Department of Energy
Washington, DC 20585

RUG 3 1 1987

Robert Browning, Director

Division of High Level Waste Management
Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Mr. Browning:

On March 3, 1987, the DOE presented the issues hierarchy and
issue resolution strategy that will be included in the Site
Characterization Plans (SCPs). At the request of NRC staff and

. others, we agreed to repeat the presentation because the strategy
is a key to understanding the site characterization program. The
repeat briefing will be enhanced using examples from Chapter 8 of
the NNWSI SCP to show how the strategy is implemented. Although
Chapter 8 has not yet been issued, we will show an assembled
draft and identify selected portions which demonstrate

the implementation concepts. We will also have available senior
staff who are acquainted with the overall conceptual development
of Chapter 8, but will not have the specialists/authors

to cover details relating to each technical discipline. If
interactions involving specific technical disciplines are

needed, they will be arranged later.

As background for the briefing we recommend that participants
review the enclosed pre-meeting materials; they include a revised
description of the DOE Issues Hierarchy (DOE/RW-0101) and a draft
of Section 8.1 of the NNWSI SCP. These two items generally
describe the concepts of the issues hierarchy and issue
resolution strategy. A draft agenda for the briefing is
attached. The briefing will be held at DOE facilities, Room
6E069, Forrestal Building, 1000 Independence Avenue, S.W.
Washington D.C., on September 29-30, 1987, beginning at 8:30 am.
By copy of this letter we are inviting interested representatives
from States and Indian Tribes to participate.

In order to facilitate access into the Forrestal Building,
participants should provide us with their name, affiliation
and nationality. Additionally, if the participating groups
have any specific requests regarding the agenda, we will
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do our best to accommodate them provided requests are received
by September 22, 1987. Please provide this information to
Dr. Owen Thompson (202-586~5003/FTS 896~5003).

Attachments:

Draft Agenda

. ghkt, Director
, Licensing and Quality Assurance
ision, Office of Civilian Radioactive
Management

DOE Issues Hierarchy (DOE/RW-0101)
NNWSI SCP Chapter 8.1 (draft)

cC:

J. Anttonen

C. Gertz
J. Neff

J. Leahy (20 Copies)
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SCP ISSUES HIERARCHY/PERFORMANCE ALLOCATION

(Repeat of Briefing March 3-4, 1987)

a) To repeat and update for NRC, State and Indian Tribe staff
the previous briefing on the SCP Issues Hierarchy, Issue
Resolution Strategy and Performances Allocation process,
using examples from the NNWSI SCP Part B (Chapter 8).

b) To show and explain the organization of NNWSI Chapter 8.

Objectives:

a) To familiarize reviewers with the stated subject to
facilitate their review of NNWSI Chapter 8 when it is
released.

b) To aid NRC staff in developing SCP review plans.

Agenda

Tuesday September 29, 1987

8:45-9:00

9:00~9:20

9:20-10:30

10:30-10:45

Item

Introduction, Statement of
Purpose and Objectives, Agenda

Opening comments

Statements by other participants
(10 min per speaker)

General description of Issues
Hierarchy, Issue Resolution
Strategy and Performance Allocation

Break

Responsibility

DOE
NRC

States,
Indian Tribes

DOE

All




10:45-12:00

12:00-1:00

1:00-2:00

2:00-2:15

2:15-5:00

8:30-12:00

12:00-1:00

1:00-2:30

2:30-2:45

2:45-3:30

Implementation of Issues

Hierarchy, Issue Resolution Strategy
and Performance Allocation in NNWSI,
Chapter 8.

Lunch

Questions and discussion of Issues
Hierarchy, Issue Resolution Strategy
and Performance Allocation

Break

Questions and discussions of implemen-
tation in NNWSI Chapter 8 (DOE will
show assembled draft Chapter 8)

Continued questions and discussions of
implementation jin NNWSI Chapter 8, as
needed.

Lunch

Continued questions and discussions of
implementation in NNWSI Chapter 8, as
needed.

Break

Preparatio.. o¢ meeting report and
closure

All

All

All

All

All

All

All

All

All
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DOE/RW-N101

FOREWORD

The Nuclear Waste Policy Act of 1982 (NWPA) charges the Department of
Energy (DOE) with responsibility for siting, constructing, operating, and
permanently closing a mined geologic disposal system (MGDS) for high-level
waste and spent nuclear fuel., The Nuclear Regulatory Commission (NRC) is
charged with responsibilitv for promulgating the regulatory requirements
and criteria (10 CFR Part 60) that will govern suthorization for the con-
struction, licensing, and approval for permanent closure of the MCDS. In
the DOE's Office of Civilian Radioactive Waste Management (OCRWM), the
Office of Geologic Repositories (OGR) has primary responsidility for the
MGDS program.

The NWPA also requires that the DOE prepare, and the NRC adopt to the
extent practicable, an environmental impact statement (EIS) to satisfy the
requirements of the National Environmental Policy Act (NEPA) and the
implementing regulations of 40 CFR Part 1500 et gseq. These implementing
regulations require that the DOE undertake a scoping process to identify
the significant issues to be addressed in the EIS.

In 10 CFR Part 60 and {n guldance (Revision 1 to Regulatory Guide
4.17) to the DOE for the preparation of site characterization plans (SCPs)
for geologic repositories, the NRC has indicated that the identification of
the issues that must be resolved to complete licensing assessments of site
and design suitability is an important step in the licensing process.

As required by the NWPA, the DOE prepared the Mission Plan for the
Civilian Radioactive Waste Management Program (DOE/RW-0005, June 1985) to
provide an informational basis sufficient to permit {nformed decisions to
be made in carrying out the program for the development of the MGDS. To
address the NWPA requirement that the {nformation needed to support the
siting and construction of repositories be identified, the Mission Plan
included a hierarchy of generic issues derived from the applicable Federal
regulations that define the requirements for the MCDS and that must be
resolved to demonstrate that these requirements have been satisfied.

The jssues hierarchy developed by the OGR for the MGDS and presented
in this document is based on the issues-hierarchy concept presented in
the Mission Plan. The OGR issues hierarchy presents the {ssues that the
DOE will use to guide the development of SCPs and the conduct of site~
characterization activities. These issues must be resolved to demonstrate
compliance with applicable Federal regulations and to support site selec-
tion and licensing for an MGDS. Specific questions that may be identified
during the licensing process and in the development of an EIS are encom-
passed by the general issue statements in the OGR issues hierarchy. The
OCGR issues hierarchy is limited to the issues related to the siting and
licensing requirements of applicable Federal regulations and does not ad-
dress the requirements of other regulations, functional or operating
requirements for the MGDS, or requirements for the integration and the
design/cperational efficiency of the MGCS. Although the DOE delieves that
this document contains a comprehensive set of siting and licensing issues,
this document will be revised as necessary during site characterization to
encompass any additicnal issues that may arise,

~iii- Revision |



DOE/RW-0101
The OGR issues hierarchy is a formal programmatic change~controlled

document and is effective immediately. Its implementation will follow all
standard procedures prescribed by the program’'s baseline procedure (see
OGR/B-1). Any changes to this document must be made formally through the
change- ~ontrol procedure., It {s to be implemented by the Project Offices in

thei- - eparation of SCPs and should specifically be incorporated into SCP
Sectiuvtis 8.1, 8.2, and 8.3, , , ;

v Revision 1
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DOE/RW-0101
1. INTRODUCTION

The Office of Geologic Reposi*ories (OCR) has adopted an issues hierarchy
for use by all Project Offices. The {ssues hierarchy provides a framework for
representing issues related to regulatory requirements for siting and licens-
ing a2 mined geologic disposal system (MGDS) and for describing the work that
needs to be completed during site characterization to resolve those {ssues.
The issues in the issues hierarchy are defined as the questions relating to
the performance of the MGDS that must be resolved to demonstrate compliance
with the applicable Federal regulations (including 10 CFR Part 60, 10 CFR Part
960, 40 CFR Part 191, and 10 CFR Part 20).

