisor in the work being
reviewed, and b) to the extent practical, has sufficient freedom from funding
considerations to assure the work is impartially reviewed. It comprises an
in-depth critique of assumptions, calculations, extrapolations, alternate
interpretations, methodology, and acceptance criteria employed, and of
conclusions drawn in the original work. Peer reviews confirm the adequacy
of work. In contrast to peer review, the terin "technical review", as used in
this GTP [General Technical Position, Ed.], refers to a review to verify
compliance to predetermined requirements; industry standards; or common
scientific, engineering, and industry practice.

Upon award of the contract to Informatics, the designated project manager prepared a
Desktop Procedure for the day-to-day management and documentation of the peer
reviews. He also assembled a three-person peer reviewer selection committee,
including himself and two other individuals familiar with the type of work involved.
The three-person selection committee reviewed the information compiled by CTAC,
the additional information compiled by Informatics on potential peer-review
candidates, and proposed additional potential peer-review candidates. When a
sufficient number of potential peer-review candidates had been established, the
selection committee grouped the candidates in subject-matter, peer-review groups
(several candidates qualified for more than one group), ranked the suitability of the
candidates in each group, and determined the number of peer reviewers required on
each of the six peer-review panels. The candidates were then contacted by
representatives from Informatics, in order of their ranking, to establish their
availability. Available candidates were retained to serve on the designated peer-
review panel.

Each review period involved peer-review panel meetings with the respective
information generators, which in most cases were employees of Sandia National
Laboratories (SNL) and/or its contractors, to address issues raised by the respective
peer-review panel. All peer-review-panel meetings were open to the public and,
normally, attended by representatives from the EPA and the New Mexico
Environmental Evaluation Group (NMED). In addition, the National Academy of
Sciences' Committee on WIPP was provided periodic reports on the status of the
peer review process.
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The first eer-review panel, involving 24 Conceptual Models, started its work inP
April of 1996. This panel required four review periods (April through August 2,
and November through December 30 in 1996, and January 22 through 29, and
March 31 through April 4 in 1997) to resolve the issues that arose during the per-
review process. One of the reasons for the difficulty in closing out issues in the
subject-matter area was that the conceptual models involved a substantial amount of
subjectivity and intellectual freedom. One of the unique features of the Conceptual
Model peer-review results, relative to the other five peer-review-panel results, was
that the members of the Conceptual Models peer-review panel did not accept one of
the conceptual models. However, they accepted that the results predicted by the
unacceptable odel were very conservative and, thus, would not compromise
compliance with the applicable regulatory requirements/limits. Prior to the
Conceptual Models peer-review-panel members reaching this conclusion, several
supplementary analyses were made by the panel members and the SNL scientists to
establish the validity of the final peer-review-panel conclusion.

Four additional peer-review panels started in May 1996, and they were all completed
successively the same year in the following order:

• The Engineered Systems Data Packages peer review commenced on May 3 and
required two peer-review periods (May 3 trough July 3 and December 9
through 31) to resolve all issues.

• The Natural Barriers Data Packages peer review commenced on May 3 and
concluded on August 12 with all issues resolved.

• The Waste Form and Disposal Room Data Packages peer review commenced on
May 31 and concluded on July 17 with all issues resolved.

• The Passive Institutional Controls peer review commenced on May 3 and
required two peer-review periods (May 31 through July 24 and November I I
through December 24 to solve all issues. Suffice it to mention that the
subjectivity and intellectual freedom involved in the Conceptual Model peer
review was large, because, by definition, there was no imaginary or intellectual
boundary for the passive-institutional-controls review.

The sixth peer review, on Waste Characterization Aalysis, commenced on July 19
and required two peer-review periods (July 10 through August 15, and November 16
through December 20) to resolve all issues.

