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Over the past four months, a number of meetings have been held among HD
end the Project Offices to discuss questions relating to the format and
content of the SCP (Chapters 6, 7, and 8) and the SCP Conceptual Design
Report (CDR). These meetings covered the topics of SCP preparation
issues releted to repository design (November ¢-5, 1985, Irvine), waste
package strategy (December 3, 1965, Richiand), issue resolution strategy
end performance allocation (January 13-14, 1986, Denver), and NWWSI
repository design presentation and issues resolution strategy

(February 11-13, 1986, Albuquerque), As a result of these meetings,.
there is a need to clarify the appropriate scope, content, and format of
the SCP and the SCP-CDR in & number of ereas, Enclosure 1 provides such
clarification in the following areas: -

1. Use of the camon issue resolution stratégy

2. Scope, content, and use of “issues" for site characterization
3. Effect of issues on format and content of §CP and SCP-~CDR

4. 0O-list for SCP-CDR and S

5. Role of 5CP Chapter 6 and the SCP-CDR

6. Retrievability and retrieval {n the SCP and SCP-CDR

7. Waste types and receipt rates for repository design

8, Seismic design for the SCP and SCP-COR

9. Reversal of underground ventilation for SCP design

The guidance contained in Enclosure ] should be used in the preparation
of all SCps.

In 2 related matter, & muber of revisions are needed to the "Annotated
Outline (AD) for SCPs “(baseline document OGR/B-5) to make the
terminology in the A0 consistent with the terminology in the "Generic
Requirements for a Mined Geologic Dieposa] System" (baseline document
OGR/B~2). The proposed revisions are provided in Enclosure 2,
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The propesed changes to the ACs for the SCP and the SCP-CDR that are
described in Enclosures 1 and 2 are provided for information at this
time. We plan to process thesa revisions through the baseline change
control procedure in the near future. i

Gl 7%,
Ralph Stein, Director

Engineering and Geotechnology Divisien
Office of Civilian Radiocactive
Waste Management
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1. Use of the Common Issue Resolution Strategy

Issues will be used as a basis for plenning site characterization
ectivities. Since the issues will be derived from the applicable regulations
and other system requirements that apply to & mined geologic disposal system,
resolution of the issues represents the work that needs to be done to meet
those regulations end requirements. , ‘

A comzon approach to the resolution of issues was developed at the January
13-14, 1986 SCP meeting in Denver. This epproach is presented in an Issue
Resolution Strategy (IRS) diagram (see Attachment A). The logic of the IRS
will be used to develop the plans for resolving all site-characterization-
related issues. This logic will apply to characterization, deeign, and
performance issues (see item 2 below), and will include both postclosure end
preclosure concerns. .

Performance allocation is an integral part of the IRS and will be used for
all site-characterization-related issues (including postclosure and preclosure
issues). The approach to performance allocation that will be followed by &ll
Projects is described in the guidance contained in Attachment B. Examples of
bow the process will be applied to preclosure design issues are provided in
Attachment C.



2. Scope, Content, and Use of "Issues” for Site Characterization

Issues will be the basis for planning and reporting the results of site

_ characterization activities. An issues hierarchy will be used to provide a
comprehensive identification of all questions or issues that need to be
addressed by the site characterization program. The issues hierarchy will be
developed in such a way that specific issues that are not in the issues
hierarchy, but which are relevant to the program and could be raised, will be
covered in a general way by one or more issues that are in the issues
hierarchy. All work to be done during site characterization will thus be
responsive in some way to issues in the issues hierarchy.

The issuas hierarchy for BWIP, NNWSI, and SRP will be similar to the
maximum extent practicable. The issues hierarchy presented in Attachment D
will be used by all Project Offices except in cases where differences are
required for site-specific, technical reasons. In any case, each issue
hierarchy will consist of four key issues (adopted from the Mission Plan)
which, in turn, will each contain a number of issues. Furthermore, the issues
will be comprised of three types (characterization, design, and performance)
in a manner similar to the NNWSI issues hierarchy. For each issue,.there will
be a number of information needs identified; they represent the necessary amd
sufficient information that is required in order for the issue to be
resolved. The information needs will be developed to suit site-specific needs.

The SCP will identify the complete issues hierarchy; however, not all
issues require information from site characterization activities. The SCP
will provide plans for resolution of only those issues whose resolution
requires information from site characterization activities.

The issues in the issues hierarchy will be used as "organizing principles”
for the preparation of all technical program planning and reporting documents,
to the maximum extent practicable. This means that the format of these
documents should reflect the issues being addressed. (See item 3 for how
issues affect the format and content of the SCP and the SCP-CDR.)
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3.

SCP Sect. 8.2:

SCP Sect. 8.3:

SCP Chap. 6:

Effect cf Issues on Fornet and Content of SCP and SCP-CDR‘

The use of the issues hieratchy as organizing principles for site

characterization has implications for the format and content of the SCP end
the SCP Conceptual Design Report (CDR) as follows. v .

Section 8.2 will 1ist all issues of the issues hierarchy and
provide the rationzle of how the issues were developed,
including those that are non-site-characterization issues.
(However, es noted below, plans for non-characterization
issues will pot be addressed 'in the SCP.) It will describe
the generic spproach to issue resolution and include the IRS
diasgram. (Section 8.2 will sglso.provide the information
requested by the SCP Annotated Outline for Section 8.2).

No changes are needed to the Annoteted Outline (a0) for
Section 8.2, A

Section 8.3 will present, issue-by-issue, the specific
application of the IRS (including performance zllocation) to

-each site-characterization issue. The presentation will

include, or reference the source of, the basis and rationale

‘utilized for establishing the performance goals and

indications of confidence presented in the SCP.

~ Section 8.3 wiii'provide the information requested by the SCP

A0 for Section 8.3, however, the format of Section 8.3 will
be revised to reflect each of the issues from the issues
hierarchy, in & manner similar to that indiceated in
Attachment E.

Chapter 6 will be limited to presenting the status on
information related to repository design. The information
presented in Chapter 6 will provide the basis for developing
the strategy, performance allocation, and plans to be
presented in Chapter 8; however, this Chapter 8 information
will pot be included in Chapter 6. Chapter 6 will use

'-extensive references to the SCP~-CDR to reduce the volume of

Chapter 6 .

Sections 6.1 and 6.2 will not be affected by the use of
issues &s organizing principles.

The format &nd content of Section 6.3 will remain as
indicated in the A0, Sufficient information will be
presented in this section so that, &t & minipum, & summery of
the requested information is provided. As necessary,

-reference to supplementel-information elsevhere can be made.

No changes are needed to the AO for Section 6.3.

Section 6.4 will present & summary of the status for each
repository design issue requiring information from site
characterization on an issue-by-issue basis. For each issue,

2 subsection of section 6.4 will summarize the analysis that
has been completed relevant to the resolution
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SCP Chap. 7

SCP-CDR:

of the issue, the data used in the analysis, the results of
the analysis, and an interpretation of the results relative
to resolution of the issue. The most significant and
difficult aspects of issue resolution will be highlighted.
The plans for issue resolution contained in Chapter 8 will be

refarenced.

The above information is provided as clarification to the
content of Section 6.4. Revisions to Section 6.4 of the
SCP-AQ are not considered necessary.

Chapter 7 will be limited to presenting the status on
information related to waste package design. The information
presented in Chapter 7 will provide the basis for developing
the strategy, allocation, and plans to be preseanted in
Chapter 8, however, this Chapter 8 information will not be
included in Chapter 7.

Sections 7.1, 7.2, 7.3, and 7.4 will not be affected by the
use of issues as SCP organizing principles.

In the same manner as Section 6.4, Section 7.5 will present a
summary of the status of each waste package design issue
requiring information from site characterization on an
issue-by-issue basis. For each issue, a subsection of
Section 7.5 will summarize the analysis that has been
completed relevant to the resolution of the issue, the data
used in the analysis, the results of the analysis, and an
interpretation of the results relative to resolution of the
issue. The most significant and difficult aspects of issue
resolution will be highlighted. The plans for issue
resolution contained in Chapter 8 will be referenced.

The above information is provided as clarification to the
content of Section 7.5. Revisions to Section 7.5 of the
SCP-AQ are not considered necessary.

In a memorandum dated January 17, 1986, DOE-HQ identified key
elements that would be addressed in a “"waste package

_post-emplacement compliance strategy document” to be prepared

by each Project Office. The key elements identified in the
DOE-HQ memo will need to be presented at various locations in
the SCP, Attachment F indicates what locations in the SCP
are to be used for each element.

The SCP-CDR will primarily present the status of information
related to repository design (Chapters 1-7), in the same

manner as Chapter 6 of the SCP, but Chapter 8 of the SCP-CDR
will also provide some information on plans for future work.

Chapter 8 will present the status of each repository design

issue on an issue-by-issue basis. For each issue, a section
of Chapter 8 will summarize the analysis that has been
completed relevant to the resolution of the issue, the data
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used in the analysis, the results of the analysis, and the
interpretation of the results relative to the resolution of
the issue. The most significant and difficult aspects of
issue resolution will be highlighted. There will also be &
sumnary of the plans made for additional work toward issue
resolution, with reference to Chepter 8 of the SCP (or &
Repcsitory Dasign Plan) for further imformaticn. Althcough
the emphasis in the SCP-CDR will be on information concerned
with site-characterization related issues, Chapter 8 of the
SCP-CDR will also address non-site-characterization related
issues to the extent that the design associated with such
issues has been addressed in Chapters 1 through 7 of the
SCP-CDR. . :

It is proposed that the A0 for Chapter 8 of the SCP-CDK be
replaced with the following.

"Chapter 8
DESIGN ISSUES
(75 to 100 pages)

This chapter will present the status of information for
repository design issues, including those issues that do end
do not require information from site characterizatiom. For
each issue, the chapter will present or summarize the )
analysis that has been completed relevant to the resolution
of the issues, the data used in the analysis, the results of
the analysis, and an interpretation of the results relative
to resolution of the issue. Other sections of the SCP-CDR
will be referenced, as appropriate, for information that
relates to each issue. A brief overview of the plans for
issue resolution will be provided; further information about
plans will be referenced to Chapter 8 of the site
characterization plan for issues requiring information from
site characterization, and to another document for issues not
requiring information from site characterization.”

Chapters 1 through 5 of the A0 for the SCP-CDR will not be
affected by the use of issues &as organizing principles..

The format and scope of Chapters 6 and 7 of the SCP-CDR, &s
indicated in the A0, will not be affected by the use of
issues as organizing principles. Sufficient information will
be presented in these chapters so thet, &t & minimum, &
summary of the requested information is provided. As
necessary, cross-referencing can be made among Chapter 6 7,
and 8 of the SCP-CIR to minimize redundancy.



4, Q-list for SCP-CDR and SCP

DOE/HQ has examined this issue in light of discussions held with the projects
as well as the racent SCP schedule meeting deliberations and Feb. 11-13
meeting in Albuquerque. The following guidance shall be implemented by all
projects: '

SCP-CDR: . The SCP-CDR will provide a list of the systems, structures,
and components that are considered to be important to safety
as well as a list of the enginesered and natural barriers
which are important to waste isolation. These lists will be
included in Section 4.5 along with the rationale used to
formulate them. The 1lists will include items associated with
the repository, the exploratory shaft facility, and waste
package for completeness. They will also identify which of
the iftems require information from or otherwise influence the
site characterization program. The SCP-CDR and SCP Q-list
guidance position paper (scheduled to be issued in March by
DOE-HQ) will provide the approach to be utilized in
developing these lists. To clarify the above requirements,
the following changes to the relevant sections of the SCP-CDR
annotated outline are proposed (added text is underlined,
deleted text is placed in brackets):

"2.7 CLASSIFICATION OF SYSTEMS, STRUCTURES, AND COMPONENTS
(2 to 5 pages of text, 1 to 2 tables)

This section will summarize the DOE's method of classifying repository
systems, structures, components, and excavations according to their importance
to safety or [and] waste fsolation. It will define the different classes,
describe and reference the procedures used, and summarize the QA elements of
the procedure.

4.6 SYSTEMS, STRUCTURES AND COMPONENTS IMPORTANT TO SAFETY OR WASTE
JSOLATION
(4 to 8 [2 to 4) pages of text; 4 to 8 [2 to 4] tables)

This section will present a preliminary list of the repository systems,
structures and components that were identified as important to safety and a
list of engineered and natural barriers important to waste isolation. These
1ists will include repository, ESF, and waste package, and will identify which
items need to be considered for the site characterization program. A
rationale for these 1lists will also be provided.

7.4 SYSTEMS, STRUCTURES AND COMPONENTS IMPORTANT TO SAFETY OR WASTE
JSOLATION

(4 to 8 [2 to 4] pages of text; 4 to 8 [2 to 4] tables)

This section will discuss the analyses that were made to identify those
repository systems, structures, and components that are important to safety or
waste isolation. Where a rigorous analytical identification has not been
made, the methods and criteria that will be used will be described, and
preliminary identifications will be based on engineering judgment. For this
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preliminary safety [hazards] analysis, the potentizl safety concerns [hazards)
t in the rv systen (e.g. [i.e.] rock falls) will be identified
iﬁﬁeiﬁiirief?ﬁcciez3§iﬁizad.y Ihis(ﬁféIiginar; analysis will identify
potential problem areas requiring & more detailed analysis, including the
pmethods for performing such analyses. The status of the design described in
the SCP-CDR, relative to the amount of safety analvsis performed, shail de
clearly explained for esch svstem, component or structure on the list.”

SCP Chap. 6: " SCP Chapter 6 will reference the information presented in the
SCP-CDR and will reproduce the lists including only those
iters that need to be considered for site characterization.
Items associated with the repository, the exploratory shaft
facility, &and the waste package will be included in this
list. The status of the safety analysis work for each item
on the list will be provided, and briefly related to the

_maturity of the design described in subsequent sections. The
items included in the 1list will be linked to the related
plans in Sections 8.3 &nd 8.4. To clarify this requirement,
it is proposed that Sections 6.1.4 and 6.1.5 of AO be revised
to read:

"6.1.4 STRUCTURES, SYSTEMS, AND COMPONENTS IMPORTANT TO SAFETY

Reference will be made to the information presented in Sectioms 2.7, 4.6, and
7.4 of the SCP-CDR. The list of structures, system, and components important
to safety pertaining only to those items that need to be considered for the
site characterization will be reproduced here. Status of the safety analyses
work for each item on the list will be provided. Applicable items in ‘the list

will be linked to the appropriate test plans in Section 8.3 with suitable
reference. _

[This section will identify which structures, systems, and components of the
repository that have been preliminarily determined to be important to safety
&nd will provide the basis for such determinations. Plans for performing

failure modes and effects analyses that lead to more complete identification
of structures, systems, and components important to safety will be referenced.])