The issues hierarchy is structured around four broad areas related to the
requirements for siting and licensing an MCDS (postclosure performance; pre-
closure radiological safety; environment, sociceconomica, and transportation;
and the feasibility and cost of MGDS development) and provides the framework
for defining the information needed to satisfy the applicable regulatory
requirements in each of these areas. As such, the issues hierarchy does not
specify the requirements that the MGDS must satisfy but rather defines {ssues
related to requirements for sfting and licensing. The Generic Requirements
for & Mined Geologic Disposal System (the GR, OGR/B-2) and the associated
requirements documents prepared by the Projects gpecify the requirements that
must be satisfied by the MGDS. The GR, {n combination with the Project-level
requirements documents, addresses all aspects of the MGDS, including siting
and licensing. The issues hierarchy and the GR are linked by an {ssue-
resolution strategy and a performance-allocation process (see Section 6) that
leads to the {dentification of the system elements that will be relied on to
resolve the issue by meeting the related regulatory performance objectives and
design criteria,

The OGR issues hierarchy was developed to provide a common basis for all
Project Offices to plan site-characterization activities. It will bLe used in
preparing the SCP for each site to be characterized and in reporting the
status of site-characterization activities in the semiannual progress reports.
The gpecific use of this hierarchy for other purposes has not yet been defined
by OGR.

The purpose of this document is to present the issues hierarchy, describe
the rationale ugsed to develop the hierarchy, and describe how the issues
hierarchy is used in program planning. Section 2 presents the overall ration-
ale for the issues hierarchy and explains the structure and the organization
of the hierarchy. Section 3 presents the issues hierarchy itself, and Section
4 describes the basis for the development of individual issues. Section §
provides a correlation between the issues and the applicable Federal regula-
tiops. Section 6 describes how the igsues drive the development of plans in
support of siting and licensing requirements through the use of an issue-
resclution strategy that includes performance allocation.

-le o - | Revision 1
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DOE/RW-0101
2. RATIONALE FOR THE DEVELOPMENT AND STRUCTURE OF THE ISSUES HIERARCHY

The issues hierarchy consists of three levels of detall: key issues,
f{ssues, and information needs. Thig structure provides a convenient means for
digtinguishing broad questions of overall suitability (key issues) from (1)
more-specific questions (issues) about the characteristics of the gite, the
features of the design, and the performance of the system and (2) requirements
for the basic information (information nceds) used to answer the gpecific
questions., The portion of the {ssues hierarchy presented in Section 3 of this
document and intended for use by all Project Offices Includes the key i{ssues
and the issues but doeg not include information nceds. The information needs
required to resolve each issue will be developed on a site-specific basis and
will be fully presented in the individual SCPs and other program documents.

Key isgues relate to broad-level technical or i{nst{itutional requirements
grouped Into four toplcal areas relating to the overall performance of the
mined geologic disposal system. as identified by the DOE siting guidelines, 10
CFR Part 940.

Issues are subordinate to key issues. ‘Collectively. the group of issues
under a key issue indicate what questions must be ansgwered to satisfy the key
issue. Taken together, the issues provide a conceptual outline to structure
the resolution strategies for each key issue. The issues are derived, in
part, from the technical guidelines of 10 CFR Part 960, from the performance
objectives and design criteria of 10 CFR Part 60, and from the requirements of
40 CFR Part 191,

Information needs represent information required to resolve issues and
form the third level of the hierarchy. Although generally similar for all
sites, site-specific information needs will be developed for each candidate
site. Additional levels may be used, as appropriate, to {dentify the lowest
level of detail required.

The issues hierarchy presented in Section 3 is based on the issues-
hierarchy concept presented in the Mission Plan (DOE/RW-0005, June 1985,
Volume 1, Part II, Chapter 1). The key issues {n the hierarchy have been
adopted nearly verbatim from the key lssues in the Mission Plan, and thus they
are derived directly from the system guidelines in 10 CFR Part 960. The
issues defined for each key issue in the hierarchy, taken together, are iden-
tical in overall scope with the issues in the Mission Plan, but the structure
and specific wording of the issues are different. The issues under each key
issue are grouped into performance issues and design issues.

Performance issues generally address questions regarding compliance with
regulntory rcquircments that are related to the performance of the mined geo-
logic disposal system. They generally relate directly to the highest level of
regulatory requirements to be satisfied or findings that must be made. For
example, there are performance issues that correspond to each of the post-
closure performance objectives set forth in 10 CFR 60.112. Performance igsues
identify the information related to design, site characteristics, and perfor-
mance assessments needed to address the regulatory requirements. Information
about performance assessments is addressed directly by the performance issues:

-3- Revision 1
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DOE/RW-0101
fnformation about design and site characteristics is addressed by the design
issues and the characterization program, respectively.

Design issues address questions regarding compliance with regulatory
requirements related to the design of the repository, the seals, and the waste
package. Design issues may address the design criteria specified in 10 CFR
60.130 through 60.134, the requirements of the preclosure system and technical
guidelines in 10 CFR 960.5-1 and 960.5-2, or the information required to
support the resolution of the performance {ssues. Design issues identify the
information about site characteristics that is needed for design purposes.

The characterization program will be developed to evaluste the site char-
acteristics, processes, and events that may affect waste-package and reposi-
tory design and performance. The program will address the detailed informa-
tion on site characteristics that will be used to develop site descriptions
and support the resolution of related design and performance {gsues, including
the information nceded to demonstrate compliance with 10 CFR Part 960 in
support of site selection.

Thus, the performance and the design issues provide requirements (prior-
ities) for the characterfzation program. The characterization program results
in data for the analyses needed to address design and performance igssues. A
characterization activity will take place only if that activity ic necessary
to provide data for resolving an identified design or performance issue,

The wording of each issue in the hierarchy was chosen to reflect the
identified interrelationships among the issues and the characterization pro-
gram and, where practical, to explicitly tie the issue to the associated regu-
latory requirement(s) by citing the applicable regulation(s). Although the
key issues and issues are intended to convey precisely the same meaning as the
regulations, in some cases the terms used in an issue are not the same as the
terms used by the regulations. These differences reflect differences between
the definitions of terms used in various regulations and the definitions that
the DOE has chosen to adopt in the Generic Requirements for a Mined Geologic
Disposal System. The issues hierarchy in Section 3 uses terms from thisg
baselined DOE document. : C T o
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KEY ISSUE 1:

DOE/RW-0101
3. ISSUES HIERARCHY

Will the mined geologic disposal system at [site name) isolate
the radioactive waste from the accessible environment after
closure in accordance with the requirements set forth in 40 CFR
Part 191, 10 CFR Part 60, and 10 CFR Part 9607

PERFORMANCE 1SSUES

1SSUF

1SSUE

ISSUE

ISSUE

ISSUE

ISSUE

ISSUE

1SSUE

ISSUE

DESIGN [SSLUES

1.1:

1.2

1.3:

1.4

1.6:

1.7:

1.9:

ISSUE 1.10:

Will the mined geologlc digposal system meet the system per~
formance objective for limiting radionuclide releases to the
accessible environment as required by 10 CFR 60.112 and 40 CFR
191,132

Will the mined geologic disposal system meet the requirements
for 1limiting individual doses in the accessible environment as
required by 40 CFR 191.15?

