WM 00 Conference, February 27-March 2, 2000, Tucson, AZ

U.S. DEPARTMENT OF ENERGY VIEWS ON PROPOSED
NUCLEAR REGULATORY COMMISSION REGULATIONS
FOR A POTENTIAL YUCCA MOUNTAIN REPOS TORY

April Gil, U.S. Department of Energy, Yucca Mountain Site Characterization Office
Robert Gamble, Booz-Allen & Hamilton Inc.
Robert Bradbury, Stone & Webster Engineersand Constructors, Inc.

ABSTRACT

The Nuclear Regulatory Commission (NRC) proposed new regulations for the disposa of spent
nudear fud and high-leve radioactive wastes in a potential geologic repository at the Y ucca
Mountain site in Nevada on February 22, 1999. The proposed regulations would establish and
provide the basis for gpplying risk-informed, performance-based licenaing criteria The U.S.
Department of Energy (DOE) endorses this approach as it alows resources to be focused on
technicd issues that are of the greatest importance to protecting the hedth and safety of the
public. A totd system performance assessment (TSPA) will be used to demondtrate the ability of
the proposed repository to meet NRC' s postclosure performance objectives. DOE believes that
this gpproach will enable NRC to make a determination of reasonable assurance regarding
repogtory safety following permanent cdlosure. DOE bdievesthat anadysis of the highly unlikely
humean intrusion scenario proposed in the regulations should be used only to assess the resilience
of the repository and not compliance with the overal system performance objective. The
proposed regulation requires that preclosure performance be evauated using an integrated safety
andysis. DOE agrees with this gpproach and believes the regulation should clarify that the
criteriafor consideration of natura design basis events should be cons stent with those used for
other NRC-licensed facilities. DOE aso believes that the performance confirmation
requirements of the proposed regulation should not be prescriptive, but should instead alow
DOE theflexibility to focus on the key factors used in the performance assessment.

INTRODUCTION

In February 1999, NRC proposed new regulations (10 CFR Part 63) (1) that specify licensang
criteriafor the digposa of spent nuclear fuel and high-level radioactive wastes (HLW) ina
potentia geologic repogitory at the Yucca Mountain Stein Nevada. Y ucca Mountain isthe only
Ste approved by Congress for characterization to determine whether it is suitable for
development as a geologic HLW repository. If the Yucca Mountain Site is found to be suitable
and is gpproved following arecommendation by the Secretary of Energy, DOE must obtain NRC
approva for repository construction, receipt and possesson of nuclear waste, and, eventudly,
authorization to close the repository and terminate the license. The proposed regulaions would
establish and provide the basis for applying risk-informed, performance-based licensing criteria
for these NRC decisions.

The proposed criteria focus on overal system performance during the operationa period and

following repogditory closure. The proposed regulation does not specify subsystem performance
objectives, Sting criteria, and other detailed technica criteria, such as those found in the generic
regulations for geologic repositories (10 CFR Part 60) (2), which were originaly promulgated in



WM 00 Conference, February 27-March 2, 2000, Tucson, AZ

1983. The proposed gpproach, which is consgstent with NRC's ongoing emphasis on the
development of regulations that give the highest atention to the issues of most importance to
protection of public hedth and safety, is strongly endorsed by DOE. As stated in the
supplementa materid published with the proposed regulations, a risk-informed, performance-
based regulation “is an gpproach in which risk indghts, engineering analys's and judgement
(e.g., defense in depth), and performance history are used to:

(1) Focus atention on the most important activities,
(2) Edablish objective criteriafor evauating performance,

(3) Develop measurable or cdculable parameters for monitoring system and licensee
performance,

(4) Provide flexibility to determine how to meet the established performance criteriain away
that will encourage and reward improved outcomes, and

(5) Focuson the results as the primary bass for regulatory decison making.”

DOE agrees that the focus on overal system performance alows both DOE as the applicant and
NRC as the regulator to emphasize resolution of the technica issuesthat are of grestest
importance in evauating the hedth and safety aspects of repostory performance, both during
operations and following permanent closure. DOE aso agrees that the proposed regulations
generdly provide gppropriate flexibility for DOE to determine how to best satisfy the
performance criteriaand alow NRC to focus on the results as the primary basis for regulatory
decison making. DOE documented its views in the comments officidly submitted to NRC in
June 1999.