6.1.5 ITEMS [BARRIERS) IMPORTANT TO WASTE ISOLATION

~ Reference will be made to the information presented in Sections 2.7, 4.6, and

7.4 of the SCP-CDR. This list of items important to waste isolation
pertaining only to those items that need to be considered for the site
characterization will be reproduced here. Status of the safety analyses work
for each item on the list will be provided. Applicable items in the list will
be linked to the appropriate test plant in Section 8.3 with suitable reference.

{This section will provide & description of the répository barriers, such &s
tunnel backfill and repository and borehole seals, necessary to meet the waste
containment and isolation requirements of 10 CFR 60. Numerical values for the
performance requirements of the engineered barrier system components and the
rationale for their selection will be provided to the extent available.]”
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SCP Chap. 7:

SCP Chapter 7 will reference the information presented in
SCP-CDR and SCP Chapter 6.1.4 and 6.1.5 which include items
pertaining to the waste package. To clarify this
requirement, the following sentence shall be added at the end
of section 7.2 of the SCP AO:

“Reference will be made to the information presented in Sections 6.1.4 and .
6.1.5 of SCP Chapter § that include waste package items important to safety or
waste isolation pertaining to the waste package.”

SCP Chap. 8:

'Section 8.6: Section 8.6 should provide the list of

items important to safety or waste isolation and
describe the quality assurance procedures that will be
applied to activities associated with those items.
Section 8.6 of the existing SCP-AQ calls for this type
of information in subsections 8.6.4.2 and 8.6.4.3, but
it is not clear how the information presented in 8.6.4.3
is different from that requested in 8.6.4.2. To clarify
the information requested in these two subsections and
to simplify the presentation, Sections 8.6.4.2 and
8.5.4.3 will be combined into Section 8.6.4.2, and
Section 8.6.4.3 will be deleted as follows:

Section 8.6.4.2 Quality Assurance During Site
Characterization

"This section will describe the items and
activities, including the design of the repository and
waste package, important to safety and waste isolation

to be controlled by the QA program. A list (Q-list) of
these items and activities, and the rationale for why
they are on the Q-1ist, will be provided. The graded QA
approach for items and activities commensurate with
their importance to safety or waste isolation will also
be described.

[8.6.4.3 Quality Assurance Applied to Repository and
Waste Package Design]

[This section will describe the approach to quality
assurance applied to the design of the repository and
the waste package. This section will describe how the A
Q criteria III (Design Criteria) will be implemented in
the design process.]

Section 8.3: Section 8.3 of the SCP should be developed
taking into consideration the lists of items important
to safety or waste isolation provided in Sectioms
8.6.4.2 and 8.6.4.3 of the SCP. However, it is not
necessary to provide explicit reference to the same.
Therefore, no changes are required to the AO.



Section 8.4: Section 8.4 of the SCP discusses the

planned site prepavation activities for surface
facilities and subsurface excavations for site
characterization with particular reference to the
exploratory shaft facility. This section should make
reference to Chapter 6 and Section 8.6.4.2 of the SCP
eand to relevant gections of the SCP-CDR for the list of

_ items pertaining to the ESF that ere important to safety

or waste isolation. To clarify this requirement, the
following sentence shall be added at the end of section
8.4 to the AOQ: :

“"Reference will be made to the information presented in

.. Sections 2.7, 4.6, and 7.4 of the SCP-CDR and in

Sections 6.1.4, 6.1.5 and 8.6.46.2 of the SCP that
include discussion on items important to safety or waste
isolation pertaining to the exploratory shaft facility."”



S. Role of SCP Chapter 6 and the SCP-CDR

Chapter 6 of the SCP, in accordance with the Annotated Outline for SCPs,
basically provides the repository design data base and requirements, describes
the current design concepts, and discusses the design information needs. The
information provided in Chapter 6 will meet the raquirements of NWPA (Section
113(b)(1)(C) and 10 CFR 60 (50.11(a)(6)(i1)) regarding repository design, and
it will also provide the information requested in Chapter & of NRC Regulatory
Guide 4.17, as discussed with the NRC on April 18, 1985.

The DOE Annotated Qutline for tha SCP-CDR, issued in May 1985, states
that the SCP-CDR will be the primary basis for preparation of Chapter & of the
SC?P, the SCP-CDR will be a stand-alone reference document for the SCP, and the
SCP-CDR will meet the intent of NRC's proposed Generic Technical Position on
Design Information Needs in the SCP.

Thus, the SCP-CDR will provide the basis for preparing Chapter 6 of the
SCP, will provide most of the details concerning the design, and will be a
stand-alone document. The SCP-CDR will be issued at the same time as (or
before) the SCP. The bulk of SCP Chapter 6 will be reduced by suitably
referencing the SCP-CDR.

DOE-HQ's requirements, as discussed at the February 26-28, 1986, Advanced
Conceptual Design planning meeting, for the SCP-CDR Review/Acceptance Process
are as follows:

l. During the preparation of the SCP-CDR, DOE-HQ will participate in the
Project's internal design reviews at least once, and provide written
feedback to the Projects from the review.

2. At the time of the Chapter Review of SCP Chapter 6, a copy of the CDR
will be provided to the reviewers.

3. Formal review of the draft SCP-CDR will be performed by HQ
concurrently with formal Project reviews. Approximately four weeks
should be set aside for the HQ review of the CDR, in accordance with
the OGR Systems Engineering Management Plan (OGR/B-7).

4. The final SCP-CDR will require OGR acceptance after satisfactory
resolution of HQ comments on the draft CDR. Approximately two weeks
should be allowed for an acceptance review. HQ acceptance of the
SCP-CDR must precede HQ concurrence omn SCP Chapter 6. Assembled SCP
Teview can occur no earlier than the formal review of the draft
SCP-CDR mentioned above,



6. Retrievability ard'Retrievsl in the SCP end the SCP-CDR

DOE-KQ has developed, in conjunction with the Project 0ffices, the .
"Department of Energy Positlon on Retrievability and Retrieval for a Geologic
Repository” dated December 6, 1985. This position paper is planned to be
baselined and incorporated as Appendix D of the Generic Requirements (GR)
document in March 1986.

Statements in Chapter 6 of the SCP and in the SCP-CIR regarding
retrievability and retrievel will be fully consistent with the DOE position
paper on this topic. DOE~HQ is developing an Annotated Outline to be used by
the Projects for preparing their strategy paper for demonstrating compliance

with the DOE position. DOE-HQ will transmit this draft Annotated Qutline to
the Projects in March. The Projects will ensure that the SCF and the SCP-CDR
will reflect the position paper philosophy on retrieval issues (e.g.,
proof-of-principle testing) and that the statements made are compatible with
their strategy paper. . ,

For achieving consiStency with the retrievel position paper, the
following changes in the Annotated Qutline for the SCP-CDR sections 3.2, 3.4,
4.5, and 6.3 shall be made:

3.2 WASTE RETRIEVAL
(4 to 6 pages of text; 1 to 2 flow diagrams)

The parrative will discuss the DOE's philosophy on , and gpproach toward

waste retrievability.[and] It will describe the [approach toward and] current - .

concepts for the retrieval of eny or all of the wastes emplaced in the
repository and the transportation of retrieved waste from underground to the
repository surface facilities [,transport to the surface facilities, and
shipment off the site]. Flow‘sheets will be consistent with the "DOE Position
on Retrievability and Retrieval for & Geologic Repository” {DOE position on
waste retrievability) (as stated in DOE's “Generic Requirements for & Mined
Geologic Disposal System, Appendix D). The principal steps involved in
retrieval will be shown in & block flow diagram. Equipment and methods for
retrieval needing development will be identified so &s to ensure that the

technology is reasonably available at the time of license applicatiom. .

3.4 VENTILATION o s
(7 to 12 [S to 10] pages of text; 4 to 6 flow diagrams)

This section will describe the underground ventilation systems that are
currently envisioned--one for the underground development &nd the other for
waste emplacement. The narrative for each system will describe the complete ..
ventilation system, from the surface through the intske shafts; the
underground operation; and the exhaust shafts, fans, filters, and stack. It
will also discuss the operating conditions (pressure, volume, ambient ‘
conditions, etc.) and system pressure interactions to the extent known, and
will identify equipment needing development.

Impacts, if anv, on the ventilation system &s the result of the
requirements imposed upon it for the retrieval of any or all of the emplaced

waste(s) along with plans for meeting such demands will be described.
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The narrative will be supported by illustratioms, including air-flow

logic diagrams that indicate operating conditionms (pressure air flow) at
strategic locations and principal equipment.

4,5 NORMAL REPOSITORY OPERATIONS
(10 to 15 pages of text; 4 to 8 drawings)

The narrative will describe the operations that will be required to
recelve and emplace a waste package underground. It will address the
development sequence of the waste-emplacement rooms (based on waste raceipts),
the preparation of the emplacement holes, packing installation
(site-specific), transfer operations at the shaft statiom, transport to the
enplacement hole, and emplacement-hole closure. A description of waste
removal for performance confirmation purpeoses [retrieval operations under
normal conditions] will also be provided. [to the level of detail provided
for emplacement.)

The drawings to be provided for waste emplacement and removal for
performance confirmation purposes [retrieval] will include a schematic diagram
of the steps involved in these operations; an isometric drawing of the waste
transporter; and a drawing of the waste-emplacement rooms that shows the
location, spacing, and size emplacement holes.

For mining, the narrative will identify and describe the proposed mining
techniques, including the major equipment needed for each technique, the
expected rate of advance, maintenance requirements, and the flexibility of the
pining method. Also discussed will be muck handling from the face of the rock
to the muck-handling facility, with a listing of equipment requirements.
Schematic drawings of the mining and muck-handling operations will be included.

Other construction activities to be addressed in this section will
include the installation of utilities and ventilation structures and
equipment. The utilities outside the shaft pillar will be addressed only to
the extent of identifying the utilities, both temporary and permanent, that
will be provided in various areas of the facility.

For the ventilation and cooling design, the narrative will include (1)
the functions; (2) the design philosophy, explaining how the mine-development
air system is separated from the emplacement ventilation system; (3) the
differential pressure that will exist between the two systems at various
strategic locations underground (4) air temperatures at all underground
locations; (5) both temporary and permanent stoppings, as well as their use;
and (§) methods of changing a room from the mining ventilation system to the
enplacement ventilation system.

6.3.1 Expected Conditions

The narrative will discuss the predicted repository environment (rock
temperature, rock conditions, air temperature, backfill condition if used,
etc.) as a function of time for the waste-retrievability period. Worst-case
situations [extremes] will be identified and discussed. The parameters of

interest will [should] also be displayed [in graphical form.] as graphs to the
extent practicable.
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This discussion will elso include & review of sbnormal items or events
which can reasonably be expected to occur during retrievel {re ository]
operations. These items could include malfunction oI retrieval mechanisams,

breached container or stuck weste packages [canister], repair of access ground
support, szit creep and corresponding contéiner [canister] movements,

ventilation system failure, sudden wateT inilow, etc.

6.3.2 Denmonstration of Retrieval Equipment and Methods

This section will present preliminary plens for the proof-of-principle .
demonstration of retrieval concepts, methods, and non-standard {including)
equipment requiring development. [Retrieval of quantities of waste larger
than demonstration quantities (i.e., partial retrieval) will be discussed.]
This section should also contain & discussion of how the expected adverse
conditions discussed in Section 6.3,1 will be accommodated by the planned
sequencing of equipment and operating procedures. . For the specific case of
selt creep and potential waste container [canister] movement, the measures
which will be used to ensure the ability to locate containers will be
addressed. = [address what measures will be used to ensure the ability to
‘locate canisters.] Also, the future plans for prototypical equipment
development to be carried out after License Application and before the license
to receive and possess waste if granted by the NRC will be briefly described.

6.3.3 Full Retrieval

The discussion ofAthe-design approach to accommodate full [repositofy]
retrieval will include the following: .

© The extent to which full retrieval capability should be [is] designed
into the repository.

0 The design criteria and concepts to be incorporated to ensure
meintenance of retrieval capability.

o Principal underground problems expected.

Site data needs to focus better on the item above.

lo

[o R & D programs and needs.])
o Identified constraints on repository design.

[o Expected worst-case conditions and scenarios for retrieval.]



7. Waste Types and Receint Rates for Repository Design

The repository design requirements and descriptions presented in the SCP
will be fully consisteant with the June 1985 Mission Plan. This means that the
facilities described in Chaptar 6 need to allow for the inclusion of both
commercial and defemse high-level waste in the repository that is accepted
according to the annual receipt rates provided in the Mission Plan. For
purposes of repository design, it should be assumed that defense high-level
waste will be emplaced with an equivalence of one-half metric ton of uranium
per canister. (It is not necessary that every detail of the design be
consistent with acceptance of these additional wastes, but, as a minimum,
those features that could affect the plans for site characterization described
in Chapter 8, e.g., underground layout, need to be accommodated.)

With respect to other waste types associated with the repository, the
following assumptions will be made. The SCP conceptual design will be based
on disposing spent fuel, associated spent fuel hardware, and defemse
high-level waste (including West Valley commercial high-level waste) only.
Spent fuel hardware will be packaged for disposal to satisfy the requirements
of 10 CFR 60.113 and 10 CFR 60.135. All other on-site-generated waste
(low-level and TRU) will be processed, packaged, and shipped off-site in
accordance with applicable transportation regulations for disposal.

The above guidance is being incorporated into the revisions of OGR's
Generic Requirements for an MGDS (OGR/3-2), to be available shortly.
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8. Seisnmic Desigz for the SCP and SCP-CDR

DOE hes prepared a generic snnotated outline for & "Rationale for -
Seismic/Tectonic Investigations for Licensing & Nuclear Waste Repository” that
is intended to be used by each Project 0ffice as guidance on how to determine
the significance of seismic/tectonic events at their individual sites. It is
planned that each Project will either incorporate the intent of the outline
directly in the SCP or develop & site-specific position paper that will be
referenced by the SCP. The purpose of the genmeric outline is to provide a
program-wide approach to seismic design; one that is comprehensive and
appropriately conservative without placing unnecessarily severe constraints at
sites with relatively high potential for seismic sctivity. . ' '

Based on the December 3~4, 1985 meeting with the NRC staff, minor _
modifications to the outline are being completed. The changes that were made
are generally editorial in pature. The revised outline, including additional
NRC comments on proposed definitions, will be provided for Project review in
about one month. The outline represents a program-wide approach with which
each Project SCP should be consistent. : , o o '

The seismic design discussions in Chapter 6 of the SCP will be consistent
with the generic amnotated outline. As further guidance toward providing
consistency on this topic among SCPs, the following approach to seismic design
considerations ie recommended for purposes of SCP preparation. Each Project
is likely to have & preliminsry seismic design level (such &s an acceleration
level) that they are using for conceptual design. Until site-specific
seismotectonic positions are fully developed, the preliminary seismic design
level should not be associated with either & specific probability of ,
occurrence or & specific seismologic deterministic assumption. It should
simply be characterized as &n engineering judgment based on site knowledge
that will be essessed ggainst final seismic criteria approved by the NRC as
part of the licensing process for the repository. The strategy for issues
resolution is likely to consider such topics &s: &) the procedures to be used
in developing the seismic design parameters; b) engineering design measures;
and ¢) recognition and integration of uncertainties. For sites with
relatively high seismic hazard, the final approach to demonstrating compliance
(with NRC) may include such steps as: 1) event scenario identification &nd
probabilistic/deterministic evaluation; 2) failure mode enalysis of
structures, systems, and components importent to safety; 3) consequence
enalysis of failure scenarios; &nd 4) comparison to NRC preclosure release
limits and seismic design standards. Each Project can expand/adjust the above
approach to fit site-specific design conditions and can discuss this approach
as they feel appropriate in the SCP.