Will the mined geologic disposal system meet the requirements
for the protection of special sources of ground water as
required by 40 CFR 191,167

Will the waste package mcet the performance objective for
containment as required by 10 CFR 60.113?

Will the waste package and the repository engineered barriers
meet the performance objective for limiting radionucliide release
rates as required by 10 CFR 60.1137

Will the site meet the performance objective for pre-waste-
emplacement ground-water travel time as required by 10 CFR
60.113? .

Will the performance-confirmation program meet the requirements
of 10 CFR 60.137?

Can the demonstrations for favorable and potentially adverse
conditions be made as required by 10 CFR 60.122?

(a) Can the higher-level findings required by 10 CFR Part 960 be
made for the qualifying condition of the postclosure system
guideline and the disqualifying and qualifying conditions of the
technical guidelines for geohydrology, geochemistry, rock char-
acteristics, climate changes, erosion, dissolution, tectonics,
and human interference; and (b) can the comparative evaluations
required by 10 CFR 960.3-1-5 be made?

Have the characteristics and configurations of the waste
packages been adequately established to (a) show compliance
with the postclosure design criteria of 10 CFR 60.135 and (b)
provide information for the resolution of the performance
issues?

-5« Revision |



ISSUE 1.11:

ISSUE 1.12:

Have the characteristics and configurations of the repository
and the repository engineered barriers been adequately estab-
lished to (a) show compliance with the postclosure degign
criteria of 10 CFR 60.133 and (L) provide information for the
resolution of the performance {ssues?

Have the characteristics and configurations of the shaft and
borehole seals been adequately established to (a) show
compliance with the postclosure design criteria of 10 CFR
60.134 and (b) provide information for the resolution of the
performance issues?

LA
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. KEY ISSUE 2:

DOE/RW-01G]
Will the projected releases of radioactive materials to
restricted and unrestricted areas and the resulting radiation
exposures of the general public and workers during repository
operation, closure, and decommissioning at [site name] meet
applicable safety requirements set forth in 10 CFR Part 20, 10
CFR Part 60, 10 CFR Part 960, and 40 CFR Part 1917

PERFORMANCE ISSUES

ISSUE 2.1:

ISSUE 2.2:

ISSUE 2.3:

ISSUE 2.4:

ISSUE 2.5:

During repository operation, closure, and decommigssioning (a)
will the expected average radiation dose received by members of
the public within any highly populated area be less than a
small fraction of the allowable limits and (b) will the
expected radiation dose received by any member of the public in
an unrestricted area be less than the allowable limits as
required by 10 CFR 60.111; 40 CFR Part 191, Subpart A; and 10
CFR Part 207

Can the repository be designed, constructed, operated, closed,
and decommigsioned in a manner that ensures the radiological
safety of workers under normal operations as required by 10 CFR
60.111 and 10 CFR Part 207

Can the repository be designed, constructed, operated, closed,
and decommissioned f{n such a way that credible accidents do not
result in projected radiological exposures of the general
public at the nearest boundary of the unrestricted area, or
workers {n the restricted area, in excess of applicable
limiting values? . , .
Can the repository be designed, constructed, operated, closed,
and decommisgsioned so that the option of waste retrieval will
be preserved as required by 10 CFR 60.111?

Can the higher-level findings required by 10 CFR Part 960 be
made for the qualifying condition of the preclosure system
guideline and the disqualifying and qualifying conditions of
the technical guidelines for population density and distribu-
tion, site ownership and control, meteorology, and offsite
installations and operations?

Have the characteristics and configurations of the waste
packages been adequately established to (a) show compliance
with the preclosure design criteria of 10 CFR 60.135 and (b)
provide information for the resolution of the perforrance
issues?

Have the characleristics and configurations of the repository
been adequately established to (a) show compli{ance with the
preclosure design criteria of 10 CFR 60.130 through 60,133 and
(b) provide information for the resclution of the performance
issues? v
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KEY ISSUE 3:

Note:

Can the mined geologlc disposal system at (site name] be sited,
constructed, operated, closed, and decommigsioned and can the
associated transportation system be sited, constructed, and
operated 80 that the quality of the environment will be
protected and waste~transportation operations can be conducted
without causing unacceptable risks to public health or safety?

The issues under key issue 3 will be {dentified after the EIS

scoping hearings. The issues hierarchy will be amended at that
time.

-8- Revision !
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KEY ISSUE 4:

DOE/RW-0101
Will the construction, operation (including retrieval), clo-
sure, and decommissioning of the mined geologic disposal system
be feasible at [site name] on the basis of reasonably available
technology and will the associated costs be reasonable in
accordance with the requirements set forth in 10 CFR Part 9607

PERFORMANCE ISSUES

ISSUE 4.1:

DESIGN ISSUES

ISSUE 4.2

18SUE 4.3

ISSUE 4.4:

ISSUE 4.5:

Can the higher-level findings required by 10 CFR Part 960 be
made for the qualifying condition of the preclosure system
guideline and the disqualifying and qualifying conditions of
the technical guidelines for surface characteristics, rock
characteristics, hydrology, and tectonics?

Are the repository design and operating procedures developed to
ensure the nonradiological health and safety of workers

adequately established for the resolution of the performance
issucs?

Are the waste-package production technologies adequately
established for the resolution of the performance i{ssgues?

Are the technologies of repository construction, operation,
closure, and decommissioning adequately established for the
resolution of the performance issues?

Are the costs of the waste packages and the repository

adequately established for the resolution of the performance
fasues?

-
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DOE/RW-0101
4, BASIS FOR THE WORDING OF [SSUES

Regardless of the regulatory source of the issue, the wording of the
{ssues presented in Section 3 was chosen to make the terminology consistent
with that used in the GR to describe the components of the preclosure and the
postclosure mined geologic disposal system (MGDS). Additional clarification
regarding the rationale for the wording of specific issues is presented in
this section on a case-by-case basis. Citations of applicable regulations are
abbreviated as follows:

Regulation Abbreviation
10 CFR Part 60 ' Part 60
Sections of Part 60 - 60.x
10 CFR Part 960 Part 960
Sections of Part 960 960.x
40 CFR part 191 Part 191
Sectlons of Part 191 191.x
KEY ISSUE 1

Key {ssue 1 of the Mission Plan (DOE/RW-0005), revised to identify the
site and include a citation to the postclosure requirements of Part 9603 key
{ssue 1 of the Mission Plan is derived directly from postclosure system guide-
line 960.4~1, which defines the general loung-term performance requirements for
the MGDS; the requirements of 960.4-1 are based on the technical criteria of
Part 60, Subpart E, and the environmental standards of Part 191, Subpart B.