In summation, all domestic peer-review panels, including the panel assembled by
WERC for the Engineered Barrier Alternatives Cost Benefit Study, conducted
between May 7 and July 10, 996, met or exceeded the applicable independence and
competency requirements. Furthen-nore, both WERC and Informatics established the
required level of QA documentation on both the reviewed information and the
activities and conclusions of the peer-review panel.

In addition to the domestic peer reviews, the then Manager ofthe CAO decided to
also seek the judgment of the international community, and therefore asked the
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OECDINEA and the IAEA to jointly peer review and comment on the WIPP Safety
Case presented in the CCA. The requested focus for the international peer review
was "to examine whether the post-closure performance assessment of the WIPP in
the CCA is appropriate, technically sound and in conformity with international
standards and practices". In response to this request, the OECD/NEA and the IAEA
assembled seven highly-qualified and well-recognized subject-matter experts,
including two regulators, from six different non-U.S. nations (Canada, two from
Germany, Japan, Spain, Sweden, and United Kingdom), who provided two in-house
experts each, to review the information involved, including te applicable regulatory
framework for WIPP. In April 1997, the joint OECD/NEA and IAEA International
Peer Review Group (IRG) reported some concerns about te transparency of the
supporting documentation, but concluded:

"... the performance assessment methodology implemented in the CCA is
generally acceptable and conforins to practices in other countries. The IRG
also has overall confidence in the majority of judgements and assumptions
made in developing calculational models, and believes that the quality of
assessment codes and data handling is generally good. Thus, in the main,
the analyses contained in the CCA are technically sound." 3]

The spirit in which this peer review, as well as the domestic peer reviews, was
conducted is reflected in the following concluding statement by the IRG:

"Finally, from the experience of the review, the IRG observes that, by
commissioning this international peer review the DOE has demonstrated a
commendable openness and commitment to improving confidence in the
performance assessment of the WPP facility. The DOE and their
contractors were very open in their discussions with the IRG, and were able
to provide useful responses, often at short notice, on most issues raised.
This was very useful and helpful to the review." 31

4. OBSERVATIONS AND CONCLUSIONS

The aforementioned peer reviews made the complex inforination and the related
decision-making process at WIPP both transparent and credible. Indeed, they were
fundamental to the EPA's 18'h of May 1998 favorable Certification Decision [I on
the proposed WIPP TRUW repository stating that the WIPP CCA demonstrated
compliance with all applicable federal regulations for safe disposal of long-lived
radioactive waste. including those pertaining to QA. Furthermore, they contributed
to enhanced acceptance ofthe WIPP repository among scientific, political, oversight
groups, and the public, without which a repository program is not likely to succeed in
a democratic society. Following are four main reasons for this broad-based
acceptance of the WIPP repository:

The selected peer-review contractors were largely accepted as independent,
competent, and unbiased;
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• The selected peer reviewers were largely accepted as independent, competent,
and unbiased;

• The peer reviewers corroborated the infortriation presented in the WIPP CCA,
which was particularly important for the credibility, transparency, and
acceptance of the very complex WIPP Safety Case; and

• WIPP must be safe if the DOE dared to seek the opinions of independent
experts.

Following are the main conclusions drawn by the then CTAC administrative manager
of the 1996-1997 WIPP peer-review process:

• It identified weaknesses that expedited the development of more robust and,
thus, more defensible solutions;

• It stimulated the project participants to be more internally critical,
• It contributed to a more efficient compliance certification process;
• Independence and technical credibility of the peer-review process resulted in

credibility with the regulator and other affected and interested parties;
• The NQA 12/3 and NUREG 1297-compliant peer-review process resulted in

regulator acceptance of the resulting findings;
• Technical synergism and compatibility among peer reviewers are important

factors to panel progress;
• It provided the CBFO management with a referenceable independent basis and

tool to measure WIPP-project status; and last but not least,
• The developer(s) of infori-nation supporting an application subjected to regulator

review and approval must document, document, and document: a well-designed
administrative record pays for itself by efectively supporting prompt and
credible responses to inquiries, inspections, surveillance, and audits.
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