AsNRC notesin its proposed regulation, when the Environmental Protection Agency (EPA)
issuesitsfina environmenta radiation protection standards for Yucca Mountain, NRC's
regulations may need to be amended. EPA’s proposed standards (40 CFR Part 197) (3) were
published in August 1999. These standards are subgtantidly different from thosein the NRC's
proposed regulation and, if retained in the EPA’ s findstandards, would likely require NRC to
amend its regulationto be consistent, as required by the Nuclear Waste Policy Act of 1982 (4)
and the Energy Policy Act of 1992 (5). DOE’s views on the proposed EPA standards are
documented in the comments submitted to EPA in November 1999.

POSTCLOSURE PERFORMANCE

NRC' s proposed regulations specify asingle, adl-pathways limit on annud individud doseasa
performance objective to be applied for 10,000 years after repository closure. The performance
objective gpplies to the average member of a critica group representative of those individuds
expected to receive the highest dose from an undisturbed repository. DOE believes the
performance objective is appropriate asit is a reasonable fraction of the exiging limit for doseto
the generd public from multiple sources and is congstent with limits established for other large,
regulated nuclear facilities. DOE aso agrees with the 10,000-year compliance period from both
atechnica and policy perspective.
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The ability of the potential Y ucca Mountain repository to meet the postclosure performance
objective will be demonstrated by a TSPA that meets the requirements of the proposed
regulations. DOE has been continuoudy improving and updating its TSPA methodology, having
conducted analysesin 1991 (6), 1993 (7), 1995 (8), and 1998 (9). It is confident that the results
of the TSPA evauations conducted for licensing, together with the supporting information for
these analyses, can provide an adequate basis for the * reasonable assurance” determination of the
safety of the repository that NRC is required to make prior to congtruction authorization. This
leve of confidence is supported by the numerous preicensng interactions that have taken place
among DOE and NRC gaff on issues relevant to the evaluation of the postclosure performance

of the proposed repository system.

NRC hasidentified the nine key technical issues (KTIs) that it currently believes are mogt critica
to assessing postclosure repository performance. The approach for TSPA isNRC's central and
integrating issue for the other eight KTIs®. NRC is documenting the resolution status of each
KTI in aseries of 1ssue Resolution Status Reports (IRSRS) that are updated as necessary to
reflect the current status based on work conducted by both DOE and NRC staff and their
contractors. The acceptance criteriafor resolution of the KTls, originaly developed as part of
the IRSRs, will be incorporated in NRC' s review plan for the YuccaMountain license
aoplication. Thisreview plan isbeing developed by NRC in pardld with completion of its
rulemaking on the licensing criteriafor a potentid geologic repository a the Y ucca Mountain
gte. The quantitative methods used by DOE in the TSPA for evauating repository performance
and characterizing the uncertainties associated with these evauations incorporate relevant
aspects related to the KTls and their resolution.

The proposed regulations a so establish a performance objective for the repository in the event of
alimited, stylized human intruson into the engineered barrier sysem. This performance

objective requires the repository to meet the same postclosure performance objective in the event
of an assumed human intrusion scenario asis gpplied to the repogitory absent an intruson. The
scenario in the proposed regulationsis a sngle borehole-drilling event that takes place 100 years
after repository closure. The borehole is assumed to penetrate a waste package and extend to the
saturated zone below the water table. DOE believes that andysis of this proposed, highly
unlikely human intrusion scenario should be used only to inform a quditative judgement on the
resilience of the repogitory to such an intrusion. Such an gpproach is consistent with the stated
purpose of the human intrusion recommendation in the 1995 report of the National Academy of
Sciences (NAS) Committee on Y ucca Mountain Standards (10). This report was prepared
pursuant to the Energy Policy Act of 1992 (5), wherein EPA was directed to contract with NAS
to provide recommendations on reasonable standards for arepository at Y ucca Mountain. DOE
believes that the purpose of the human intruson scenario should be to assess the resilience of the
repository system in terms of its ability, after an intrusion, to recover and continue to isolate
wadte from the ble environment over the long term. The post-intrusion performance of

the repository should be satisfactory if the dose rate returns, over areasonable period of time, to
avalue close to the dose rate absent human intrusion.
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MULTIPLE BARRIERS

The proposed regulations require that the repogitory include multiple barriers, conssting of both
natura barriers and an engineered barrier system. NRC defines abarrier as“any materia or
Sructure that prevents or substantidly delays movement of water or radioactive materias.”