PERFORMANCE ISSUES
ISSUE 1.1

Overall system performance objective of 60.112 requiring conformance with
applicable EPA standards for radionuclide releases to the accessible environ-
ment after permanent closure; the requirements of Part 191, Subpart B, of the
final EPA standard are incorporated by inference: the containment requirements
of 191.13 were the only applicable EPA standard for postclosure .eleases at
the time 60.112 was written; future NRC rulemaking will conform Part 60 to
specifically include the requirements of 191.13,

ISSUE 1.2

Individual protection requirements of 191.15% as presently written, the
overall system pertfarmance objective of 60.112 requires conformance with the
applicable EFA standards for postclusure releases to the accessible environ-
ment and therefore incorporates the requirements of Part 191, Subpart B, of
the FPA standard bty inference; future NRC rulemaking will conform Part 60 to
specifically include the requirements of 191.15.

-il- : Revision
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DOE/RW-0101
ISSUE 1.1

Ground-water protection requirements of 191.16; as presently written, the
overall system performance objective of 60.112 requires conformance with the
applicable EPA standards for gostclosure releaser to the accessible environ-
ment and therefore incorpo:ates the requirements of Part 191, Subpart B, of
the EPA standard by inference; future NRC rulemaking will conform Part 60 to
specifically include the requirements of 191.16.

ISSUE 1.4

Performance objective for waste-package contafnment from 60.113.
ISSUE 1.5

Performance objective for the enginecred-barrier system (NRC terminology)
from 60.113, with the terminology revised to be consistent with the GR and

indicate that the postclosure barriers of the MGDS being considered are the
waste package and the repository engineered barriers.

ISSUE 1.6

Performance objective for the geologic setting (NRC terminology), with
respect to the pre-waste-emplacement ground-water travel time, from 60.113.

ISSUE 1.7

Technical criteria from 60.137, linking design to the implementation of
the performance-confirmation program required by Part 60, Subpart F; although
the performance-confirmation program is conducted during the preclosure
period, this issue is included under key issue 1 because it i{s required to
provide assurance regarding postclosure performance.

ISSUE 1.8

Identifies need to address the siting criteria of 60.122.
ISSUE 1.9

Higher-level findings, as required by Fart 960, Appendix III, with
respect to the postclosure guidelines of Part 960 Subpart Ci and comparative
evaluations of alternative sites against these postelosure guidelines, as
required by 960.3-2-4 according to the basis for such evaluations as specified
in 960.3-1-5%,
DESIGN 1SSUES
ISSUE 1.10

Identifies need to address the postclosure design criteria of 60.13% for

the waste package and provide information to support the resolution of related
performance issues.

. Revision 1
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ISSUE 1.11

Identifies need to address the postclosure design criteria of 60.133 for
the underground facility (NRC terminology), now identified as the repository
and repository enginecered barriers to be consistent with the CR, and provide
information to support the resolution of related performance issues.

ISSUE 1.12

Identifies need to address the postclosure design criteria of 60.134 for
gshaft and borchole seals and provide information to support the resolution of
related performance issues.

KEY ISSUE 2

Key issue 2 of the Mission Plan (DOE/RW-0005), revised to identify the
gite and include a citation to the preclosure requirements of Part 960} key
isgue 2 of the Mission Plan is derived from preclosure system guideline
960.5-1(a)(1), which requires compliance with the applicable radiological
safety requirements of Part 20; Part 60, Subpart E' and the environmental
standards of Part 191, Subpart A.

PERFORMANCE ISSUES

ISSUE 2.1

Issue 2.1 of the Mission Plan, which is derived from preciosure technical
guideline 960.5-2-1, with citations of the applicable preclosure radiological
safety requirements for members of the public in unrestricted areas from
60.111, Part 20, and Part 191, Subpart A, .

ISSUE 2.2

Preclosure radiological safety requirements for workers, with citations
of the applicable regulatory requirements of 60,111 and Part 20.

1SSUE 2.3

ldentifies nced to address preclosure accident releases; no regulatory
citation is given, as the NRC has not undertaken a rulemaking to define the
allowable accident releases during the preclosure period.

ISSUE 2.4

Identifies need to ensure retrievability as required by 10 CFR 60.111.

Higher-level findings, as required by Part 960, Appendix III, with
respect to the preclosure guidelines of Part 960, Subpart D, for preclosure
radiological safety; and comparative evaluations of alternative sites against
these preclosure guidelines, as required by 960.3-2-4, according to the basis
tor such evaluations as specified in 960,.3-1-3
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DESIGN ISSUES

ISSUE 2.6

l1dentifies need to address the preclosure design criteria of 60,135 for
the waste package and provide information to support the resolution of related
performance {ssues,

ISSUE 2.7

1dentifies need to address the preclosute design criteria of 60.131
through 60.133 for the preclosure repository system and operations and to
provide information to suppo~t the resolution of related performance issues.

KEY ISSUE 3

Key issue 3 of the Migaion Plan (DOE/RW-0005), reviged to identify the
site and incorporate the term "mined geologic disposal system" ag uged {n the
CR; the waste~transportation system {g identified separately from the MGDS.
Key issue 3 is derived from preclosure system guideline 960.5~1(a)(2) for the
environment, socioeconomics, and transportation.

KEY ISSUE &

Key issue 4 of the Mission Plan (DOE/RW-0005), reviged to identify the
gite and include a citation of the preclosure requirements of Part 960 and to
include specific mention of retrievability, closure, and decommissioning with
respect to feasibility and cost; key issue 4 of the Mission Plan is derived
directly from preclosure system guideline 960.5-1(a)(3).

PERFORMANCE ISSUES

ISSUE 4.1

Higher~level findings, required by Part 960, Appendix III, with respect
to the preclosure guidelines of Part 960, Subpart D, for the ease and cost of
siting, construction, opera.ion, and closure and comparative evaluations of
alternative sites against these preclosure guidelines, as required by
960.3-2-4, according to the basis for such evaluations as specified in
9600 3"1"50 ‘ .

DESIGN ISSUES

ISSUE 4.2

‘Identifies the need to adequately characterize the nature and feasibility
of the repository design and associated operating procedures needed to ensure
the nonradiological health and safety of the wortkers in order to support the
resolution of the related performance {ssue.

ISSUE 4.3
Identifies the need to adequately characterize the nature and availabil~
ity of the technology to be used for waste-package fabrication in order to

support the resolution of the related performance {issue.
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ISSUE 4.4

Identifies the need to adequately characterize the nature and feasibility
of the technology to be used during repository construction, operation, clo=-
sure, and decormissioning in order to support resolution of the related
performance issue.