9. Reversal of Underground Ventilation for SCP Design

The requirement that design of the repository be conducted in accordance
with the provisions of MSHA Standards and California State Mine and Tunnel
Regulations is imposad upon the OCRWM program by the DOE Order 5480.4. Per
the Federal standard 30 CFR 57.21-20(§), prompt reversibility of the primary
underground ventilation systems airflow direction is required for every mine
that has been classified as being gassy. Federal standards do not contain
this requirement for mines classified as being non-gassy. The California
State Regulations go much further, however, in that they require the
ventilation system to permit quick reversal of airflow direction at every mine
irrespective of whether it i1s classified as a gassy operation or not. This
requirement i3 exprassed in Sectiom 7099 of Article 31 of the Califormia State
Mine Safety Orders, as well as in Section 8437 of Article 12 of the California
State Tunnel Safety Orders. ‘ .

Each Project will evaluate whether reversibility is technically
appropriate for site-specific conditions and designs, and to base the SCP
conceptual Design on the results of this evaluation. Chapter 6 of the SCP
should be written accordingly. If reversibdbility is not technically
appropriate, Headquarters will apply for a variance, based on a detailed
technical justification to be developed and submitted by the Projects early in
the Advanced Conceptual Design phase.
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DRAFT
GUIDANCE FOR CARRYING OUT PERFORMANCE ALLOCATION
Section 1
Introduction

The NRC and the DOE have agreed to carry out a process called "performance
allocation™ as a method for guiding the testing programs at potential
repository sites. Because the written agreement describes the process only in
general terms, this guidance is intended to translate that agreement into
specific procedures that each repository project can follow.

The performance allocation for a repository system will specify the
following: ’

1. For each of the four postclosure performance objectives in 10 CFR 60

a. The barriers (i.e., the subsystems and components, or elements)
that the project expects to rely on in licensing.

b. Any barriers that the project expects to use as secondary or
redundant barriers or to hold in reserve.

c. A level of performance (a "performance goal") that the project
expects to achieve for each barrier.

d. An “indication of confidence™ that the project expects to
achieve for each performance goal.

2. For each of the quantities to be measured in the testing program

a. A performance goal.
b. An indication of the confidence the project expects to achieve
for the goal by means of testing.

The "quantities to be measured in the testing program” include two kinds of
quantities: those whose measurement is intended to demonstrate compliance
with the four performance objectives and those whose measurement is intended
to demonstrate the presence or absence of the favorable and potentially
adverse conditions (the "nonnumerical criteria") listed in 10 CFR 60.

The performance goals required for the four performance objectives (item 1
in the above list) need to be set only for the barriers that a project expects
to use in licensing; they need not dbe set for any potential barriers that the
project does not intend to use in showing that its site meets the licensing
criteria. The goals for testing (item 2 in the above list) are to be chosen
in such a way that they, if met, will ensure that the goals for the four
performance objectives will be met; they must also ensure that the presence or
absence of the favorable and potentially adverse conditions can be firmly
established. In making both kinds of goals it is important to keep in mind
that the DOE will be permitted to change the goals without permission from
other agencies. They are not criteria that must be met for licensing.
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The indication of confidence called for in the above list expresses, :3/
generally speaking, how well the project thinks it needs to meet the {5
associated performance goal. It may be a statistically meaningful confidence
level or confidence interval; it should, in fact, be statistically meaningful
whenever such an indication is feasible. More often, however, it will not be
statistically rigorous, and it will not even de stated in terms of statistical
parameters. When no rigorous or semiquantitative statement is possible, it
may be set by expert judgment. It may be stated as "high," "medium,” or
"low," provided that some effort is made to explain what these terms mean.

Before the goals and confidence levels can be set, certain parts of the
project's licensing strategy must be decided on. The decision of what
barriers to rely on must be made with due attention to the project's overall
strategy for preparing an acceptable license application. For this resson,
the approach to performance asllocation contained in this guidance begins with
these parts of licensing strategy. It is important to remember, however, that
performance sllocation is only a part of licensing strategy; it is not the
same thing.  The purpose of performance allocation is to guide testing; the
framework for expressing performance allocation is specifically stated in
terms of changeable goals and indications of confidence. Licensing strategy,
on the other hand, has the larger purpose of guiding a project's demonstration
of compliance with sll the NRC regulatory eriteria, which are set by other
agencies and require “reasonable assurance” rather than flexibly defined
indications of confidence.

The approach to be used for performance allocation consists of a series of
steps. As explained in this guidance, nine steps are needed to provide the
required information for the. four performance obJectives and the tests that
support the goals assigned to’ them. Only six steps are needed to provide the
required information for the tests that support the goals assigned for
studying the nonnumerical criteria. The explanations of these steps are
presented in the two sections that follow this introduction: one section for
the performance objectives and their tests and one section for the
nonnumerical criteria and their tests. '

Section 2
Performance allocation for performance cbjectives

This section explains in sequence the nine steps that produce a
pecformance allocation for the four performance objectives. A simple way to
visuslize these steps is Figure 1, which lists the steps as the headings of
nine columns. The performance- allocation process may be thought of as simply
filling in the nine columns.

As Figure 1 shows, the first three steps are part of licensing strategy;
they are the decisions on barriers, which must precede the assignment of
performance goals and indications of confidence The remaining six steps are
the performance allocation proper. ‘




Step 1: Performance objectives

In this column of the performance-allocation chart the project lists the
four performance objectives. For simplicity in the rest of this guidance
these objectives are called

1. Containment time.

2. Release rate from EBS.

3. Ground-water travel time.
4. EPA standards.

It is important to realize that objective 4 will contain three subobjectives
covering the requirements for ground-water protection, individual protection,
and releases to the accessible environment.

Step 2: System elements

In this step the project lists, for each performance objective listed in
step 1, the barriers--the subsystems and components, or "system
elements”--that are available to be relied on for meeting the performance
objective. These elements are taken from the complete list that the project's
system-requirements document presents as a hierarchical framework. The
containment-time objective will be met by relying on the elements within the
waste package; the release-rate objective, by relying on those elements plus
the other elements within the EBS boundary; the travel-time objective, by
relying on the elements between the disturbed zone and the accessible
environment; and the EPA-standards objective, by relying on elements in the
entire postclosure waste-disposal system.

In step 2 no selections are made from these available elements. They are
simply listed for selection in step 3.

Step 3: License approach

Step 3 defines the license approach for each performance objective: it
consists of the decisions on the system elements and the processes the project
expects to use in showing compliance with the performance objectives. The
license approach has three parts.

Part 1. For each performance objective the project selects from the list
in step 2 the subsystems and components it expects to rely on in licensing.
The project may specify some of these elements as redundant, or secondary,
barriers; it may designate some of the elements as barriers to be held in
reserva.



Part 2. For each of the elements selected in part 1, the project
specifies the functions that it expects the element to perform in meeting the
performance objective. The project then specifies all the processes that will
occur in the element and that could be taken into account in deciding whether
the element will satisfacterily perform the expected functions.

Part 3. From the processes specified in part 2, the project selects the
processes esses that it expects to rely on in licensing. -

Simple example. Suppose that, for meeting the travel-time objective, &
project has decided to rely on all the hydrogeologic units between the
disturbed zone and the accessible environment. Part 1 of step 3 lists sll
those units. Part 2 might list, for each of those units, the function
"barrier to water movement toward the sccessible environment” and the process
"ground-water flow.”  Part 3 would then list only the process “ground-water
flow." o .

More complex example. - Supﬁosé ﬁhai, for meeting the EPA-gtandards

objective, a project has listed in step 2 all the engineered barriers, natural -

barriers, and institutionzl barriers that the system-requirements framework
includes. 1In part 1 of step 3 the project might choose to rely on some of the
engineered barriers, some of the natural barriers, and all of the
institutional barriers. Table 1 shows an example of how the choice might be
made. For each of the elements chosen (and designated by the word “"yes" in
Table 1), the project lists the functions that the element may perform and the
processes that occur in it; Table 2 shows examples for & few of the elements .
chosen in Table 1. Then the project chooses, from the list of possible
processes, the processes that the project intends to take into account in
licensing. Table 2 shows examples of these choices.

The choices to be made in step 3 are highly important becsuse they set up
the remainder of performance allocation and of the overall licensing
_ strategy. Although these choices can be changed as site characterization
proceeds, they should be made as carefully as possible; they should reflect
the project's most rigorous thinking about the licensing strategy it intends
to pursue. If some of the available barriers can reasonably be omitted from
the license approach, the testing program and the licensing strategy may be .
significantly simplified. But it would be unwise to omit, at this early

— . stage, any barriers that are likely to be needed eventually; site

“¢haracterization willplﬂSt 50 long that its testing program can be easily
revised after it is well under way. .

For the EPA-standards performance objective. it is important that the
choices reflect the project's intentions not only for meeting the regulations
under expected conditions, but also for meeting them under the unexpected,
disruptive conditions that may occur in the future. The project must
therefore think shead to the scenario analysis that it will do ss part of
licensing. It will not, of course, be possible for a project to do that ...
analysis as part of performance allocation. But a prudent epproach to step 3
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will require the project to decide what barriers it is likely to rely on for
compliance under both expected and unexpected conditions. Further thought
about disruptive events must enter the performance allocation for the
nonnumerical criteria in 10 CFR 60; the third section of this guidance
explains the process by which that thought is embodied in performance
allocation.

At least one further criterion for choosing elements is important: the
allocators must be carefwl not %o omit any elements that could adversely
affact the performance of a barrier. When a project decides not to include a
barrier in its licensing approach,: it must be sure that the omission will not
mask a potential difficulty in meeting the performance objective.

The basis for making the choices in step 3 will probadbly be the studies
reported in the environmental assessments and other bounding and sensitivity
studies that the projects have already made. Additional studies will
undoudbtedly be necessary as revisions to the the performance allocation are
made, but the schedule for producing the first edition of the
site-characterization plans probably will not allow many new studies.

Step 4: Performance measures

With the completion of step 3, the licensing-strategy part of performance
allocation is in place, and the allocation can move toward assigning goals and
indications of confidence. In step 4 the project decides the terms in which
it will express the performance goals it will choose in later steps. In other
words, it picks "performance measures."”

For each of the functions listed in step 3, the project must choose a
performance measure--a physical quantity that indicates the level to which a
function is performed. This physical quantity may be a measurable quantity or
a dependent variable. For example, the function chosen in the "simple
example” for step 3 is "barrier to water movement toward the accessible
environment”; an obvious performance measure for this function is ground-water
travel time. Such an performance measure is a dependent variable, because
ground-water travel time is not directly measurable. It may, of course, be
expressed in an equation whose parameters are directly measurable; those
parameters are important in later steps of performance allocation.

The project does not select values for performance measures in step 4. It
simply selects the quantities to which it will later assign values.

Step 5: Performance goals and confidence

In step 5 the project states a value for each performance measure selected
in step 4. This value is the goal whose achievement the project expects to
demonstrate through the testing program and through analytie studies that use
the results of testing. The project also states, for each goal, an indication
of confidence. . It states this indication in quantitative terms, if possibdble,
or in qualitative terms, if not. However the indication is stated, the
project should make the statement on the most defensible basis it can produce.
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Achieving reasonable assurance in licensing is a primary criterion for

picking the values assigned as performance goals. A project should pick goals

that it thinks will produce & satxsfactory license spplication if they are
achieved.

In setting the goals, the project should alsoc try to aschieve a reasonable
redundancy among the barriers it chose in step 3. It should, however, limit
the redundancy to what it thinks is necessary for showing reasonable assurance
in the licensing process. Unnecessary redundancy increasses the difficulty of
getting a license, simply because it would require more testing and snalysis
than a properly designed licensing strategy would require.

The goals should be gs simple as possible. and they should be as’simple to

evaluate as possible. They should, for example, be chosen in such & way that
. & reasonable testing program can show whether they have been achieved. There
is little usefulness in & goal that no test can measure with confidence or in
the time available for site characterization. Further consideration of
whether the gozls are reasonable will occur in a later step of performance
sllocation, when they are compared with the expectations for proposed tests,
but step 5 is best done with some lookzng ahead to what real experiments can
do. :

The goals will probably be stated, at least in the early versions of ,
performance allocation, in terms of bounds on performance measures. If X is a
performance measure, for example, its goal is likely to be stated in a form
like

X is greater than (some number)

vhere the “(some number)" is a value that the project thinks will contribute
strongly to meeting the performance objective to which the performance measure
is attached. One reason that bounding values are likely to be appropriate is
that step 5, like step 3, will probably be based on available studies, which
are largely bounding analyses Another reason is that, in providing for

unexpected disruptive events, a project will, at this early stage, have little

ability to do detailed scenario studies; the project may, however, be able to
decide that a barrier will protect against particular potentisal disruptions if
its performance is better than some conservatively chosen bound.

Deciding on a meaningful way to establish indications of confidence will
require careful thinking. WNo single way will be appropriate for all the
performance goals. The indications can be based on quantitative or
qualitative snalysis. They may simply reflect a consensus of professional
judgment. They may be based on a conservative bounding analysis intended to
ensure that the goals will satisfactorily demonstrate that the performance
objectives will be met. Whenever it is possible to base the indications on
statistical evaluations, & project should attempt to do so, using well-defined
confidence intervals or confidence levels and standard statistical parameters.

A performance goal for & given barrier may take different forms depending
on the confidence that the project desires to achieve for it.  1f, for
example, the performance measure for a particular geohydrologic unit is travel
time T, a project might choose to set goals and indications of confidence like
the following:

-6-
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T greater than 1,000 years with very high confidence.
T greater than 5,000 years with high confidence.
T greater than 10,000 years with medium confidence.

Such an allocation might be appropriata for a project that wishes to rely
primarily on ground-water travel for isolation during the first 5000 yaars
after closure and only partially on ground-water travel at later times.