DOE agrees that multiple barriers are gppropriate for the repository since the uncertainty
associated with the long-term performance of both engineered and natura barriers can be
ggnificant and the ability to confidently demondrate that any single barrier will function as
expected cannot be assumed. Also, in adisposa system congsting of multiple barriers, overdl
system safety is digtributed over severd barriers and performance isrobust even if one barrier, or
an independent process within asingle barrier, fals to function as expected. The requirement for
multiple barriers, therefore, provides a degree of defense in depth for the repostory.

PRECLOSURE PERFORMANCE

The proposed regulations specify preclosure performance objectives to protect the workers and
the generd public during the period of repository operations. The dose limits specified in these
performance objectives are consstent with NRC requirements for spent nuclear fud handling
and storage facilities and appear appropriate to DOE. The proposed regulations require that
compliance with the preclosure performance objectives be demonstrated through an integrated
safety anadlyss (1SA) of therepogitory. An ISA would be a systematic examination of the
potentia hazards, which would ensure that dl relevant hazards that could result in unacceptable
consequences have been evaluated adequately and protective measures have been identified so
that the repository will comply with the preclosure performance objectives. DOE agrees that an
ISA is an appropriate gpproach to demonstrate compliance with the preclosure performance
objectives.

The proposed regulations define the criteriafor the natural and human-induced design basis
eventsto be consdered in the ISA. DOE bdlieves that the regulations should be clarified to
require that the natural events considered in evaluating repository safety are consistent with those
considered for other NRC-licensed facilities, such as nuclear power plants, and used successfully
in many licenang proceedings. These events include congderation of the most severe natura
phenomenathat have been historicaly reported for the Site and geologic setting, such as
earthquakes, tornadoes, and flooding.

PERFORMANCE CONFIRMATION

The proposed regulations require DOE to conduct a performance confirmation program that
darts during Site characterization and continues until permanent closure of arepository.
Performance confirmation, as defined by NRC, means the program of tests, experiments, and
andyses that is conducted to evauate the accuracy and adequacy of the information used to
determine, with reasonable assurance, that the postclosure performance objective for individua
protection will be met. This program isto conss of testing and monitoring to indicate whether
(2) subsurface conditions and changes in these conditions encountered during construction and
operation are within the limits assumed in the licensing bass and (2) geologic and engineered
systems and components intended to operate as barriers after permanent closure are functioning
as intended and anticipated. The performance assessment requirements in the proposed
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regulations discussed above permit DOE to exercise flexibility in seecting the gpproach to
demonstrate how it meets the established performance criteria. However, the performance
confirmation requirements in the proposed regulations contain a prescriptive list of geotechnical
parameters to be measured as part of the program and do not explicitly focus the performance
confirmation program on data linked to the performance assessment. The prescriptive
requirements in the proposed regulation potentially address issues that are not important to the
hedlth and safety of the public and could divert resources from important safety issues. DOE
believes that the regulations should require the performance confirmation program to focus only
on those data and confirmation of only those geotechnical and design parametersthat are
important to the parameters and conceptual models used in the performance assessment.

FINAL REGULATIONS

EPA, consgtent with its obligations under the Energy Policy Act of 1992 (5), issued its proposed
standards for a potentid repository at Y ucca Mountain, Nevada, for public comment in August
1999 (3). The EPA’s proposed standards for repository performance include an individua
protection standard and a separate groundwater protection standard that must be met for
10,000 yearsfollowing repostory closure. The EPA’sfind radiation protection standards for

Y ucca Mountain have yet to beissued. Oncethefina standards are promulgated, NRC must
modify its Y ucca Mountain regulaions, as necessary, to be consistent with the EPA standards.
DOE looks forward to expeditious action by both EPA and NRC on their find regulations so that
the regulatory framework for the protection of the public hedth and safety from a potentia
repository a Y uccaMountain will be in place as abasis for future decisions on repository
development.
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FOOTNOTES

(& Thedghnt KTlsareigneous activity, structural deformation and seismicity, evolution of the
near-field environment, container life and source term, thermd effects on flow, repository
design and therma-mechanica effects, unsaturated and saturated zone flow under
isothermal conditions, and radionuclide transport.