ISSUE 4.5

Identifies the need to adequately characterize the costs asscciated with
vaste package fabrication and repository construction, operation, closure, and
decommissioning in order to support the resolution of the related performance
fssue. : - :
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5. CORRELATION OF ISSUES WITH REGULATORY REQUIREMENTS

This lssues hierarchy provides a unifled, comprehensive framework for
representing the regulatory requirements that must be satisfied to gite and
license a mined geologic disposal system, The connection between the issues
and the regulatory requirements was described in general terms in the ration-
ale for the wording of individual issues, as presented in Section 4., Figures
1, 2, and J provide a graphical correlation between each of the {ssues and
specific regulatory requirements from 10 CFR Part 960, 10 CFR Part 60, 40 CFR
Part 191, and 10 CFR Part 20,

The matrices indicate (with a golid circle), for each specific regulatory
requirement, the performance or design {ssue(s) that, when resolved, will
satisfy that regulatory requirement. Although there are numerous secondary
fnterrelationships and support requirements among the iggues that are not
indicated on the matrices, these interrelationships will be identified and
accounted for in the approach to {ssue resolution and performance allocation
described in Section 6.
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6. ISSUE-RESOLUTION STRATEGY AND THE PERFORMANCE-ALLOCATION PROCESS

The OGR issues hierarchy provides a common framework to be used by all
DOE Project Offices in planning and conducting site characterization acti-
vities supporting site selection and licensing. The rationale for systematic
resolution of the {ssues in this hierarchy is presented in a generic "issue-~
resolution strategy" developed and agreed to by Headquarters and the Project
Offices. Since the issues are derived from the applicable regulations,
fdentification of the information needed to resolve these issues facilitates
{dentification and planning of the work that needs to be done to demonstrate
compliance with the regulatory requiremente. The issue-resolution strategy
provides a step-wise procedure for identifying and planning the work needed to
support resolution of the issues.

GCeneral Application

As shown in Figure 4, the issue~resolution strategy includes up to 12 l
separate steps, depending on the type of issue, and includes the concept of
performance allocation. The overall strategy is based on the identification

of regulatory requirements (step 1) and the preparation of a formal descrip-

tion of a proposed mined geologic disposal system (step la). This informa-

tion is used to define the issues {n the issues hierarchy (step 2). Next,

a "licensing strategy'" (step 3) is developed for each individual issue; it
determines how the components of the MGDS will be relied on during licensing

to demonstrate compliance with the regulatory requirements. Using the infor- ,
mation available at the time the strategy is being developed (or revised),

a statement i{dentifying the site features, engineered features, conceptual
models, and analyses that are expected to be relied on in resolving the issue

{s developed for planning purposes. This statement, relating to the strategy :
for the resolution of a single issue, is called a "licensing strategy," be- !
cause, when combined with the strategles developed for all other {ssues, it
establishes the basis for the plans to be followed in demonstrating compliance
with regulatory requirements, eventually supporting the DOE's selection of a
site for the development of a repository and the NRC's requirements for ap-
proving construction, operation, closure, and license termination for a
repository. In the initial stages of site characterization, this plan will
necessarily be based on a preliminary definition of licensing sirategies.
These strategies will guide the development of the programs for testing and
analysis, however, and will help to make clear what tests and analyses are
necegsary to support the resolution of the issues. As the characterization

of candidate sites proceeds and better information becomes available, the
licensing strategies will be refined, as neceded, to better support the site-
selection and licensing requirements.

The licensing-strategy step and the next three steps define the
performance-allocation process. Performance allocation entails deciding which
system elements will be relied on in resolving an issue, identifying the func-
tions that the elements will be expected to perform, and the processes that
will affect the performance of each element, identifying and assigning speci-
fic quantitative goals to measures and parameters that represent the expected
performance, and developing a testing program to obtain the information rele-
vant to the identified parameters., The development of a licensing strategy
(step 3 of Figure 4) is the first step in the performance-allocation process '
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Steps & through 6 can be described as expressing the 1{censing strategy in
certain specifically defined terms and using those expressions to continue the
development of information needs for each fssue in the hierarchy and to derive
an explicit, detafled statement of the strategy and objectives of the test
program needed to gupport the resolutfon of the fssue. The tests themselves
are defined in step 6 once the information and parameter needs have been {den-
tiffed for all fssues and consolidated into nonredundant 1ists of the require-
wments for each area of testing or snalysis. Steps & through 6 may be ftera-
tive in that the {dent{ficatfon of the requirements for one step may reveal a
need for changes in a preceding step or even in the licensing strategy.

After the performance-allocation process has been completed, the remain-
ing steps include the conduct of the investigations (step 7) and performance
of the analyses and evaluations needed to support fssue resolution (step 8).
In step 9 the results of the investigatfons and analyses sre used to estadlish
vhether the information needs have been satfisfied. Once this determination
has been made, the information fs employed to demonstrate {ssue resolution
(step 10), and the resolution process is documented (step 11).
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8.1 PBATIONALE FOR THE SITE CEARACTERIZATION PROGRAM

The site characterization prograz and Chapter 8 follow two organizing
principles. The first is the issues hierarchy, which states the questions
the DOE feels must be resolved about the performance of the mined geologic
disposal system (i.e., the waste package, the engineered repository, and the
natural system at the site) to demonstrate compliance with the applicable
Federal regulations. The second principle is a general procedure, or
"strategy,® for determining how those issues are to be resolved. This gen-
eral strategy can be used to develop a specific strategy for the resolution
of each issue. One step in the application of the specific strategies
results in the identification of the site information needed to support the
resolution of the issues. An understanding of these prisciples is helpful in
following the discussions in the rest of this document; this section there-
fore discusses them briefly.

8.1.1 THE ISSUES-BASED APPROACHE TO PLANNING SITE CHARACTERIZATION

The issues hierarchy states questions about the performance of the dis-
posal system and identifies the information that must be kpown before a site -
can be selected and licensed. It is based on the issues-hierarchy concept
presented in the Mission Plan (DOE, 1085). The discussion that follows
explains the derivation, structure, scope, and objectives of the issues
hierarchy. More information cas be found in the Issues Eierarchy for a Nined
Geologic Disposal System (DOE, 1986d).

8.1.1.1 Derivation, structure, and scope

The issues hierarchy is a three-tiered framework consisting of key
issues, issues, and information needs. 0On the first, or highest, tier there
are four key issues, which embody the principal requirements established by
the regulations governing geologic disposal. Each of the key issues is fol-
lowed, in the gecond tier, by a group of several issues that expand on the
requirements stated in the key issue they represent. The third tier comsists
of still pore detailed sets of information called the *informaticen
needs®--one set for each issue. This framework provides a convenient means
for distinguishing broad questions of overall performance and suitability
(key issues) from more specific questions about the characteristics of the
site, the design of the repository and the waste package, and the performance
of the total geologic disposal system. It also distinguishes the key issues
;nd issues from requirements for the basic information needed to resolve the

ssues.

The issues hierarchy, then, defines issues that must be resolved to
demonstrate compliance with key regulatory requirements. Other, detailed
requirements that the disposal eystem must satisfy, such as functional
requirezents, are included in the specifications given in the Geperic
Requirements for a Mined Ceologic Dispesal System (DOE, 1986c), the Waste
Vanagement System Requirements and Descriptions (DOE, 1986f), and in the
requirepents docusent that will be issued for a repository at the Yuceca
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Mountain site. As the definition of requirements progresses, the require-
pents and the issues hierarchy will be compared and correlated to ensure
consistency and completeness in each. The role of the system requirements
and descriptions in the issue resclution strategy is described in Section
8.1.2.