As mentioned in the introduction to this guidance, qualitative indications
of confidence, like those used in this example, must de explained.
Ground-water travel time, becauss it is a derived quantity rather than a
directly measured quantity, will be difficult to associate with a
statistically rigorous level of confidence. A project might, in this example,
choosa to use as its indication of confidence the times associated with
different percentiles on a cumulative frequency distribution of travel times.
It might, for example, choose to associate the term "very high confidence”
with the 5th percentile of the distribution--to require, in other words, that
95 percent of the ground-water travel times be greater than 1000 years. 1t
might associate "high confidence" with the 20th percentile and "medium
confidence" with the 50th percentile. In making such a choice, the project
will not, of course, be using the word “confidence” in the sense that standard
statistical textbooks use it. But allocations like these can serve to
communicate the project’s intentions about the importance of ground-water
travel time to the NRC and, in later steps of performance allocation, to the
testers who will measure it.

Figure 1 shows, in the column for step 5, separate columns for the two
products of the step: a statement of a goal for each performance measure
listed in step 4 and a statement of desired confidence (labeled "Cp") for
each goal.

Step 6: Parameter needs

Most of the performance measures treated in steps 4 and 5 will not be
directly measurable quantities. They can be expressed by an equation like

Performance measure = £(Py, P2, . . ., Pp)

where the P; are parameters. 1In step 6 tha project translates each
performance measure into the parameters on which it depends. To do so, the
project lists three things: the physical parameters, the ranges that it
expects those parameters to take, and an indication of tha desirad confidence
with which each parameter must be known. Figure 1 shows, in the column for
step 6§, a separate column for each of these three products of the step. The
ranges must be chosen in such a way that they will produce a satisfactory
value for the performance measure--a value that meets the goal established in
step 5. The indications of confidence must be chosen so that meeting them
will produce the confidence desired for the performance goal. Ths choice of
ranges and indications of confidence may be based on professional judgment,
sensitivity analyses, or statistical analyses.
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Example. One of the parameters in the expression for ground-water travel
time is effective porosity. If & project has assigned a performance goal to
ground-water travel time (as in the example given above for step 5), it may in
step 6 assign a goal for the measurement of effective porosity. It might, for
example, decide that the performance goal is likely to be met if the effective
porosity of a rock unit listed in step 3 is greater than' 0.1. The goal for
measurements of effective porocity might then be stated as - :

Mean effective porosity greater than 0.1

with an accompanying indication of confidence. The indication of confidence
in this example might be a quantitative statistical statement, but it would
probably be qualitative, because effective porosity is not a directly
measurable property. Another way that the indication might be stated is in
terms of the variance of the distribution of the measured values. Such an
indication might be appropriate for effective porosity; a project might find
that the value that will produce a satisfactory license application lies well
within the range of porosities known to exist &t the site. A useful .
indication of confidence to be gained through testing could then be simply a
statement that the variance of measured porosities must be smaller than a
certain value.

Achieving high confidence for some parameters may require only a low
precision of measurement. If the goal for a parameter that appears in step 6
lies far below the range of values that exist at the site, a measurement
technique that produces a wide variance in measured values may de entirely
adequate for show1n5 that the goal hags been met.

Step 7: Test definitions

Step 7 is carried out primarily by the experimenters who will plan and
carry out the tests. The experimenters provide, for each parameter listed in
step 6, a description of the test or series of tests that will measure the
parameter. The description defines the test by specifying the locations from
which samples, if any, will be taken, the numbers of separate measurements to
te made, the scale of the measurements, and other details of the test. The
test definition also explains the relationship between the parameters actually
measured in the test and the parameters listed in in step 6.. Such an ‘
explanation is necessary because some parameters in step 6 cannot actually be
measured; effective porosity, for example, is often derived from dxrect
measurements of bulk porosity and residual saturation

From all this information the experimenters produce two major pieces of
information for listing in step 7: the names of the actually measured
parameters and the precisxon'and sccuracy with which they can be measured.
Figure 1 shows, in the column for step 7, 8 separate column for each of these
two products of the step ' : :

Step 8: Evaluation of test plans

Step 8 is & cooperative task for the allocators of performance and the
‘experimenters who carry out the testing. Together they look at the parameter
needs listed in step 6 and the test definitions listed in step 7. By
comparing the two listings, they decide, for each parameter, whether the tests



will be able to meet the needs established in step §--whether, in other words,
the tests will achieve the confidence established as necessary in step 6.
They also decide whether the tests, by establishing the parameters as
required, will produce the desirad confidencae listed in step 5 for the
performance goals--whether, in other words, the results of the tests defined
in step 7 can de combined to show that the goals established in step 5 have
baeen met. If these comparisons and decisions show that the planned tests are
indeed capable of providing the confidence required in step 6§ and of meeting
the goals listed in step 5, the project may decide that its test program is
adequate for its neads.

If the tests do not appear adequate for meeting the requirements of steps
5 land 6, the process of parformance allocation becomes iterative. The
project might decida to reallocate its performance goals and indications of
confidence in step 5; it might well choose to do so if, for example, step 8
has shown that the goals in step 6 are simply unrealistic and not attainable
by a reasonable test program. On the other hand, the project might decide to
revise its test program--to plan new, more elaborate tests or to delete tests
that are not needed for meeting the goals established in step 5. The project
might choose to revise both the goals and the test plans. Whichever of these
revisions the project undertakes, the performance allocation must go back one
or more steps and then proceed forward through the process again, revisiting
step 8 when the revisions to the earlier steps have been done.

Figure 1, in the two separate columns within the column for step 8, shows
schematically that, the step produces two kinds of evaluations of the tests:
statements of the goals whose achievement the tests can demonstrate and of the
indications of confidence the tests can achieve ("Cp"). For the final set
of tests, these goals and indications of confidence will match or exceed those
listed in step 5.

Step 8 is the principal tool dy which a project decides on the final form
of its test program. After the discussions and studies that contribute to
step 8 have been finished, the project will have a defensible test program
that can be expected to support an adequate license application.

Step 9: Test integration

Step 9 is a final check to remove redundancy from the test program. After
the performance allocation for all the performance objectives and nonnumerical
eriteria has been done, the list of steps in 6 and 7 will probably contain
duplications of parameters and tests. A single parameter may appear, for
example, in the expressions for more than one performance measure; it might
appear in the needs for more than one performance objectives. Usually one for
a given parameter test or one series of tests will de adequate for meeting all
the needs established in step §; usually one of the several needs for a single
parameter will be mora restrictive than the others. In step 9, therefore, the
project looks through the lists of tests and eliminates the tests that are
superseded or duplicated by others.

-9-



Section 3

Performance allocation for nonnumerical criteria

This section explains in sequence the six steps that produce a8 performance
eallocation for the nonnumerical criteria in 10 CFR 60. A timple way to -
visuaslize these steps is Figure 2, which lists the steps as the headings of
gix columns. The performance-allocation process may be thought of as simply
filling in the six columns. Most of the steps in the sequence are similar to
steps in the performance allocation for performance cbjectives, descrided in
the second section of this guidance; this section therefore assumes that the
reader ic familiar with the second section.

Step 1: Criteria

In this column of the performance-allocation chart the project lists the
nonnumerical criteria in 10 CFR €60.122 (b) and (c). The listing, like the
listing in 10 CFR 60, will have two major divisions: favorable conditions and
potentially adverse conditions. The list may also include an item for the
sealing criterias in 10 CFR 60.134.

]
Step 2: License rationale

Step 2 requires planning that is analogous to the licensing-strategy steps
in the performance allocation for performance objectives; the project decides
how it expects its license application to deal with the presence and absence
of favorable and unfavorable.conditions. 1In making these decisions, the
project will be guided by the requirements in 10 CFR 60.122(a) for dealing
with the conditions.

The project may decide not to claim the presence of a favorable condition;
it would then need to make no further planning dealing 'specifically with that
condition. If it decides to claim the presence of a favoradble condition
(i. e., to use that condition in its planning for showing compliance with the
numerical performance objectives), it states that intention in step 2 glong
with an indication of how its planning for the performance ob;ectives has
included the condition

1f 8 project expects to claim the presence of & potentially adverse
condition, it must be sure that the plans expressed in steps 2 through 5 of

the allocation for performance objectives take into account the effects of the:

condition. 1In step 2 the project states how those plans account for those
effects. The project also states its plans for showing compliance with.the
instructions of 10 CFR 60.122(8)(2).

Step 3: Gosls and confidence : v
In step 3 the project lists, for . each of the criteria listed in step 1, a

goal or goals that it thinks its testing program should demonstrate in order
for the project to carry out the planning described in step 2. In other

«10-

“ -
- -
.

Ny



words, step 3 describes a goal that the project thinks will enable it to deal /
satisfactorily with the criterion in its license application. The project 1=
also lists an indication of the confidence that it expects to achieve for the

goal.

If a project expacts to claim the presence of a favoradble condition, it
sists a goal that, if met, will provide satisfactory assurance that the
condition is present. If, for example, a project expects to claim the
favorable condition for emplacement at depths greater than 300 meters, it
might set a goal of 350 meters dbetween its repository emplacement horizon and
the ground surface. It might set its indication of confidence as "high,”
explaining that it will have achieved high confidence if, for example, at
least five borehole measurements of the overburden thickness have been made
and nons of the measurements is less than 350 meters. For any of the
favorable conditions the project may list no goal at all if it expects to make
no claim that the favorable condition exists at the site.

The project lists some form of goal and indication of confidence for each
of the potentially adverse conditions. If these plans require any testing,
the project lists the goal and indication of confidence that it expects from
the testing. If the project expects to claim the absence of a potentially
adverse condition, it lists in step 3 a numerical goal for testing--a goal
that will show that the condition is absent; it also lists an indication of
the confidence that it expects to achieve for that numerical goal.

Some of the goals established in step 3 may actually be stated in terms of
parameter values like those in step 6 of the performance allocation for
performance objectives. The goals will usually be more useful guides for
testing when they are expressed in such terms. Because, however, of the way
in which the nonnumerical criteria are stated, some of the goals for testing
nay be difficult to express in terms of parameters. For example, the absence
of potentially adverse condition 15--evidence of igneous activity--probably
cannot be reduced to measurements of parameters that appear in equations for
radionuclide transport; the goal for showing that this condition is absent
will probably have to dbe in terms of something like the ages of igneous
features near the site.

Step 4: Test definitions

This step is completely analogous to step 7 in the performance allocation
for performance objectives. The persons who plan and carry out the tests for
each nonnumerical criterion define the tests that are to dbe carried out. They
state the quantities to be measured and the precision and accuracy they expect
to achiave for the measurements.

Step 5: Evaluation of test plans

Step 5 is analogous to step 8 of the allocation for performance
objectives. By comparing steps 3 and 4, the project decides whether its
testing program i3 adequate for dealing with the nonnumerical criteria. It
then may revise the testing program or the plans for dealing with the criteria
in the same iterative fashion prescribed for the performance objectives.

-11-



Step 6: Test integration t3/
* 7y

Like step 9 in the allocation.for performance objectives, this step
removes redundancy in the test program. The step requires &n examination of
. Yoth the test program for performance objectives and the test program for
nonnumerical criteris; if some tests appear in both programs, the redundancy
is eliminated in this step.

-12-



Table 1

Example: PERFORMANCE OBJECTIVE 4: Releases to the Accessible Environment

(Step 2) (Step 3, Part 1)
System Elements that Could System Elements Chosen For
be Relied On Licensing Approach
1. Engineered barriers Yes
Waste package ' Yes
Container Yes
Waste Form ' Yes
Repository engr. barriers No
Backfill
Shaft and borehole seals Yes
2. Natural dbarriers Yes
Disturbed zone No

Units above repository
Units dbelow repository

Far field Yes
Units above repository Yes
Units below repository Yes

3. Institutional barriers Yes

-13-
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Table 2
Example: PERFORMANCE OBJECTIVE 4:  Releases to the accessible environment
(Step 3, Part 1) (Step 3, Part 2) (Step 3, Part 3)
7 . Processes
System Elements Chosen ‘ Chosen For

For Licensing Approach : Function Processes Licensing Approa

2. Natural Barriers

Far Field
Units above :
repository » control water influx e ground-water flow Yes
e limit release of s isothermal vapor No
volatiles transport
Units below “ e 1imit release of » ground-water flow Yes
repository aqueous species e radionuclide No

retardation

-14-




PARTS OF LICENSING STRATEGY TJ-)

PERFORMANCE ALLOCATION

STEP
1.

Regulations:

Postclosure

Performance
Objeclives

STEP

2. mp 3 =

System
Elements

STEP

License
ApproacH

STEP
4,

Performance

Measures

STEP
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Performance
Goals and
Confidence

Goal

0
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Test
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PARTS OF LlC;NSlNG STRATEGY TT)

PERFORMANCE ALLOCATION
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Attachment C to Enclosure 1

Examples of performance allocetion applied to preclosure design issues
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ISSUE RESOLUTION - STEP 1

RETRIEVABILITY EXAMPLE

Sandia
National
Laboratories

PRECLOSURE PERFORMANCE ISSUE 4.9

WILL THE DESIGN OF THE REPOSITORY PRESERVE THE OPTION OF WASTE RETRIEVAL?

