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ABSTRACT

If Yucca Mountain, Nevada is designated as the Site for development of a geologic repository for
disposd of spent nuclear fue and high-leve radioactive waste, the Department of Energy (DOE)
must obtain Nuclear Regulatory Commission (NRC) gpprovd firgt for repository congtruction,
then for an operating license, and, eventudly, for repository closure and decommissioning. The
licensing criteriaa 10 CFR Part 63 establish the basis for these NRC decisons.

Submittal of alicense application to the NRC for authorization to congtruct arepository a the
Y ucca Mountain Steis, a this point, only a potentid future action by the DOE. Although the
DOE has established schedules for the activities leading to submittal of an application, given the
complexity of the policy processinvolved, thereis no way to predict with any certainty whether
or when the necessary authorization to submit a license gpplication might be obtained. In spite
of this uncertainty, the DOE must take prudent and gppropriate action now, and over the next
severd years, to prepare for timely submittal of an gpplication and to facilitate NRC review of
this gpplication if the Y ucca Mountain Ste is recommended and gpproved for repository
development.

INTRODUCTION

The Nuclear Waste Policy Act of 1982, as amended (NWPA) (1, 2), establishes the policy
process and defines the steps that must be taken before the DOE can submit alicense application
to the NRC for authorization to construct a repository at the Y ucca Mountain sStein Nevada.
First, the Secretary of Energy must decide whether to recommend to the President that the
President approve the site for development as arepository. Second, if the Secretary recommends
gpprova of the site, and if the President considers the site qudified for gpplication for a
congtruction authorization, the President must submit a recommendation to Congress. Third, if
the President recommends gpprova of the Site to Congress, the designation of the Y ucca
Mountain site for arepository must be approved as required by the NWPA. Although the DOE
has established schedules for the activities leading to submittal of alicense gpplication, given the
complexity of the policy process defined in the NWPA, thereis no way to predict whether or
when the necessary authorization to submit a license gpplication might be obtained. In spite of
this uncertainty, the DOE must take prudent and agppropriate action now, and over the next
severd years, to prepare for submittal of an gpplication and to facilitate NRC review of this
goplication if the Y ucca Mountain Siteis recommended and approved for repository
development.

REGULATORY FRAMEWORK

The NWPA and the Energy Policy Act of 1992 (EnPA) (3) define the roles and respongibilities
of the Environmental Protection Agency (EPA) and the NRC in setting the radiation protection
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standards and establishing the licensing criteria, respectively, for a geologic repository at the
YuccaMountain sSte. Under the NWPA (1), the standards issued by the EPA and the licensing
criteria established by the NRC were intended to be generic so that they could be gpplied in
evauating and licensing a geologic repogtory at any ste. The 1987 amendments to the NWPA
(2) limited DOE' s repoditory Siting activities to asingle Ste, the Y ucca Mountain Site in Nevada,
but did not direct any change in the regulatory framework for repository licensing. In 1992, the
EnPA changed this Situation, requiring the EPA to develop radiation protection standards
specificdly for arepodtory a the Y ucca Mountain Ste, with the stipulation that these sandards
are the only standards that will apply to the sSte. The NRC isrequired to revise its requirements
and criteriato be consgtent with the EPA’s standards.

The EPA isin the process of finalizing the radiation protection standards for Y ucca Mountain

that it proposed in 1999 at 40 CFR Part 197 (4). The NRC isfindizing the licenang criteriafor
apotentiad Y ucca Mountain repository that it proposed in 1999 at 10 CFR Part 63 (5). Thefina
NRC criteriafor repository licensng must be consstent with the find EPA standards as required
by the NWPA and the EnPA. The EPA’sradiation protection standards and the NRC' s licensing
criteria, which will implement the EPA’ s sandards, must be in place early enough to permit the
DOE to effectively respond to both the procedura and technica requirements of the gpplicable
NRC regulations in its gpplication for congtruction authorization.