The key issues and the issues are common to all candidate sites. The
information needs, though generally similar for all sites, have been devel-
oped specifically for the Yucca Mountain site, taking into account the char-
acteristics of the site and the host rock as well as the data collected to
date. The entire issues hierarchy for the Yucca Mountain site is presented -
in Section 8.2.1.1. Although care has been taken to ensure that this issues
hierarchy contains a comprehensive list of siting and licensing issues, it
will be revised as pecessary during site characterization to encompass any
additional issues that may arise.

Key issues

The key issues embody the principal requirements established by the reg-
ulations governing repositories and have been adopted pearly verbatiz from
the key issues in the Mission Plan. They are stated as questions that must
be answered affirpatively if a site is to be found suitable for development,
selected, and licensed. The key issues are derived from the four systen
guidelines of the DOE siting guidelines promulgated in 10 CFR Part 060 and
are therefore concerned with (1) the performance of the repository systen
after closure; (2) radiological safety before closure; (3) the enviroamental,
socioeconomic, and transportation impacts of the repository; and (4) the ease
and cost of repository siting, construction, operation, and closure.

Key Issue 1 (postclosure performance) is derived directly from the post-
closure system guideline (10 CFR ©60.4-1), which defines the general long-
tern performance requirements for the disposal systez as a whole. These per-
forpmance requirements reflect the general objectives of protecting the health
and safety of the public and the quality of the environment; they are based
specifically on the standards promulgated by the Environmental Protection
Agency (EPA) in Subpart B of 40 CFR Part 191 (EPA, 1085), and the criteria
adopted by the Nuclear Regulatory Commission (NRC) in Subpart E of 10 CFR
Part 60 (NRC, 1983).

Key Issue 2 (preclosure radiological safety) is derived from the pre-
closure system guideline (10 CFR ©60.5-1(a)(1)). It requires compliance with
the applicable requiresents of the EPA standards in Subpart A of 40 CFR Part
101, and the NRC criteria in 10 CFR Part 60 and 10 CFR Part 20. Because com-
pliance with these regulatory requirements depends mainly on the design and
operating procedures of the repository rather than on the geologic character-
istics of the site, not all aspects of Key Issue 2 are directly addressed in
the site characterization plan (SCP). Little information from the site char-
acterization progranm is required for the resolution of Key Issue 2. Instead
post of the information needed to resolve this issue will be obtained from
design studies for the repository and the waste package and from studies con-
ducted concurrently with site characterization. (Plans for such studies will
be presented in an environmental program plan and a repository design plan
for the Yuzca Mountain site.)

80"'2.
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Key .Issue 3, which is concerned with the environmental, socioceconomic,
and transportation impacts associated with a repository, is derived from the
preclosure system guideline (10 CFR §60.5-1(a)(2)). The resolution of this
issue does not directly depend on information from site characterization
activities and therefore this key issue is not addressed in the SCP. The
inforpation needed to resolve this issue will be collected during the envi-
ronmental and sociceconomic investigations performed concurrently with site
characterization. Plans for these studies will be presented in environmental
and sociceconomic prograzm plans, prepared concurrently with the SCP.

Key Issue 4 (the ease and cost of repository siting, conmstruction,
operation, and closure) is derived from the preclosure system guideline
(10 CFR ©60.5-1(a)(3)). The requirements of this issue are derived from
those of the referenced preclosure system guideline, which requires that the
technical feasibility and cost of repository siting, construction, operatjon,
and closure be evaluated in light of the site characteristics and related
design requirements. The resolution of this issue depends in part on site
conditions and in part on information that can be developed independently of
the description of site conditions. Plans to acquire this independent-infor-
mation will be presented in a repository-design plan; these plans are not
presented in this SCP, because the activities they describe do not fall
within the definition of site characterization in the Nuclear Waste Policy -
Act. :

Matrices that correlate each issue with specific regulatory requirements
are presented in Section 8.2.1.2, which also discusses the relationship of
the issues hierarchy to other sets of issues--for example, those proposed by
the NRC in the draft issue-oriented site technical positions.

Issues

The issues defined for each key issue are also stated as questions
(Section 8.2.1.1). Vhen each group of issues was constructed, an effort was
pade to include inm the group all the questions that must be answered to
resolve the key issue. Taken together, the issues therefore provide a con-

-ceptual strategy for resolving eack key issue. The issues defined for each
key issue are identical in overall scope to the issues in the Mission Plan,
but the structure and the wording are different. The issues are derived, in
part, from the DOE siting guidelines of 10 CFR Part €60, from the NRC perfor-
mance objectives and design criteria of 10 CFR Part 60, and from the EPA
requirecents of 40 CFR Part 161.

To accomnmodate, the structure and the intent of the regulations in 10 CFR
Part 60 and 10 CFR Part 960, the issues are divided into performance issues
and design issues. The NRC criteria in 10 CFR Part €0 clearly make a dis-
tinction between periormance objectives and design criteria; though cbviously
related, performance objectives and design criteria have different purposes
and pust be addressed fron different perspectives.

The performance issues generally address questions about compliance with
regulatory requireaents for the performance of the disposal system. They are
generally related directly to the highest level of regulatory requirements to
be satisfied. For example, there are performance issues that correspond to
each of the postclosure performance objectives stated in 10 CFR 60.112.
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There are alsc performance issues that correspond to the requirement to make
higher-level findings for the postclosure guidelines and for each set of
preclosure guidelines in 10 CFR Part 960.

The design issues address questions about the design of the repository,
the shaft and borehole seals, and the waste package. They address the design
criteria gpecified in 10 CFR 60.130 through 60.134, the design-related con-
siderations of preclosure guideline 10 CFR'9660.5-1(2)(3), and information
required to support the resolution of performance issues.

The resolution of both the performance and the design issues requires
information about the site, and to provide this information the site progran
described in Section 8.3.1 has been developed. This program will evaluate
the site characteristics, processes, and events that pay affect the design
" and the performance of the waste package and the repository; the results will
provide the detailed site information that will be used to develop site
descriptions and to support the resolution of design and performance issues,
including the demonstration of compliance with the siting guidelines. The
gite program is organized by technical discipline (e.g., geobydrology, geo-
chenistry, and rock characteristics), and it provides a means of contrelling
and integrating the investigations in each technical discipline.

The relationship among the two categories of issues and the site progranm
can be summarized as follows: The performance and the design issues estab-
lish requirements and priorities for the site program, while the site progran
produces data for the analyses peeded to address design and performance
issues. An investigation or other type of activity in the site program will
take place only if it is necessary to provide inforpation needed to resolve a
design or a performance issue,

Information needs

On the third tier of the issues hierarchy is a set of statements called
*information needs.® Unlike the key issues and issues, the information needs
are stated as requirements for technical information rather than as ques-
tions. In developing the information needs, an attempt was made to list the
categories of inforpation needed for resolving the issues. In principle,
then, acquiring all the information called for at the third tier of the hier-
archy will allow 2l1) the issues to be resolved through analyses and evalua-
tions that use the information. 1f the issues are resolved affirmatively,
the key issues will also have been resolved.