3 3USBUYORIIY



PHOARLT
U
[]

THE MCDS HAS MANY ELEMENTS

w_) Sandia
) i
J Laboratosies

YUCCA MOUNTAIN MINED GEOLOGIC DISPOSAL SYSTEM

1.0 PRECLOSURE WASTE DISPOSAL

2.0 POSTCLOSURE WASTE DISPOSAL

2.9 NATURAL BARRIERS 2.2 ENGINEERED BARRIERS 2.3 INSTITUTIONAL BARRIERS
2.0.1 DISTURBED ZONE 2.0.2FAR FIELD 2.2.¢ WASTE PACKAGE 2.2.2 REPOSITORY 2.2.3 SHAFY AND
2.9 0.1 REPOSITORY OVERBURDEN 2121 REPOSIHOAY OVERBURDEN 22.0.0 CONTAIER . ENGINEERED BARRIERS BOREHOLE SEALS
21 1.2 UNSATURATED TOPGPAH SPAING : : : : ; "'.':“";"'“""‘;‘.: nreo 22.0.2WASTIE SORM 22204081 AOLK
20L0.IUNSATURATED CALICO HRLS-V 2020 JPANT BRUSH 22.2 2 UNDERGROUND OPENINGS
29.0.0 UNSATURATED CALICO HILLS-Z 21214 TOPUPAN SPHING 222 30eP0SITORY SEMLS
2 4 2.2 UNSATURATED TOPOPAN SPRING
292 IUNSATURATED CALICO HILS.V
2024 UNSATURATED CALICO HHALS-Z
2 123 UNSATURATED PROW PASS
3128 UNSATUHATED UPPER CRATER FLAT
2427 UNSATURATED BULLEROO
21 20UNSATURATED MIDULE CRATER PLAT
2.0.29 SATURAIED ZOME
| | |
1.1 SITE 1.2 REPOSITORY 1.3 WASTE EMPLACEMENT PACKAGE
1.0.9 SURFACE
$.1.2 SUDSURFACE *
1.2.1 MINING 1.2.2 WASTE HANDLING 1.2.3 PERFORMANCE 1.2.4 DECOMMISSIONING 1.2.5 SUPPORT
210 ALCESS CONSTRUCTION 122V RECEIVING CONFIRMATION 1.2.6.9 UNDERGROUND 1.2 1 WFORMATION
129 30A1 1 CONSTRUCTION 1222 PREPARATION 1239 WASTE EVALUATION CLosuRE 1.29.2 ADMHUSTRATION
12 0 IBOREHOLE CONSTRUCHON 122331004G¢ 1.2 37 GEOLOGIC EVALUATION 1242 3“““ FACWITY 1293 PENSONNEL SERVICED
1210 ROCK HANILING 922 4 FMPLACEMENT 1.2.3 3 NATURAL AND ] ""mc'o"'“'“"'w 123 4 SECUMIY § SAFEGUANDS
1213 WATLA REMOVAL 1223 RETRIEVAL i BARAEnS A e o S aEn. 1255 3UPPIES
12 16 MINING 1238 SIPPNG 147108 1258 MAINTENANCE
vENTATION 9227 WASTE-HANDLING 1.2.340 DESIGN MOOWICATION 128 TUTHITES
VENTR ATION 1238 TRANSPORTATION
1 3 2.0 CONTAMNATION 296 MONIIOMNG
conmoL 1256 1 RADIOLOGICAL
. MOKITORING .
2.3 9 2 NONRADIOL OGICAL
MOMITORING - ‘\\

123 10 EME NG '
O et Pane bt s \6‘\




g National

IR STEP 2 - IDENTIFY SYSTEM ELEMENTS Sandia
) Laboratories

RETRIEVABILITY EXAMPLES

1.0  PRECLOSURE WASTE DISPOSAL
1.2 REPOSITORY
1.2.1 MINING
o 1.2.1.1  ACCESS CONSTRUCTION
1.2.1.2 DRIFT CONSTRUCTION
1.2.1.3 BOREIOLE CONSTRUCTION
| 1.2.2 WASTE HANDLING
1.2.2.4  EMPLACEMENT
1.2.2.5 RETRIEVAL
1;2.2.7 WASTE HANDLING VENTILATION
1.2.5 - SUPPORT
1.2.5.9 MONITORING

1.3 WASTE EMPLACEMENT PACKAGE




S DePaniiat el OF SNl ALY

= IR STEP 3 - DEVELOP IR APPROACH - FUNCTIONS Sandia
W ROKECT &;ﬁlo"‘?‘ i

M Wi ISSUE 4.9 - RETRIEVABILITY Dralones
—OGR

1.2.1.1
1.2.1.2
1.2.1.3

1.2.2.4

1.2.2.5

1'2.2.6

1.2.5.9

1'3

STEP 2

SYSTEM ELEMENTS

ACCESS CONSTRUCTION
DRIFT CONSTRUCTION
BOREHOLE CONSTRUCTION

EMPLACEMENT

RETRIEVAL

WASTE HANDLING VENTILATION

MONITORING

WASTE EMPLACEMENT PACKAGE

STEP 3

FUNCTIONS
PROVIDE ACCESS TO BOREHOLES

PROVIDE ACCESS TO WASTE PACKAGES

REMOVE WASTE PACKAGES

ESTABLISH REASONABLE SCHEDULE FOR
WASTE RETRIEVAL




L DIPARIING OF fagasy

IR STEP 3 - DEVELOP IR APPROACH - PROCESSES = ) Sandia
ﬁh National
ISSUE 4.9 RETRIEVABILITY laboratories
STEP 3 STEP 3
FUNCTION PROCESSES

PROVIDE ACCESS TO BOREHOLES

* DESIGN THE ACCESS AND DRIFTS TO BE USABLE
THROUGHOUT ‘THE RETRIEVABILITY PERIOD

* DEVELOP ROCK SUPPORT CONCEPTS WHICH ENSURE
MAINTAINABILITY

* .PERFORM DRIFT AND ACCESS MAINTENANCE
* MONITOR ROCK MOVEMENT

* DESIGN FOR A SPECIFIC ENVIRONMENT

» MONITOR TO EVALUATE THE ENVIRONMENT

* MODIFY ENVIRONMENT (AS NECESSARY)




4 S QI Panteni ot OF 050GV

IR STEP 4 - DEFINE PERFORMANCE MEASURES Sandi
8 National
PHORCT .
Knv O ISSUE 4.9 - RETRIEVABILITY Laboratories
—<OGR N Vl
STEP 3 STEP 4 )
PROCESSES PERFORMANCE MEASURES

FUNCTION: PROVIDE ACCESS TO BOREHOLES

%

DESIGN THE ACCESS AND DRIFTS TO BE USABLE
THROUGHOUT THE RETRIEVABILITY PERIOD

DEVELOP ROCK SUPPORT CONCEPTS WHICH ENSURE
MAINTAINABILITY

PERFORM DRIFT AND ACCESS MAINTENANCE
MONITOR ROCK MOVEMENT

DESIGN FOR A éPECIFIC ENVIRONMENT
MONITOR TO EVALUATE THE ENVIRONMENT

MODIFY ENVIRONMENT (AS NECESSARY)

TIME DURING WHICH THE DRIFTS AND ACCESS
WILL REMAIN USABLE

MINIMIZE THE AMOUNT OF ROCKFALL
MINIMIZE THE AMOUNT OF REQUIRED MAINTENANCE

AMOUNT OF ROCKFALL
ABILITY TO MEASURE ROCK MOVEMENT

ACCESS DRIFT FLOOR TEMPERATURE
AIR QUALITY '

ABILITY TO MONITOR TEMPERATURE AND AIR
QUALITY

VENTILATION AIR FLOW AND TEMPERATURE
TIME REQUIRED TO MODIFY THE ENVIRONMENT
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ISSUE 4.9 RETRIEVABILITY

O

C

Rz IR STEP 5 - DEFINE PERFORMANCE GOALS
W ‘m i ]

m

« ) Sandia
, National
Laboratories

STEP 4

PERFORMANCE MEASURES

FUNCTION: PROVIDE ACCESS TO BOREHOLES

*

TIME DURING WHICH THE DRIFTS AND ACCESS
WILL REMAIN USABLE

MINIMIZE THE AMOUNT OF ROCKFALL
MINIMIZE THE AMOUNT OF RBEQUIRED MAINTENANCE

AMOUNT OF ROCKFALL
ABILITY TO MEASURE ROCK MOVEMENT

ACCESS DRIFT FLOOR TEMPERATURE
AIR QUALITY

ABILITY TO MONITOR TEMPERATURE AND AIR
QUALILTY

VENTILATION AIR FIOW AND TEMPERATURE
- TIME REQUIRED ‘TO MODIFY THE ENVIRONMENT

STEP 5

PERFORMANCE GOALS AND CONFIDENCE

GOnL
* T>84 YEARS
* TBD
* T>6 MONTHS
* TBD
* TBD

% 50 DBG. C at 50 YEARS
% AIR QUALITY STANDARDS

* 1 DEG. C, TBD

* TBD, TBD
* T<6 WEEKS (UNPROTECTED)

CONFIDENCE

HIGH -

HIGH

TN
O
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IR STEP 6 - PARAMETERS NEEDED FOR PERFORMANCE MEASURES

Pﬂ\ National
ISSUE 4.9 - RETRIEVABILITY Laboratories
FUNCTION: PROVIDE ACCESS TO BOREHOLES
STEP 4 STEP 6
PERFORMANCE MEASURES PARAMETERS RANGE CONF IDENCE
TIME DURING WHICH DRIFTS AND UG RESPONSE TO THERMAL STRENGTH/STRESS HIGH
ACCESS REMAIN USABLE AND EXCAVATION LOADS >1.5
UG RESPONSE TO DESIGN SEE SEISMIC POSITION HIGH
EARTHQUAKE PAPER
IN SITU STRESS AND TEMP. ‘RANGE AND MEAN ]
THERMAL PROPERTIES VALUES GIVEN IN MEDIUM
MECHANICAL PROPERTIES RIB (CH 2 & 6) ‘
(Matrix, joints, rockmass)
UG RESPONSE TO MATERIAL CRITERIA FOR SUPPORT MEDIUM
VARIABILITY SYSTEM SELECTION, TBD
DESIGN FOR SPECIFIC UG TEMPERATURES AFTER
ENVIRONMENT WASTE EMPLACEMENT
THERMAL CONDUCTIVITY Kt =1.8 + 30% MEDIUM
REPOSITORY HEAT LOAD < _ _ KW/acre HIGH

0%/
/
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IR STEP 3 - DEVELOP IR APPROACH - PROCESSES  (Cont.) Sandia
| ﬁh National

ISSUE 4.9 RETRIEVABILITY laboratories

STEP 3
- PROCESSES
* DESIGN WASTE EMPLACEMENT ENVELOPE TO ALLOW

ACCESS TO THE WASTE PACKAGE THROUGHOUT THE
RETRIEVABILITY PERIOD

* VERIFY THE CONDITION OF THE EMPLACEMENT ENVELOPE
AND WASTE PACKAGE PRIOR TO REMOVAL

REMOVE WASTE PACKAGES *  POREHOLE PREPARATION
* WASTE PACKAGE REMOVAL
* TRANSPORT THE WASTE TO THE SURFACE

* UNLOAD WASTE AT THE SURFACE FACILITIES



'S DIPARNAI N @F $NERGTY

IR STEP 4 - DEFINE PERFORMANCE MEASURES

Sandia

4 1 National

ISSUE 4.9 RETRIEVABILITY

Laboratories

STEP 3

PROCESSES

. FUNCTION: PROVIDE ACCESS TO WASTE PACKAGE

*

*

DESIGN WASTE EMPLACEMENT ENVELOPE TO ALLOW
ACCESS TO THE WASTE PACKAGE THROUGHOUT THE
RETRIEVABILITY PERIOD

VERIFY THE CONDITION OF THE EMPLACEMENT ENVELOPE
AND WASTE PACKAGE PRIOR TO REMOVAL

FUNCTION: REMOVE WASTE PACKAGES -

*

BOREHOLE PREPARATION

WASTE PACKAGE REMOVAL

4

TRANSPORT THE WASTE TO THE SURFACE

UNLOAD WASTE AT THE SURFACE FACILITIES

% % ¥ *»

STEP 4

PERFORMANCE MEASURES

BOREHOLE LINER STRESS

* BOREHOLE LINER CORROSION

BOREHOLE LINER DEFLECTION
BOREHOLE LINER LIFETIME

ABILITY TO INSPECT THE CONDITION OF
THE LINER

ABILITY TO INSPECT THE CONDITION OF
THE WASTE PACKAGE

ABILITY T0 PERFORM THE TASKS REQUIRED
FOR BOREHOLE PREPARATION FOR NORMAL
AND OFF-NORMAL CONDITIONS

ABILITY TO PERFORM THE TASKS REQUIRED
FOR WASTE PACKAGE REMOVAL FOR NORMAL
AND OFF-NORMAL CONDITIONS USING THE
STANDARD OR BACK-UP EQUIPMENT

ABILITY TO PERFORM THE TASKS REQUIRED
FOR TRANSPORTING THE WASTE FOR NORMAL
AND OFF-NORMAL CONDITIONS

ABILITY TO PERFORM THE TASKS REQUIRED
FOR UNLOADING THE WASTE FOR NORMAL
AND OFF-NORMAL CONDITIONS

“Yor
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IR STEP 5 - DEFINE PERFORMANCE GOALS Sandia

: National
Laboratories
ISSUE 4.9 RETRIEVABILITY
STEP 5 .
PERFORMANCE MEASURES ' , PERFORMANCE GOALS AND CONFIDENCE
FUNCTION: PROVIDE ACCESS TO WASTE PACKAGE GOAL CONFIDENCE
* BOREHOLE LINER STRESS * STRESS<20 Ksi ’ | HIGH
* BOREHOLE LINER CORROSION * CORROSION RATE<20 mpy MED
* BORENOLE LINER DEFLECTION * DEFLECTION<3 INCHES HIGH
* BOREIOLE LINER LIFETIME * LIFETIME <84 YEARS HIGH
* ABILITY TO INSPECT THE CONDITION OF * TBD |
THE LINER
* ABILITY TO INSPECT THE CONDITION OF . % TBD
THE WASTE PACKAGE
FUNCTION: REMOVE WASTE PACKAGES
*  ABILITY TO PERFORM THE TASKS REQUIRED * DEMONSTRATE THE ABILITY TO ‘ HIGH
FOR BOREHOLE PREPARATION FOR NORMAL CONSISTENTLY PERFORM THE -
AND OFF-NORMAL CONDITIONS FUNCTION |
* ABILITY TO PERFORM THE TASKS REQUIRED * DEMONSTRATE THE ABILITY TO HIGH
FOR WASTE PACKAGE REMOVAL FOR NORMAL CONSISTENTLY PERFORM THE
AND OFF-NORMAL CONDITIONS USING THE FUNCTION
STANDARD OR BACK-UP EQUIPMENT
* ABILITY TO PERFORM THE TASKS REQUIRED | * DEMONSTRATE ‘THE ABILITY TO HIGH
FOR TRANSPORTING THE WASTE FOR NORMAL - CONSISTENTLY PERFORM TIIE
AND OFF-NORMAL CONDITIONS : FUNCTION
* ABILITY 10 PERFORM TIIE TASKS REQUIRED * DEMONSTRATE THE ABILITY TO ~ HIGH
FOR UNLOADING THE WASTE FOR NORMAL CONSISTENTLY PERFORM THE
AND OFF-NORMAL, CONDITIONS FUNCTION

(N
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IR STEP 3 ~ DEVELOP IR APPROACH - PROCESSES (Cont.) : National

ISSUE 4.9 RETRIEVABILITY

Laboratories

STEP 3
FUNCTION

ESTABLISH REASONABLE
SCHEDULE FOR WASTE RETRIEVAL

STEP 3

PROCESSES

* ESTIMATE THE TIME REQUIRED FOR THE ENTIRE
RETRIEVAL PROCESS INCLUDING:

a)

b)
<)
d)

e)

RE-ESTABLISHING ACCESS TO THE
BOREHOLES

ENVIRONMENT MODIFICATION

WASTE EMPLACEMENT ENVELOPE/WASTE PACKAGE
CONDITION VERIFICATION

WASTE PACKAGE REMOVAL

DELIVERY OF THE WASTE PACKAGE TO THE
SURFACE FACILITIES

"