The NRC'slicensing criteriaat 10 CFR Part 63 specify the performance objectives for the
geologic repogitory that must be met through permanent closure and those performance
objectives that must be met after permanent closure. In the find rule, these requirements must be
consgtent with the standards established by the EPA for a'Yucca Mountain repository. The
NRC rule specifies the requiremernts for the safety andlys's of the geologic repository to
demonstrate compliance with the preclosure performance objectives. The safety andysis would
be a systematic examination of the potentiad hazards, which would ensure that al relevant
hazards that could result in unacceptable consequences have been adequately evauated and
protective measures have been identified so that the repository will comply with the pre-closure
performance objectives. The rule dso specifies the requirements for the performance assessment
that must be used to demongtrate compliance with the postclosure performance objectives,
including requirements regarding the characterigtics of the reference biosphere and population
group that must be used in the andysis.

In addition to establishing the performance objectives and other technicd criteriato be met, the
NRC rule dso specifies the genera content requirements for the license gpplication that must be
submitted for review and the findings required for the NRC to authorize construction of a
repository. Congstent with the NWPA, the NRC rule requires that the DOE submit itsfind
environmental impact statement (EIS) with its license application. The NWPA requires that the
NRC adopt the DOE’ s EIS to the extent practicable as part of itslicenang action. The NRC rule
aso establishes requirements for updating the license application and standards for issuance of a
license that would permit the DOE to receive and possess waste a the repository once
congruction of the facilities required for initid repostory operationsis substantialy complete.
Findly, the rule establishes requirements for the issuance of a license amendment that would
permit permanent closure of the repository and, eventudly, an amendment to terminate the
license.
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The NRC Rules of Practice for Domestic Licensing Proceedings are found at 10 CFR Part 2 (6).
The specific procedures applicable to licensing proceedings for a geologic repostory for high-
level radioactive waste are found at Subpart J of thisrule. Subpart Jwas revised in 1998 to take
advantage of Internet technology to link geographicaly dispersed sites as part of an eectronic
information management system - the Licensing Support Network (LSN) — to provide for
discovery, dectronic submission of information and filings, and access to an dectronic verson

of the licenang docket (7). The LSN isintended to facilitate a thorough and comprehensive
technica review of the DOE' s license gpplication by parties to the proceeding. Itisdso
intended to permit completion of the NRC licensing proceeding, including the required
adjudicatory hearing before an Atomic Safety and Licenaing Board panel, within the three-year
time frame specified in the NWPA. In August 2000, the NRC proposed further amendmentsto
Subpart Jto establish the design standards for participant web sites of the LSN and requirements
on the time for information to be made available by the participants, including the DOE (8). The
fina rule governing arepository licensng proceeding and the role of the LSN in this proceeding
must be in place prior to submitta of an gpplication and in sufficient time to permit DOE
compliance with NRC requirements on the availability of the LSN to support licensing review
and discovery.

NRC GUIDANCE FOR LICENSING REVIEW —DOE GUIDANCE FOR LICENSE
APPLICATION PREPARATION

Although 10 CFR Part 63 establishes the generd requirements for the content of the DOE's
license gpplication, it is Slent on the format of the gpplication and the detailed criteria for NRC
gaff review of the information presented. The NRC isin the process of preparing guidanceto its
deff for their review of a DOE license gpplication for a 'Y ucca Mountain repogitory. This
guidance will be documented in the Y ucca Mountain Review Plan (YMRP). The DOE
understands that the Y MRP will be consstent with the risk-informed, performance-based
licenang approach reflected in the NRC licensing criteria. The god appearsto be to focus staff
review on issues that are gnificant to conclusions about performance, rather than on technical
information outside the context of its importance to conclusions about performance. The
gructure of the YMRP and the acceptance criteria and review methods it provides are expected
to be congstent with the NRC' s regulatory approach and review god.