Site-specific information needs for the Yucca Mountain site bave been
identified and are listed in Section 8.2.1.1.

8.1.1.2 Application in the site characterization plan

The issues hierarchy, which is presented in Section 8.2.1.1, is useful
in the SCP because it is a framework for developing the site characterigation
progran described in Section 8.3 and for explaining why the proposed program’
is adequate and necessary. In simple terms, the site characterization pro-
gran will be adequate if it addresses all the information needs in the third
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tier of the issues hierarchy. And the necessity for any particular planned
study can be established by determining its role in supplying an inforpation
need. For these reasons, the issues hierarchy in Section 8.2.1.1 is used as
an organizing principle for many parts of the SCP. Im particular, Section
8.3, which describes the characterization program, is organized around the
investigations and studies that are required to satisfy the information needs
in the issues hierarchy. The defining of these issues was itself a part of
the issues-based approach to site characterization described in this section
and the issue resolution strategy described in the next section.

8.1.2 1ISSUE RESOLUTION STRATEGY

To resolve the issues in the issues hierarchy, the DOE has adopted a
general 'issue resolution strategy" that guides the development of specific
plans for resolving each issue. This general strategy is a procedure con-
sisting of as many as 12 steps; it is outlined in Figure 8.1-1. Three of the
steps, applied separately to each issue, lead to the identification of the
information necessary to resolve the issue. Once the information meeds have

been identified, another step leads to the development of plans for acquiring

that information. The reasoning used in carrying out those four steps is,
then, the rationale for the particular site characterization activities that
are intended to resolve the issue. The rationale and the plans for these
activities are described in Sections 8.2 and 8.3. An understanding of the
general issue resolution strategy is important for understanding these four
steps and the site characterization program presented in Section 8.3.

8.1.2.1 Issue identification

The first section of the strategy, labeled "issue identification® in
Figure 8.1-1, consists of three steps. Two of these steps (1 and 2) are the
development of the issues hierarchy itself. Step 1 identifies the regulatory
requirements; from them the issues are derived (step 2), as explained in
Section 8.1.1. Also before specific plans for the resclution of each issue
can be formulated, detailed description of the disposal system is needed
(step 12). This description for the Yucea Mountain site will be presented in
site-specific requiresents and systes-description documents.

8.1.2.2 Performance allocation

The second section of the strategy, called "performance allocation,®
consists of the steps that provide the rationale for the establishment of
particular site characterization activities. (In the issue resolution strat-
egy the tern *performance allocation® refers only to the four steps (steps 3
through 6) shown in Figure 8.1-1). Applied separately to each issue in the
bierarchy, this section-produces the principal guidance for planning the
activities needed to resolve the issue. The performance-allocation concept
was developed in formal discussions and documented in a written agreement
between the DOE and the NRC.
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The steps in performance allocation were defined with several objectives
in pind: to provide uniform guidance for site characterization at all can-
didate sites, to .ensure Program-wide consistency in implementing the process
of performance allocatioa, and to provide specific kinds of information
requested by the NRC.

Licensing strategy

For each issue, the first step in performance allocation (step 3 in
Figure 8.1-1) is the adoption of a *licensing strategy.’ This step uses
available information to develop, for planning purposes, a statement of the
site features, engineered features, conceptual mpodels, and analyses that the
DOE expects to use in resolving the issue. The statement is called a licens-
ing strategy because the cozbined statements developed in step 3 for all the
igsues are the basis for the current DOE plans to show compliance with regu-
latory requirepents. Eventually, plans developed from the current plans will
support the selection of s site for development and the demonstration of con-
pliance with NRC requirements for the construction, operation, closure, and
deconzissioning of a repository.

In this document, the licensing strategy is necessarily prelimipary:
pot enough information is now available to make a definitive plan, because
site characterization is only beginning. But the strategy is developed well
enough to guide the preparation of the plans for tests and analyses and to
pake clear what activities are necessary and whether they will be sufficient
to resolve the issue. As site characterization proceeds and sdditional
information becomes available, the licensing strategy may be revised, and the
performance allocation may be changed. The licensing strategies described in
this document are likely to change before the submission of the license
spplication to the NRC; for the purposes of this SCP, they are simply the
basis for initial plasning.

For guiding the development of the SCP, the principal product of step 3
is a statement of the disposal-systez components on which the DOE currently
intends to rely in resoclving the issue; if these components perform as the
licensing strategy expects them to perform, the issue is likely to be
resolved. The statement may also identify, for each of the components, spe-
cific features or characteristics that the DOE expects will contribute to the
perforzance of the component and, hence, to the resolution of the issue. The
perforpance and design issves provide the statepent of disposal-system cozpo-
nents for use in later steps as a basis for deciding what specific informa-
tion is needed for resolving the issue.

Performance messures and tenative goals

Step 4 carries the strategy further by establishing "performance mea-
sures" for each of the components identified in step 3. A performance mea-
sure is a physical quantity that describes the performance of the component
in peeting the licensing strategy. The measure may be a directly measurable
quantity, or it may be a quantity derived from other, more directly measur-
able quantities.

For each performance measure step 4 establishes a tentative 'goal." The
word ®goal® is written with quotation marks in Figure B8.1-1 to show that it
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has a special meaning in performance allocation. The tentative goal is not a
target that the performance measure must attain if the repository is to per-
form properly, and therefore it does not have to be met. Instead, it is
sinply a guide for the development of & testing program--a guide that states
the licensing strategy quantitatively and can be changed or discarded once
the testing progranm has been established. In assigning goals to the perform-
ance measures, the DOE will specify values.that are consistent with the
licensing strategy for the issue. If the tests and analyses can demonstrate
that a goal is attained, the licensing strategy for the issue will be satis-
fied, and the issue will be likely to be resolved. The goals are, therefore,
guides for deciding, in the later steps of performance allocation, what
information must be provided by the testing program. Whenever a goal is
identified, the reasoning that led to its selection is also presented.

As a further guide for testing, step £ accompanies each tentative goal
with an findication of confidence,® a statement that further clarifies the
role of the component in meeting the licensing strategy. The indication of
confidence expresses, as quantitatively as possible, the confidence with
which the licensing strategy desires the testing program to show that the
goal has been attained.

For some goals, it is possible to use statistically rigorous numerical
values as indications of confidence; for most of them, however, only a quali-
tative expression is now possible. When qualitative indicators are assigned,
they are accompanied by further explanation of their intended meaning.

Because they depend on a licensing strategy that is preliminary, the
goals and indications of confidence are also preliminary. As site charac-
terization progresses and more information is acquired, these goals and
indicators will probably be changed to guide continued testing toward the
collection of the needed information.

Information needs

The performance allocation process now proceeds to develop specific
requirements for future work. Step 5 identifies "information needs," which
state, for each issue, the categories or types of information needed to
resolve the issue. The information needs identified for the Yucca Kountain
gite are listed in Section 8.2, Section 8.3 explains how these information
needs were derived from the licensing strategy developed earlier in the per-
formance allocation process.