IR STEP 4 - DEFINE PERFORMANCE MEASURES

ISSUE 4.9 RETRIEVABILITY

) Sandia
§ National
Lahoratories

STEP 3

PROCESSES

FUNCTION: ESTABLISH REASONABLE SCHEDULE FOR WASTE RETRIEVAL

*

ESTIMATE THE TIME REQUIRED FOR THE ENTIRE
RETRIEVAL PROCESS INCLUDING:

a)

b)

c) ..

d)

e)

RE-ESTABLISHING ACCESS TO THE
BOREHOLES

ENVIRONMENT MODIFICATION

WASTE EMPLACEMENT ENVELOPE/WASTE PACKAGE
CONDITION VERIFICATION

WASTE PACKAGE REMOVAL

DELIVERY OF THE WASTE PACKAGE TO THE
SURFACE FACILITIES

STEP 4

PERFORMANCE MEASURES

* TIME REQUIRED TO PERFORM THE RETRIEVAL
PROCESS
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ISSUE 4.9 RETRIEVABILITY

_ : ‘ Sandia
IR STEP 5 - DEFINE PERFORMANCE GOALS 3 National

Laboratories

STEP 4

PERFORMANCE MEASURES

FUNCTION: ESTABLISH REASONABLE SCHEDULE

*

FOR WASTE RETRIEVAL

TIME REQUIRED TO PERFORM THE RETRIEVAL
PROCESS

*

STEP 5

PERFORMANCE GOALS AND CONFIDENCE

GOAL CONF IDENCE

APPROXIMATELY 84 YEARS MED
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- | Sandia
Pi'l National
OBSERVATIONS ABOUT ISSUE 4.9 Laboratories

e SUBSTANTIAL ADDITIONAL WORK REMAINS TO BE DONE ON PARAMETERS NEEDED

e ISSUE RESOLUTION APPROACH IS USABLE FOR GEOTECHNICAL AND EQUIPMENT PROGRAMS

o¢,
751



ésw:::f““' IR STEP 1 - STATE THE ISSUES

N:uha - Sandia
R 1Eii National
w SEALING EXAMPLE | Laboratories
M
—=O0OGR N

DESIGN ISSUE {.11

WHAT ARE THE CHARACTERISTICS AND CONFIGURATIONS OF SEALS FOR
SHAFTS, DRIFTS, AND BOREHOLES THAT WILL NOT COMPROMISE
CONTAINMENT AND ISOLATION?

a¢,
/]




YUCCA MOUNTAIN MINED GEOLOGIC DISPOSAL SYSTEM

I L

1.0 PRECLOSURE WASTE DISPOSAL

2.0 POSTCLOSURE WASTE DISPOSAL

2.1 NATURAL BARRIEAS 2.2 ENGINEERED BARRIERS 2.3 INSTITUTIONAL BARRIENS
2.0.1 DISTURDBED Z0ONE 21.2FAR FIELD 22V WASTE PACKAGE 2.2.2 REPOSITONY 2.2.3 SHAFT AND
2.9 1 § REPOSITORY OVE RDURDEN © 2420 MEPOSITORY OVERBURDEN 228 1CONTANER ENGINEERED BARRIERS BOREHOLE SEALS
211 2UNSATURATED TOPOPAN SPAING ::':'m’:;‘::;"“" 2202wasie FORM 22214037 RFOCR
209 JUNSATURATED CALICO LS ¥ ":. :nmv'umsu 1731 UNDERGAOUND OFENINGS
2199 QUNSATURATED CALICO HWMLS 2 20318 10POPAH SPRING 123 IMEPONTORY SEMS
2122UNSATURATED TOPOPAN SPMING
212)UNSATURATED CALICO MHLtS ¥ -
1 24UNSATURATED CALICO MLS 2
2 123 UNSATURATED PROW PASS
212G UNSATURATED UPPER CRATER SLAT -
202 P UNSATURATED MALFROG
21 20UNSATURATED SO0LE CRATER FLAY
2929 SATURATRD 20ME :
I " ‘
1.1 SITE 1.2 AEPOSITORY 1.3IWASTE EMPLACEMENT PACKAGE |
1.0.1 SURFACE ' .
1.1.2 SUBSURFACE
1.2.9 MNNG 1.2.2 WASTE HANDLING 1.2.) PERFORMANCE 1.2.4 DECOMMISSIONING 1.28 SUPPONT
929 1 ACCESS CONSIRUC DN 1228 RECEIVNG ' CONMNFIRMATION 12.4 1 UNDERGROUND 1259 WOrRATION
12920087 CONSTAUCTION 122 2PAPARATION 92390 WASTE EVALUATION CLOSURE 1252 ADMHNSTRATION
1213 BORENOLE CONSTRUCTION 1223 310MGE 1232 GEOLOGIC EVALUATION 1282 SURFACE FACRITY 125 PERSONNEL SERVICES
£2 1 4 ROCK HANDLING 1224 EMPY ACENTENT 123 IMATUNAL AND DLCOMIISHO0NMG 1254 SECUMTY & SAFEGUARDS
1213 waten nrmovaL 1228 M ImEVAL ENGINEERED RARMIERS bl eridddr M iasio 1233 ueeLes
EVALUATION
12 16 MOUNG 1328 SHPPWG 1234 DESIGH CATION TATION 1256 MAMTENANCE
VENTRATION 1227 WASTE HANOLING 29 7UuTR TS
. ,":‘o"’."‘"”':m 1250 TRANSPORTATION
Anteia 1239 MOMTOMNG
conrho 12591 NADIOLOGICAL
) MOMTOMNG
12592 HONRADIOLOGICAL
MOMTORING
123 WENERGENCY
PREPAREDNESS
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IR STEP 2 - IDENTIFY SYSTEM ELEMENTS

SEALING EXAMPLE

Sandia
National

Laboratories

2.0 POSTCLOSURE WASTE DISPOSAL
2.2 ENGINEERED BARRIERS

2.2.2 REPOSITORY ENGINEERED BARRIERS

2.2.2.3 REPOSITORY SEALS

2.2.3 SHAFT AND BOREHOLE SEALS

~

7]
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IR STEP 2 - IDENTIFY SYSTEM ELEMENTS

Sandia
National
SEALING EXAMPLE : Laboratories

2.2.2.3 REPOSITORY SEALS
DRIFT/FAULT SEALS
WASTE EMPLACEMENT HOLE - FAULT SEALS

2.2.3 SHAFT AND BOREHOLE SEALS
SHAFT SEALS
EXPLORATORY SHAFT
ESCAPE SHAFT (ES-2)
MEN AND MATERIALS SHAFT
EMPLACEMENT EXHAUST SHAFT
_RAMP SEALS.
* WASTE EMPLACEMENT RAMP
TUFF HANDLING RAMP
BOREHOLE SEALS
(WHICH ONES? - SEE FOLLOWING VIEWGRAPH)

2¢,

/b1
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IR STEP 2 - IDENTIFY SYSTEM ELEMENTS

SEALING EXAMPLE - WHICH BOREHOLES, CONT.

Laboratoties

SHAFT AND BOREHOLE SEALS, CONT.
BOREHOLE SEALS
CATEGORY A -

USW H-5
UsSW G-4
UE-25A#6
Usw H-4
USW WT-2

CATEGORY B -

USW H-3
USW G-3
USW GU-3
USW UZ-1
USW G-1
USW H-1

UE-25WTit18

UE-25A#4
UE-25A#5
UE-25A#7
UE-258i#1
UE-25Ai1

UE-25WT#Y
UsSW WT-1
UE-25WT#5
UE-25Ci
UE-25Pi{

UE-25WT#1Y
UE-25WTi#15
UE-25WTi#13

%)
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PROIECT
wllﬂ

IR STEP 2 - IDENTIFY SYSTEM ELEMENTS

Sandia
National _
SEALING EXAMPLE - SHAFT SEAL COMPONENTS laboratories

2.2.3 SHAFT AND BOREHOLE SEALS
| SHAFT SEALS |
EXPLORATORY SHAFT SEAL

SURFACE BARRIER
SHAFT COVER
SHAFT COLLAR CORE
ANCHOR-TO-BEDROCK PLUG/SEAL

LOWER SHAFT = ..
SHAFT FILL |
SETTLEMENT PLUG

REPOSITORY STATION PLUG/SEAL

ag
/74
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IR STEP 3 - DEVELOP IR APPROACH - FUNCTIONS

Sandia
National
Laboratories

ISSUE 1.11 - SEALS

STEP 2 STEP 3

SYSTEM ELEMENTS FUNCTION

2.2.3.1 SHAFT (AND RAMP) SEALS REDUCE AMOUNT OF WATER THAT CAN REACH
WASTE DISPOSAL ROOMS

REDUCE AMOUNT OF WATERBORNE RADIO-
NUCLIDES THAT CAN REACH AND FLOW
THROUGH SHAFT BELOW WASTE STORAGE
LEVEL

REDUCE AMOUNT OF AIRBORNE RADIO-
NUCLIDES THAT COULD PREFERENTIALLY
EXIT FROM REPOSITORY VIA SHAFTS

REDUCE POTENTIAL FOR HUMAN INTRUSION
INTO REPOSITORY

ADEQUATELY WARN FUTURE POPULATION OF
HAZARD

Yl
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ISSUE 1.11 SEALS

IR STEP 3 - DEVELOP IR APPROACH - PROCESS

P} Sandia
National
Lahoratories

STEP 2

SYSTEM ELEMENTS
2.2.3.1 SHAFT (AND RAMP) SEALS

EUNCTION

REDUCE AMOUNT OF WATER
THAT CAN REACH WASTE
DISPOSAL ROOMS

STEP 3
PROCESS

" WATER FLOW PAST
. MULTIPLE BARRIERS
- (ANCHOR-TO-BEDROCK

SEAL, SHAFT FILL,

~ REPOSITORY STATION

SEAL) IN SHAFT SEALS

-REDUCE AMOUNT OF WATER-

BORNE RADIONUCLIOES
THAT CAN FLOW THROUGH
SHAFT BELOW WASTE
STORAGE LEVEL

FLOW INTO SHAFT AT
REPOSITORY LEVEL

FOR ES ONLY, FLOW.

 INTO CALICO HILLS

CONCENTRATED BY SHAFT

REDUCE AIRBORNE RADIO-
NUCLIDES PREFERENTIALLY
EXITING REPOSITORY VIA
SHAFTS

PRESSURE DIFFERENCES
DUE TO CONVECTIVE AIR
MOVEMENT RESULTING
FROM REPOSITORY

. THERMAL GRADIENTS

e
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IR STEP 4 - DEFINE PERFORMANCE MEASURE

IR STEP 5 - DEFINE PERFbRHANCE GOALS AND CONFIDENCE

ISSUE 1.11 SEALING

Sandia
National
Laboratories

STEP 3

PROCESS

WATER FLOW PAST
MULTIPLE BARRIERS
IN SHAFT SEALS

STEP 4

ERFORMANCE MEASU
QUANTITY OF WATER
ALLOWED TO FLOW INTO
REPOSITORY LEVEL FROM
ALL SHAFTS AND RAMPS

——AND CONFIDEN

STEP 5

PERFORMANCE GOALS

GOAL
106,000 M3/YR
EACH OF FOUR SHAFTS
IS ALLOWED
25,000 M3/YR

EACH OF TWO RAMPS
IS ALLOWED

Ce
i
MEDTUM

3,000 M3/YR




8 DI PANTASE MY OF TNEAGY

O [ IR STEP 6 - DERIVE SITE OR DESIGN PARAMETERS
Nouctear San(ﬁa
R | National
W ISSUE 1.11 SEALING Laboratories
m
ZOGR J
STEP 3 STEP 6 .
PROCESS PARAMETERS " RANG CONF IDENCE
DETER OR LIMIT FOR THE SHAFT SEALS, PARAMETERS. THEIR RANGE, AND THE

WATER FLOW PAST REQUIRED LEVELS OF CONFIDENCE CAN BE DETERMINED ONLY
MULTIPLE BARRIERS AFTER CONSIDERING THE COMPONENTS THAT MAKE UP THE
IN SHAFT SEALS SEAL B |

NOTE: SEE THE FOLLOWING VIEWGRAPHS - FOR A DISCUSSION OF HOW TO APPLY
THE STRATEGY TO COMPONENTS THAT MAKE UP THE SHAFT SEALS |

o¢y
/5T
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IR STEP 2 - IDENTIFY SYSTEM ELEMENTS

SEALING EXAMPLE - SHAFT SEAL COMPONENTS

Sandia
National
Laboratories

2.2.3 SHAFT AND BOREHOLE SEALS
SHAFT SEALS
EXPLORATORY SHAFT SEAL

SURFACE BARRIER
SHAFT COVER
SHAFT COLLAR CORE
ANCHOR-TO-BEDROCK PLUG/SEAL

LOWER SHAFT
SHAFT FILL
SETTLEMENT PLUG

REPOSITORY STATION PLUG/SEAL

o¢
1 /%
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) Sandia
DETAILED EXAMPLE OF PROCESSES APPLICABLE National
Laboratories

TO ES SEAL COMPONENTS

STEP 2 . o ’ STEP 3

SYSTEM ELEMENTS - FUNCTION PROCESS

2,2.3.1.1 SHAFT SEALS

EXPLORATORY SHAFT SEAL REDUCE AMOUNT OF WATER WATER FLOW PAST MULTIPLE BARRIERS
' ‘ THAT CAN REACH WASTE
DISPOSAL ROOMS

SURFACE COVER | " | DIVERT SURFACE WATER FLOW
COLLAR CORE ’ INHIBIT WATER FLOW FROM SURFACE
TO BEDROCK
ANCHOR~TO-BEDROCK | r LIMIT QUANTITY OF SURFACE WATER
PLUG/SEAL = o ENTERING SHAFT AT BEDROCK
' INTERFACE
' LOWER SHAPT PILL ' N LIMIT QUANTITY OF SURFACE AND
SUBSURFACE WATER REACHING BASE
OF SHAFT
SHAPT STATION - | 7 LIMIT QUANTITY OF WATER ENTER-
 PLUG/SEAL ING REPOSITORY LEVEL FROM SHAFT
2.1.2.2 UNSATURATED TOPOPAH ’” DRAINAGE THROUGH BASE OF SHAFT
SPRING TUFF AT BASE ’
OF SHAPT

agéz
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PERFORMANCE MEASURES AND GOALS FOR