The DOE developed its own Technical Guidance Document for License Application Preparation
(the TGD) to assigt authorsin preparing the gpplication for submittal to the NRC (9). This
document currently reflects the NRC' s proposed licensing criteria and content requirements for
the license application, and the DOE'’ s position on the level of design detail needed for an
goplication for condruction authorization. The TGD distinguishes between the content
requirements and related guidance for the license gpplication for congtruction authorization and
the updated application for alicense to receive and possess radioactive waste. Thisdidtinctionis
consgtent with the NRC' s requirements for and conditions placed on issuance of acongtruction
authorization (5). A license to receive and possess waste will not be issued by the NRC until the
DOE updates its license gpplication and meets the requirements for the issuance of alicense,
including subgtantid completion of construction of those facilities necessary for initid repository
operdions. In addition to providing guidance to authors for demonstrating compliance with
NRC regulatory requirements and acceptance criteriafor review, the TGD identifies NRC
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regulatory guides, and industry codes and standards that will be cited in the gpplication. The
DOE will revise the TGD when the NRC issuesitsfind licensng criteriaand itsreview plan so
that any application prepared by the DOE will be consstent with NRC guidancein the Y MRP.
The god isto prepare alicense application that is structured to facilitate a performance- based
review by the NRC staff aswell as providing a reasonable and workable framework for the DOE
to present the required information.

DOE-NRC INTERACTIONS AND PRE-LICENSING ISSUE RESOLUTION

I nteractions between the NRC and DOE prior to submittal of alicense gpplication continue to
focus on early resolution of both technical and regulatory issuesin order to facilitate NRC
acceptance and review of an gpplication for congtruction authorization. The NRC has identified
nine key technical issues (KTIs) that it believes are critical to ng the post-closure
performance of the proposed repository system (10). The central and integrating issue for the
other eight KTIs relates to the approach for the total system performance assessment (TSPA) that
isrequired by 10 CFR Part 63 to be used by the DOE in demonstrating compliance with the
NRC' s postclosure performance objectives. The other eight KTls areigneous activity, structura
deformation and seiamicity, evolution of the near-fidld environment, container life and source
term, thermd effects on flow, repository design and therma-mechanica effects, unsaturated and
saturated flow under isotherma conditions, and radionuclide transport. The NRC is documenting
the status of resolution of these nineissues in a series of 1ssue Resolution Status Reports (IRSRS)
that are updated as necessary to reflect current status based on interactions with the DOE and
review of DOE technica documents. The acceptance criteriafor resolution of each KTI were
originaly developed as part of the IRSRs and are now being considered by the NRC in
developing its review plan for the Y ucca Mountain license gpplication. Since August 2000, the
DOE and NRC have met nine times to discuss the status of resolution of the KTls and to agree
on apath forward for closing the remaining open items associated with each KTI. Additiona
mestings will be hdd to discuss the remaining issues as well as the relevance to issue resolution
of new information that is developed.

The NRC has defined two categories of issue closure prior to the DOE’ s submittal of alicense
goplication. Anissueis“closed” if the NRC has no further questions and the current DOE
gpproach and information are likely to be acceptable for usein licensng. Anissueis*closed
pending” if the NRC has no further questions and the gpproach and information are likely to be
acceptable, pending review of additiond information to be provided by the DOE. The
agreements reached in the recent series of meetings with the NRC identify the activities that the
DOE will conduct and the information that the DOE will provide as the basisfor closure of the
issues by the time license gpplication is submitted. 1n afew instances, an issue may not be
closed until the NRC has reviewed the license gpplication itsdlf. It isimportant to remember that
even though the NRC staff may consider an issue closed or closed-pending as aresult of pre-
licensing interactions, this does not preclude the issue being raised and considered during the
licensing proceeding if there is cause to do so.

Although the current focus of interactions between the DOE and NRC is primarily on issues
related to compliance with postclosure performance requirements, the licenang criteriaat 10
CFR Part 63 aso establish requirements for the evauation of preclosure safety and the use of an
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safety andysisin thisevduation. As part of an ongoing process to ded with preclosure safety
issues, the DOE and NRC have met to discussthe leve of detail needed for repository design for
alicense application for congruction authorization.  These meetings included discussons of
classfication of structures, systems, and components regarding their importance to the
radiologica safety of the public and workers, and the identification and evauation of desgn-
bas's events for consderation in the assessment of preclosure safety. Further interactions will
take place to discuss issues related to preclosure requirements and the level of design detail in the
context of the find NRC licensing criteria and the approach reflected by the acceptance criteria
inthe YMRP.