Part of the development of an information need is the identification of
the *parameters" needed to evaluate the performance measures. As already
pentioned, many performance measures (e.g., the time of ground-water travel
through a particular geohydrologic unit) are not directly measurable quanti-
ties. O0ften, however, they can be expressed by an equation in which quanti-
ties that can be measured more directly appear as parameters (e.g., hydraulic
conductivity). Step 5 furthers the development of plans for testing by list-
ing these parameters. Sometimes the perforpance measures cannot be expressed
simply as an equation containing associated parameters; then in step 5§, by an
extension of the notion of mathematical parameters, lists are made of what-
ever quantities must be measured to demonstrate that the goal associated with
the performance measure has been met. The performance allocations reported
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in later sections of this chapter call these quantities, as well as the quan-
tities derived from rigorous equations, "parameters'. Parazeters derived f{or
the resolution of design issues are usually called "design parazeters"; those
for performance issues are "performance parameters.®

In step & a tentative goal is assigned to each parameter. Like the
goals for performance measures, these goals are not values that must be
achieved by the disposal system. They are simply quantitative statements
about the values that the licensing strategy expects to use for the paran-
eters in showing that the issue has been resolved. . Frequently, the goals are
expressed as inequalities because the licensing strategy may require only
that the value of a parameter be shown to lie within a stated range or to be
greater or smaller than some stated value.

If the results of site characterization can successfully demonstrate
that the tentative goal has been met, the DOE plans for getting a license
will be fulfilled as far as that parameter’s contribution to the associated
performance measure is concerned. The demonstration will mot, of course,
guarantee a successful license application because many cther parameters will
enter the calculations in support of the license. Moreover, failure to meet
the goal would not be reason to suspect that the license application will be
unsuccessful because the goals are not values that, by themselves, are essen-°
tial to the performance of a disposal system. The reason for setting the
goals is simply to guide the specification of tests in the characterization
program--to tell quantitatively what information will lead to the resolution
of the performance and the design issues.

As a further guide to the detailed specification of tests, step § also
specifies two indications of confidence for the goal assigned to each param-
eter. Like the indicators for goals for performance measures, these indica-
tors are not numerically rigorous but are expressed in qualitative terms:
high, medium, and low.

The first of these two indications, called "needed confidence® in the
performance allocation tables in this chapter of the SCP, answers the fol-
lowing question: When the DOE presents its license application, bhow confi-
dent must it be that the goal has been met? In other words, what coanfidence
does the licensing strategy require for the demonstration that the goal has
been met? In assigning the indicators of needed confidence, the DOE is
guided primarily by two considerations:

1. Importance. BHow important to the licensing strategy is the asso-
ciated goal? Usually the goal is so important that a value of *high®
is assigned to the needed confidence. When the goal is a request for
information that is not crucial toc the license application, an
assignment of low or medium confidence is usually appropriate.

2. Sensitivity of the parameter associated with the goal. Ia addition
to considering the importance of a goal, the DOE may exasine the
sensitivity with which the associated parameter contributes to per-
formance measures and other parameters. If a performance measure or
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another parameter is highly sensitive to the likely or expected vari-
ations in the parameter for which a goal is assigned, the needed con-
fidence may be higher than it would be for a parameter whose varia-
tions make little difference.

The second indication of confidence, called *current confidence® in the
perforpance allocation tables, answers the following question: If the DOE were
to present its license application today and could use only currently availa-
ble data in the presentation, how confident would it feel that the associated
goal has been met? In assigning the indicators of .current confidence, the DOE
is guided by considering the amount and the quality of the available data.

Step 6 in Figure 8.1-1 uses the information needs, expressed in the terms
adopted during step §, to define the work that will produce the needed infor-
mation. The parameters derived in step § are usually not directly measurable
quantities, but must be derived from other quantities that can be measured
through testing. For example, hydraulic conductivity, menticned previcusly as
a possible parameter for calculations of ground-water travel time, is not
directly measurable in a field test. Step 6, then, identifies additional,
more directly measurable, quantities that can contribute to determining values
for the performance and design parameters derived in step §. These additional
quantities are generally called "characterization parameters.® Some of the
SCP sections describing the site program also use other kinds of paranmeters,
called by different names, in explaining bow characterization parameters are
being developed.

Step 6 also defines a "testing basis," whose purpose is to give further
information about the way in which the characterization parameters need to be
measured. Some of the testing bases appearing in the later sections of this
chapter describe the accuracy with which the associated characterization
paraneters need to be measured; some describe the confidence that the measure-
pents should produce for licensing. As the later sections explain, the par-
ticular descriptions of a testing basis are tailored to the parameters they
explain and to the development status of those parameters.

The parameters, confidences, and testing bases are the foundation for the
strategy detailed in Section 8.3 in the descriptions of the planned site char-
acterization work. That section describes the planned tests; it identifies
the experimental varisbles and the parameters (from steps 5 and 6) that the
tests will measure. It also describes plans for developing the needed analyt-
ical models and design information.

Because the issues in the hierarchy cover widely different topics, the
four steps in performance allocation are intended to be applied flexibly. For
example, the strategy for resolving design issues pay differ from the strategy
adopted for performance issues. And although the goals assigned to perform-
ance measures for engineered components can be useful in guiding design, the
goals assigned to the properties of natural components cannot be altered by
design. For reasons like these, the four steps cannot be applied with rigid
uniforaity to all issues; Section 8.2 therefore briefly summarizes the ration-
ale behind the indicated allocation for each issue, and Section 8.3 the com-
plete perforpance allocation.
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8.1.2.3 Investigations

After the performance allocation has produced the plans for resolving
issues, the issue resolution strategy proceeds with the investigations called
for in the plans (step 7 in Figure 8.1-1).

The analyses of the results of the investigations and the studies they
encompass (step 8) begin as soon as the results are available and continue
throughout the site characterization period and beyond. These analyses
include all the evaluations needed to resolve the issues. The collection of
needed information continues until the information needs have been satisfied
(step 8). The collected information is then used in a concluding set of
analyses that finally resoclve the issues (step 10), and the resolution is
documented (step 11). :

8.1.2.4 Application of the issue resolution strategy

The entire issue resolution strategy is intended to be an iterative pro-
cess. As explained previously, the licensing strategy, as well as the tenta-
tive goals and the indications of confidence for the performance measures and
related parameters, may be changed to reflect new information or in response
to comments about plans or test results. If they are changed, the steps that
follow in the issue resolution strategy will also be reexamined and their pro-
ducts revised. The analyses of the results of the investigations (step 8) may
produce new understandings that require the rethinking of earlier steps. Any
of the steps may, in fact, lead to revisions of earlier steps. Secticns 8.2
and 8.3, in presenting DOE plans for issue resolution and site characteriza-
tion, report the current status of the issue resolution strategy.

This iterative process will furnish a vehicle by which the DOE will com-
municate to the NRC and the State the approaches that it intends to use in
resolving the issues in the issues hierarchy. As already mentioned, the cur-
rent versions of the strategies are preliminary and intended simply as a basis
for initial planning; they are expected to be the primary focus for comments
and discussions between the DOE and the reviewers of the SCP.

The rationale for future changes to the issue resolution strategies
(e.g., revised licensing strategies and performance allocations) will be docu-
mented in the site characterigzation progress reports, which will also report
the results of site characterization studies. The reviews, interactions, and
reports will continue until the license application is submitted to the NRC.
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