ES SEAL COMPONENTS

) Sandia
Laboratosies

SYSTEM ELEMENTS

EXPLORATORY SHAFT
SEAL

SURFACE COVER
COLLAR CORE
ANCHOR-TO-~BEDROCK
PLUG/SEAL

LOWER SHAFT FILL
SHAPT STATION

PLUG/SEAL

UNSATURATED T.S.
TUFF @ SHAFT BASE

STEP 3 STEP 4 STEP 5

PROCESS

WATER FLOW PAST
MULTIPLE BARRIERS:

DIVERT SURFACE WATER
INHIBIT FLOW TO
BEDROCK

LIMIT FLOW IN SHAPT
AT BEDROCK

LIMIT PLOW TO BASE
OF SHAFT

LIMIT WATER ENTERING
REPOSITORY LEVEL

DRAINAGE THROUGH BASE
OF SHAFT

PERFORMANCE MEASURE

QUANTITY OF H,0
PASSING COMPONENT

”

”

44

"

DRAINAGE CAPACITY

PERFORMANCE GOALS
AND CONFIDENCE
GOAL Cp

NO GOAL ESTAB. NA

NO GOAL ESTAB. NA

25,000 M3/YR MEDIUM

25,000 M3/YR LOW

25,000 M3/YR MEDIUM
150 M3/YR MEDIUM
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PARAMETERS, GOALS, AND INDICATIONS OF

| Sandia .
iiﬂi National
Lahoratories

CONFIDENCE FOR MEETING ES SEAL PERFORMANCE GOALS

PHORCT

WAL e

835300

STEP 2 STEP 4 STEP 6
PERFORMANCE
TEM ELEMENTS MEASURE - PARAMETERS RANGE CONFIDENCE
JRATORY SHAPT
RFACE COVER QUANTITY OF WATER TBD
A PASSING COMPONENT
LLAR CORE r “TBD o
CHOR-TO- PERMEABILITY OF SEAL <10-5 cM/SEC MEDIUM
DROCK PLUG/ " EXTENT AND PERMEABILITY Kepp<l02:Kgpap FOR HIGH
AL OF DAMAGE ZONE 1 RADIUS
TIVA CANYON PERMEABILITY  REF INFO BASE (CH 3) MEDIUM
B IN-SITU STRESS | >1 MPA 50%
WER SHAPT ’ FILL PERMEABILITY <10 CM/SEC MEDIUM
LL LINER PERMEABILITY ™D TBD
EXTENT AND PERMEABILITY Kppp<l102-Kgpap FOR MEDIUM
OF DAMAGE ZONE 1 RADIUS
IN-SITU STRESS >2 MPA LOW
AFT STATION ’e PLUG PERMEABILITY <10-4 cM/SEC MEDIUM
UG/SEAL T.S. PERMEABILITY REF INFQ BASE (CH 3) MEDIUM
\ EXTENT AND PERMEABILITY Kgpp<102-Kgam FOR MEDIUM
OF DAMAGE ZONE 1 RADIUS
IN-SITU STRESS 2 MPA<5<12 MPA LOW
TURATED T.S. DRAINAGE CAPACITY  T.S. PERMEABILITY Kgar>2x10-6CM/SEC LOW
' @ SHAFT BASE LINER PERMEABILITY WITHIN 2 ORDERS OF MAG. LOW
| SHAFT DESIGN PARAMETERS NA NA

(RADIUS, LINER
THICKNESS, ETC.)

/6T
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0BSERVATIONS ABOUT ISSUE 1.11 |

Sandia
National
Laboratories

ESTABLISHMENT OF DETAILED PROCESS AND MEANINGFUL PARAMETERS REQUIRED
BREAKDOWN OF SYSTEM ELEMENTS TO SEAL COMPONENT LEVEL

TOTAL WATER FLOW INTO REPOSITORY VIA SHAFTS AND RAMPS REPRESENTS
INTERFACE BETWEEN SEALING PROGRAM AND POSTCLOSURE PERFORMANCE ISSUE
1.16 THAT ADDRESSES RADIONUCLIDE RELEASES TO THE ACCESSIBLE ENVIRONMENT
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Attachment D

ISSUES HIERARCHY

Key Issue 1: Will the geologic repository at the site, including multiple
natural and engineered barriers, isolate the radioactive waste
from the accessible environment after closure in accordance with
the requirements set forth in 10 CFR Part 60 and 40 CFR Part 1917

Charecterization Issues

Issue 1.1: What are the present and expected characteristics of the
geohydrologic setting that must be known to determine
compatibility with containment and isolation?

Issue 1.2: What are the present and expected geochemicai characteristics
that must be known to determine compatibility with containment
and isolation?

Issue 1.3: What are the present and expected characteristics of the host
rock and surrounding units that must be known to determine
compatibility with containment and isolation?

Issue 1.4t What sre the future climatic conditions that must be known to
determine if radionuclide releases will be greater than those
allowed by regulations?

Issue 1.5: What are the future erosional processes and rates that must be
known to determine if releases are likely to be greater than
those allowed by regulations? -

Issue 1.6: What characteristics of rock dissolution within the geologic
setting must be known to determine if radionuclide releases are
1ike1y to be greater than those allowed by regulations?

Issue 1.7: What characteristics of future tectonic processes or events pust

be known to determine if radionuclide releases are 1ikely to be
greater than those gllowed by regulations?

Issue 1.8: What are the natural resources at or near the site that could
cause human interference activities that could lead to

radionuclide releases greater than those allowed by regulations?

D-1

12954



Design Issues

Issue 1.9:

Issue 1.10:

Issue 1.11:

Performance

Issue 1.12:
Issue 1,13
Issue 1,14:

Issue 1.15:

Issue 1,16:
Issue 1,17:

Issue 1,18:

Key Issue 2:

1295A

What are the characteristics and configuration of the waste
package that must be known to show that interactions with the
emplacement environment do not compromise the function of the
waste packages, the performance of the underground facility, or
the geologic setting?

What characteristics and configurations of the underground
facility contribute to containment and isolation?

What are the characteristics and configurations of seals for

shafts, drifts, and boreholes that will not compromise
containment and isolation?

Issues

What are the magnitudes and the extent of the effects of the
repository on site characteristics?

Will the waste package provide substantially complete containment
for at least 300-1000 years?

Will the engineered barrier system meet the performance objective
for radionuclide release rates?

Is the pre-waste-emplacement ground-water travel time at least
1000 years along the fastest path of likely radionuclide travel
from the disturbed zone to the accessible environment?

Will the projected range of radionuclide releases to the
accessible environment meet the system performance objective?

What are the effects of favorable and potentially adverse
conditions on repository performance?

Can the higher level findings that are required by 10 CFR
Part 960 for the postclosure technical guidelines be made?

Will projected radiological exposures of the general public and
repository workers, and releases of radioactive materials to
restricted and unrestricted areas during repository operation and
closure at the site meet applicable safety requirements set forth
in 10 CFR Part 20, 10 CFR Part 60, and 40 CFR Part 1912

D-2



Chearacterization lssues

Issue 2.1:

Issue 2.2:

Issue 2.3:
Issue 2.4:

Issue 2.5:

Issue 2.6:

What information on population density end distribution in the

vicinity of the site i&s necessary to determine compliance with
preclosure radiological safety requirements?

‘What information on the status of land ownership and surface and

subsurface rights to land and minersls in the vicinity of the

site is necessary to determine compliance with preclosure
radiological safety requirements?

What are the prevailing meteorological conditions that must be
known to determine compliance with preclosure radiological safety
requirements?

What are the characteristics of offsite instellations and ,
opereations that must be known to determine compliance with
preclosure radiological safety requirements?

Will the waste packages maintain containment during handling,
emplacement, snd retrieval?

What features and operating procedures of the geologic repository
ensure radiological protection of the environment, the public and
the workers? 4 : .

Performance lIssues

Issue 2.7:

Issue 2.8:

Key Issue 3:

1295A

Will the radiation exposures and levels in, and releases of
radioactive materials to, restricted and unrestticted areas be
less than the gllowadble limits?

Can the higher level findings that are required by 10 CFR Part
960 for the preclosure technical guidelines related to
radiological safety be made? - o

Can the repository and its support facilities be sited,

constructed, operated, closed, and decommissioned so that the
quality of the environment will be protected and

waste-transportation operations can bé conducted without causing‘
unacceptable risks to public health or safety?

"D-3




Characterization Issuas

Issue 3.1:
Issue 3.2:

Issue 3.3:

What are the present and projected environmental conditions
considered sufficient to assess environmental impacts?

What are the present and projected social and economic conditioms
considered sufficient.to assess social and economic impacts?

What are the present and projected transportation conditiomns
considered sufficient to assess transportation impacts?

Design Issues

Issue 3.4:

Issue 3.5:

Issue 3.6:

What are the characteristics of the site, proposed facilities,
and operating procedures and activities considered sufficient to
assess environmental impacts and risks to the public health and
safety?

What are the characteristics of the site, proposed facilities,
and operating procedures and activities considered sufficient to
assess social and economic impacts to the affected area?

What are the characteristics of the site, proposed facilities,
and operating procedures and activities considered sufficient to
assess transportation impacts to the affected area?

Performance Issues

Issue 3.7:

Issue 3.8:

Issue 3.9:

Issue 3,10:

Issue 3.11:

Key Issue 4

What are the projected environmental impacts and what mitigation
activities will be employed to avoid or reduce these impacts?

What ara the projected social and economic impacts and what
mitigation activities will be employed to avoid or reduce these
impacts?

What are the projected transportation-related impacts and what
mitigation activities will be employed to avoid or reduce these
impacts?

What are the projected significant environmental impacts and
risks to public health and safety that cannot be mitigated or
otherwise avoided?

Can the higher level findings that are required by 10 CFR
Part 960 for the preclosure technical guidelines related to
environmental quality and public health and safety be made?

Will repository construction, operation (including retrieval),
closure, and decommissioning be feasible at the site on the basis
of reasonably available technology and will the associated costs
be reasonable?



Chéracterization Issues

Issue 4.1:

Issue 4.2:

Issue 4,3

Issue 4.4:

What are the surface characteristics and conditions that must be

koown to determine if comstruction, operation, closure, &nd
decommissioning of the repository are feasible?

What are the characteristics of the host rock and surrounding
units that must be known to determine if construction, operation,

and closure of & repository are feasible?

What are the hydrologic characteristics and conditions that must

be known to determine if comstruction, operation, closure and
decommissioning of a repository are feasible?

What are the expected tectonic phenomena and igneous activity
that must be known to determine if repository construction,
operation, closure, and decommissioning are feasible?

Design Issues

Issue 4.5:
Issue 4.6:
Issue 4.7:

Issue 4.8:

Performance

Issue 4,9:

Issue 4.10:

12954

Can the waste packages be produced with reasonably available
technology?

Will the design and operating procedures of the repository ensure
non-radiological health and safety?

Can the repository be constructed, operated, closed, and
decommissioned with reasonably available technology?

Will the repository system be cost-effective? -

Issues

Will the design of the repository system preserve the option of
vaste retrieval?

Can the higher level findings that sre required by 10 CFR 960 for

the preclosure technical guidelines related to ease and cost of
eiting, construction, operation and closure be made?

D-5
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Revised outline for SCP Section 8.3



\ .

REVISED OUTLINE FOR SCP SECTION 8.3

Attachment E

§.3  PLANNED TESTS, ANALYSES, AKD STUDIES -

€.3.1 Site Prograr

K.3.1.)] Overview )

; 8.3.1:2 ’ Geohydrology (Post Closure) (Issve 1.1)

° 8.3.1.3 Geochemistry (Post Closure) (Issue 1.2)
8.3.1.&4 Rock Characteristics (Post Closure) {Issve 1.3)-
£.2.1.5 Climatic Conditions (Post Closure) (Issue 1.4)
£.3.1.6 Erosion (Post Closure) (Issue 1.5)
£.3.1.7 Dissolution (Post Closure) (lssue 1.6)
3.3.1.6 Tectonics (Post Closure) (Issue 1.7)
8.3.1.9 Human Interference (Post Closure) {Issue 1.8)
8.3.1.10 Surface Characteristics (Prec\dsvre) (Issue 4.1)
8.3.1.11 Rock Characteristics (Preclosure) (Issue 4.2)
8.3.1.12 Hydrology (Preciosure) (Issue 4.3)
8.3.1.13 Tectonfcs (Preclosure) (Issue 4.4)

B.3.2 Repository Program " : e
8.3.2.1 Overview
8.3.2.2 Host Rock Environment
8.3.2.3 Coupled Tests.
8.3.2.4 Design Tests and Activities
£.3.,2.5 Repository Modeling

8.3.2.5.1 Basic Approach to Modeling in the Repository Program

8.3.2.5.2 -Aspects of Repository Program Requiring Hodeling

8.3.2.5.3 Modeling Tools Currently Proposed for the Reposftory

8.3.2.6

- Program. . . o » T
Consfderatfons for Configuration of the Underground -

Faciifties (Post Closure) (Issve 1.10)



<ji\

e o o
e S 7.7

R.a.z.a
B.3.2.9
8.3.3 Sead)

3
Radiclogzice” Hea b ar? Safety (Preclosume’ [lssue 2.6V
Non-radiological Health and Safaty (Preclosure) (Issue &.6)

Technical Feasidbility (Preclosure) (Issue 4.7)

System Program

B.3.3.1
B.3.3.2
R.3.3.3
E.3.3.4
R.3.3.5
B.3.3.6

Overview
Seal System Environment

Seal System Components and Interaction Testing

~ Sea) System Desig~ Optimization

Seal System Mod2ling
Seal Characteristics and Configurations (Post Closure)
(Issue 1.11)

8.3.4 Waste Package Program

B.3.4.1

Overview

8.3.4.1.1 Waste Package Environment

8.3.4,1.2 Waste Package Components and Interaction Testing

8.3.4.1.3 Waste Package Design Development

8.3.4.1.4 VWaste Package Modeling

B.3.4.2

8.3.4.3
80305 .‘

Concerns for Waste Package Characteristics

(Post Closure) (Issue 1.9)

Containment of Radfonuclides (Preclosure) (Issue 2.5)
Reasonably Available Technology for Waste Package Development

(Preclosure) (Issue 4.5)

8.3.5 Performance Assessment Proqram Plan

8.3.5.1
8.3.5.2
8.3.5.3
8.3.5.4
8.3.5.5

Strategy for Preclosure Parformance Assessment

Predicted Radiation Exposures (Preclosure) (Issue 2.7)

Design for Waste Retrieval (Preclosure) (Issue 4.9)

Strategy for Postclosure Performance Assessment

Plans for Assessing Engineered Barrier Subsystem and Component

Performance (Post Closure) {Issues 1.12, 1.13, 1.14)



R.3.5.6
q.3'5.7

R.3.5.8

B.3.5.9

R.3.5.10

Plans for Assessing Seal System Performance

Plans fo~ Assessing the Contribution of Site Characteristics

to Site Subsystem Performance (Preclosure) (Issuve 1.15)

Plans for Assessing System Performance (Preclosure)
(1ssves 1.16, 1.17)

Plans for demonstrating compliance with EPA standards, NRC
prezlosure and postclosure performance ohiestives, 2a¢ DIE
siting guidelines (Issues 1.18, 2.8, £.10}

Substantially Completed Analyticel Techniques

8.3.5.10.1 Analytical Techniques
£.3.5.10.2 Datea Required
8.3.5.10.3 Plans for Verification and Validation

R.3.5.11

Analytical Techniques Requiring Sfignificant Development

8.3.5.11.1 Analytical Techniques
B8.3.5.11.2 Data Required
8.3.5.11.3 Plans for Verification and Validation

>




Attachment F to Enclosure 1

Correlation of key elements of waste package strategy to sections in the SCP



Attachment P

7.