In two ingtances, the DOE has prepared Topica Reports and submitted them to the NRC for its
review and acceptance of the methods that the DOE will rely on in support of its evauations for
the license gpplication. Issuance by the NRC of Safety Evauation Reports (SERS) covering these
methods will document the degree to which NRC accepts the proposed methods for usein
support of arepostory license gpplication. A series of three Topicd Reports covers the methods
that will be used in evauating the potentia for sismicity and faulting at the site and for

establishing the seismic design-basis for the repository. Thefirst two of these Topical Reports
have been reviewed and accepted by the NRC. Fina acceptance of the DOE' s proposed methods
for the evaduation of faulting and seismicity is contingent on NRC review and acceptance of the
third report in the series. This report will be submitted in time to support preparation of the
license gpplication. Another Topica Report covers the methods that the DOE will usein
evauating postclosure disposd criticdity for spert nuclear fud and high-level waste placed ina
potentia Y ucca Mountain repository. The NRC issued a SER for this report, documenting its
acceptance of portions of the DOE’ s approach as wdll as identifying open items that must be
resolved for the approach to be fully accepted for usein licensng. The DOE plansto provide
additional information for NRC review to support closure of most of these open items prior to
submitta of alicense application.

TECHNICAL DOCUMENTSTHAT SUPPORT LICENSE APPLICATION
PREPARATION

A subgtantid number of technica documents were developed by the DOE to support preparation
of areport to document the basis for consideration by the Secretary of a possible site
recommendation. If the process defined in the NWPA continues to the next step, updates will be
developed for some of these documents to support completion of acomprehensive report to
provide abassfor a decision by the Secretary on site recommendation. These technica
documents, with further updates or revisions as appropriate, will be used by the DOE in
preparing alicense application for submitta to the NRC if the Site is recommended and approved

for arepostory.

The technica documents devel oped to support the site recommendation processinclude a TSPA
supported by nine Process Modd Reports and 121 Analysis and Model Reports that provide the
basis for conclusions about performance for the postclosure period. System Description
Documents and supporting Engineering Analyses were developed to document the repository
design bass. A prdiminary preclosure safety assessment for a geologic repository was
documented to provide abasis for conclusions about performance for the preclosure period. A
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comprehensive Site description was aso prepared to document the DOE’ s understanding of site
conditions derived from Ste characterization activities. This understanding forms the foundation
for the development of the repository design bases and the models used in assessing repository
performance.

These technical documents were provided to the NRC for its review as abassfor developing
preliminary comments on the sufficiency of the DOE’ s information for inclusion in apossible
license gpplication. These comments are required by the NWPA to be submitted as part of any
basis for a site recommendation by the Secretary. The comments provided by the NRC, together
with agreements reached with the NRC for resolution of the KTIs, will provide ussful feedback
regarding technica areas that require additional work prior to completion of alicense application
for submitta to the NRC if the Y ucca Mountain Ste is recommended and approved for
development as arepository.

CONCLUSION

Submittal of alicense gpplication to the NRC for authorization to congtruct a repository at the

Y ucca Mountain Steis, a this point, only apotentia future action by the DOE. Although the
DOE has established schedules for the activities leading to submittal of an application, given the
complexity of the policy process defined in the NWPA, there is no way to predict whether or
when the necessary authorization to submit alicense goplication might be obtained. In spite of
this uncertainty, the DOE must take prudent and gppropriate action now, and over the next
severd years, to prepare for timely submittal of an gpplication and to facilitate NRC review of
this gpplication if the Y ucca Mountain Ste is recommended and gpproved for repository
development. Thisis particularly true given the need for the DOE to develop, load, and certify
the operation of its eectronic information system to provide accessto its relevant records as part
of the LSN in compliance with NRC requirements in preparation for alicensng proceeding. The
NRC is currently proposing to require that the DOE’ s system be certified within 30 days of a site
recommendation. The DOE must also develop alicense application, which is substantialy
different from the documents supporting a possible Site Recommendation. The gpplication must
satisfy NRC licensing criteria and content requirements, and address the acceptance criteria
defined by the NRC in its license gpplication review plan, the YMRP. The content of the
gpplication must be adequate to facilitate NRC acceptance and docketing for review, and the
gpplication and its supporting documents must provide the documented basis for the NRC
findings required for a congtruction authorization. The gpplication must dso support an
adjudicatory proceeding before an Atomic Safety and Licensing Board pand prior to
Commission action on any decision to authorize congruction.
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