Elenents of a Waste Package Post-Emplacement Related
Compliance Strategy SCP Section

Identification of Regulatory Requirements 7.2

a. Applicable Regulatory Definitions and Interpretations

(10 CFR €60.2)

b. Applicable Performance Objectives (10 CFR 60.113)

c. Required Release Rate Analyses (10 CFR 60.21)
Description of Emplacement Environment 7.1
Identification of Credible Scenarios 8.3

a. Baseline conditions for anticipated processes and

events
b. Conditions for unanticipated processes and events
analyses
c. Determination of credible anticipated/unanticipated
events to be included in design process

General Approach to Compliance Demonstration Strategy e.3

a. Substantially Complete Containment Period Strategy

b. Controlled Release in Postcontainment Period Strategy
Performance allocation to subsystemns. 8.3

a. Performance goals
b. Level of confidence

Comparative Evaluation of Alternatives (1ochso.21(C)(ii)(D))
Summary of Plan to Implement Strategy '
a. Issues that require resolution

b. Activities (to implement strategy and resolve issues)
c. Summary schedule

.3
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FOREWORD

The Nuclear Waste Policy Act of -1582 (NWPA) requires that site
‘characterization plans (SCPs) be submitted to the Nuclear Regulatory
Commission (NRC), affected States and Indian tribes, and the genaeral public
for ravisw and comment prior to the sinking of shafts at a candidatas
repository site. The SCP is also required by the NRC licensing procedurss for
the disposal of high-level waste contained in 10 CFR 60, "Disposal of
‘High-Level Radiocactive Wastas in Geologic Repositories.” The NRC has
additionally provided guidance to the DCE for the preparation of SCPs in the
form of Regulatory Guide 4.17 (R.G.4.17, "Standard Format and Content of Site
Characterization Plans for High-Level-Waste Geologic Repositories,” Proposed
Revision 1 dated Saptember 135841).

The Annotated Outline (AO) which follows provides the DOE's standard
format and guidance for the preparation of SCPs. It has baen developed
primarily for the use of the DCE and its contractors to aid in the preparation
of SCP3 to a common format. Although the AO differs to some extent with
R.G. 4.17, it is considered to be consistent to the maximum extent practicable
with the intent of the regulatory guide and the philcsophy containad therein.
There are some format diffarences betwsen the AO and R.G. 4.17; however, there
are vary few content diffarences. These format changes include such things as
combining discussicns for clarity and eass of referenca. moving discussions to
sections believed to be more appropriatae., and making format revisions, such as
in Chapters 4, 6, and 8. The format and contant changes are clearly indicated
in a correlation of tha AO with R.G. 4.17, which has baen prepared and is
included as Attachment A,

Chaptars 1 through 7 £orm Part A of tha SCP (Description-of-Site. Wasts
epesitory) and Chapter 8 forms Part B

(Site Charactarzzat;on Program) which is consistent with tha term;nology in
R.G. 4.17. Provisions for an unnumbared introduction, which is to contain
important background information, is also included.

* Description of Mined Geologic Disposal Systenm
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" INTRODUCTION TO ANNOTATED OUTLINE

—_— The Nuclear Waste Polacy Act of 1962 (NWPA) tequ;res the preparation of a
site characterization plan (SCP)' prior to the initiation of shaft .
construction at any candidate repository site (Sec. 113(b). The SCP is also
required by the Nuclear Regulatory Commigsion (NRC) licensing procedures for
the disposal of high-level wagte as contained in 10 CFR Part 60, "Disposal of
High-Level Radicactive Wastes in Geologic Repositories." As part of the
prelicensing procedures, the Department of Energy (DOE) is required to submit
an SCP to the NRC and the States for a particular geologic repository

~ operations area p:zor to sinking shafts. The basic purpose of the SCP is
lzmplt' to provide a mechanism for identifyxng and delimiting the specific
issues® at a proposed repository site’ and to identify the plans to obtain
data data for resolving those issues at an early time in order to avoid delays in
the licensing process. As s reflected in the logic sequence and organization of
thig Annotated Outline (AQ) of Site Characterization Plans for
High-lLevel-Haste Geologic Repositories, the SCP will accomplish the following
objectives: _

e ~‘Es;§blish'what is known about a site from site:exPIOtation activities
completed to date

e Describe the issues that the DOE has xdentzf:ed at a site in light of
the results of ;nvest:gat;ons to date

‘07 ‘Descrzbe the detailed plans to obtazn data to be used to resclve the
igsuegs identified. o :

‘As defined in 10 CFR Part 60, site characterization means the program
of exploration and research, both in the laboratory and in the field, .
undertaken to establish the geologic conditions and the ranges of those
parameters of & particular gite relevant to the procedures under Part 60.
Site characterization includes borings, surface excavations, excgvation of
exploratory shafts, limited subsurface lateral excavations and borings and
in-gite testing at depth needed to determine the suitability of the gite for 2
geclogic repository. It does not include preliminary borings and geophysical
testing needed to decide uhether site characterizatxon will be undertaken

*Issues are defined as questxons that must be answered or :esoived to
complete licensing assessments of a site and design suitability in terms of
10 CFR 60 and 10 CFR 960. The recle of issues in the Site Characterization
Program are described in Chapter 8 of the AO.

’Site and other terms appearing in this Introductzon_gggg_;he mean;ngs

- set forth in § 60.2 of 10 CFR Part sqgés amplified by those definitions in
"RT Generic Requirements for a Mined G=ologic Disposal System (OGR/B-2) which
differentiate between pre- and post closure requzrements. -

e ce———————

xi
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Cbjective of Site Charactarization S —_—

Site characterization will include exploration and research, both in the
laboratory and in the field, to establish tha geologic conditions at a site
and the ranges of parameters that characterize the site. The objective of
site characterization is to collect pertinent geological and other site
characteristic information that will be needed for site selection and
ultimately for a license application (i.e., sufficient information about a
site to support a finding, prior to construction., of reasonable assurancs that
there is no unreasonable risk to public health and safety). '

Objectives of Site Characterization Plan

The purpess of the SCP is to provide a document in which the DOE:
@nd engineeresd barriers,

e Describes the site, design of a repositoryYappropriate to tha site,
waste packagaes., emplacement environment. and parformance analysis in
sufficient detail so that the planned site characterization program
may ba undarstocd.

o Identifies the uncertainties and limitations on site- and
design-related information developed during site screening, including
issues that need further investigation or for which additional
assurancs is naeadad.

® Describes thae detailed programs for additicnal work, including
performance confirmation, to (1) resolve ocutstanding issues, (2)
reduce uncertainties in the data, and (3) make site suitability
findings relativa to DOE siting guidelines, 10 CFR 960.

The SCP will provide a vshicle for early NRC, State, Indian tribal, and
public input on the DOE's data-gathering and davelopment work 30 as to avoid
postponing issues to the point whare modifications would involve major delays
or disruptions in tha program. Early review of the DOE's site
charactarization plans a3 presented in the SCP will provida an opportunity for
the NRC to avaluate whether the DOE's proposad progranm is likely to generata
data suitabla to support a license application.

Following commencement of shaft sinking, the DOE will report to the NRC
Director of the Office of Nuclear Material Safaty and Safeguards (NMSS) at
laast semiannually on the results of site charactarization studies, including
any new information that might affect the design assumptions concerning waste
forn and pachaging and the planned repository itself. Such semiannual
veporting will also include the identification of naw issues, plans for
additional studies to resolve these issues, the elimination of planned studies
no longer necessary, and the identification of decision points reached and
modifications to schedules, whare appropriate.

xii
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Purpose, Agplxcabxlzty. and Use of this Annotated Outline {AD)

The purpose of thxs AO is to indicate the types of information that the
DOE .intends to include in the SCP in accordance with 10 CFR Part 60 and to
establish a uniform format for presenting the information. Use of this format
will help ensure the completeness of the information provided, will assist the
NRC staff and others in locating the znformatzon. and will aid in shortenzng
the time needed for the review process.

Any information collection requirements mentioned in this AD are exempt
- from the Paperwork Reduction Act (44 U.S.C. 3518(:)(1)). as stated in NRC Reg.
Guide 4.17. - _

The AO is divided into an introductory chapter and two parts:

1.

nd engineered
barriers

2.

Part A provides guidance on the types of information needed to
describe the site and the design (including the waste package and its
emplacement environment) of a repogitory,appropriate to the site.
There is no threshold amount of data to be accumulated during the
preliminary site explotatxon activities required prior to the
submittal of an SCP. Rather, Part A provides guidance on how to
submxt information that is currently avaalable.

Part-B prov:des ‘guidance on the presentation of the site
characterization program, on the identification of information needs
and unresolved issues, and on ‘the plens to resolve these ;ssues

. dur;ng gite character;zat;on.

The DOE will prepare Part B w;th the expectatzon that the NRC wxll look
for answers to the following questions:

Have the important information needs and unresolved issues been
1dentz£xed7

Does the SCP spec:fzcally address these information needs and present
program plans to obtain the needed anformataon’

'Are the methods of testing and analysis proposed for the planned site
'.character;zatxon program appropriate? :

;Have alternatxve methods of testing and analysis been ;dent;fzed and

evaluated, and has an adequate basis been provxded for the: selectxon
of the methods to be used?

Will the data to be collected and the reliebxliiy'of the collection
methods and analysigs be of adequate qualxty to eupport gite selectxon
and a future lzcense application?

‘Have the testxng plans been ba:ed on the performance reguirements for

MGDS _;_;_______~E§3g:egositoey—sys:om components. and are the tests adegquate to
- enable evaluation of whether or not the.negoee%ocg;oyseem oomponents

will perform as required?

®iia
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It is expected that the SCP will be principally evaluated by the NRC

according to the complateness of Part B, its most critical part.
engineered barriers

In developing Part B of the SCP, the DOE will/focus attention on those —
aspects of siting, development of wasto—pachagings and the design of c»
repository appropriate to the site that may require the most effort in the
site characterization program. While the SCP must be complate in developing
the issuss of site characterization, it is important -— particularly in
initial planning phasss — that thoss issuss corisidered critical or most
important to site selection and licensing be identified and given highast
priority in the SCPs.

The DOE intends that Part B will contain information about the planned
tests at a level of detail sufficient to enable determination of whether
adequate information for site selection and licensing will be produced. This
information will include definitive descriptions of the parameters to be
controlled and measured in planned tests, or analyses that show how the tasts
adequataely bound the range of potential limiting conditions that are important
to parformance of the aspect of the repository being investigated. Tha word
ndafinitive" is intended to: (1) connote explicit descriptions of test
procedures, suitables for prelicensing consultation baetween DOE and NRC: and
(2) recognize the maturation processes of a phased approach to testing which
reflects and responds to the results of ongoing system performance assessments.

The DOE recognizes that the quality of data is virtually datermined by
the spacific data-gathering methods and procedures that are used. In addition
to questioning the relevancy and completeness of data supplied in the license
application, the licensing process must explicitly address the question of '
whether or not tha data are of adequate quality so that licensing
determinations can ba made with reasonable confidence. It is important,
therefore, that specific methods to be used in data gathering and in the site
characterization program bs the subject of the prelicensing consultation
between the DOE and the NRC.

The DOE program of site characterization will be a phased process. The
depth of information provided may be determined considaring the need for
£flexibility to account for the exploratory, developing nature of the
investigations. Plans included in the SCP may be better definad and more
detailed for early phases of site characterization (e.g.., testing in the
exploratory shaft) and less detailed for later phases (e.g.., testing in an
underground facility with two shafts). However, for testing currently baing
conducted or planned as the first stage of future investigations, definitive
plans must be documented. As the DOE complates plans for later phases of site
characterization., additional information will be provided to the NRC via
semi-annual reporting or refarenced in such reporting and provided through
other mechanisms provided for under the Procedural Agreement between the NRC
and ths DOE entitled "Identifying Guiding Principles for Interface During Site
Investigation and Site Charactsrization.”

In any event, all site characterization plans for gathering the necessary
information to conduct evaluations of site suitadility and design
acceptability that will accompany the license application, as well as the 10
CFR 960 site selection, will be addressed fully in the SCP for each sita.

xiv
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fdentification of Agents and Contractors

The DOE project management organization will be identified, and the DOE
technical projects and tasks will be describad. ‘Prime agents or contractors

* for site investigations, desiggﬂ,uasto«éara—ead=packa9*ag—rnsaa:ch and

“davelopaent, and performance analysis will also be identified. The divisien
of responsibility and lines of compunication azmong these various parties will

be dalinsated.

'§gpplumcnta1 Information

Detailed supplemental information not explicitly identified in this AO’

oay b. provided in appendxcos to the SCP. Examples ;nclude thc £ollow;nq.

L fochnical information in support of dcsign featutcs

* Roports £urnishcd by consultants -

e Summarxe: of how approprxatc HRC regulat;cns and guides were addressed
¢ Portfolios of maps. '

- In cases where only representative data (e.g., selected geophysical data
froa selected borehole logs) are submitted, the original raw data will be
accessible either at the site or other appropriate locations and will be
readily available to the WNRC. Representative data will be of sufficient
quality and quantity to permit an understand;ng of the nature and extent of .
the data actually avazlahlo. c

Style and gggpgsitxon

The AO has been prepared to minimize duplication of information. Similar
or identical information may be requested in various sections of the AO
because it is appropriate to more than one portion of the SCP. In such cases,
the information will be presented in the principal section and referenced

appropriately in'the‘othnt applicabla sections. .

The SCP will be prepared accordan te a DOE style guxde in the following
manner:

. Informaticn will be presented clearly and'concisely‘

"e Claims of adequacy of designs or design methods will be supported
vzth technical bases , . ,

e Units of noanurenont (both fundamontal and derived) be given in the
International System of Units (SI). If common industrial usage is in
other units and the use of SI would be confusang. give the
measurement in accepted units with SI units in parentheses

¢ The SCP will be completely consistent with the numbering system and
' headings of the AD- -

LV
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INTRODUCTICN

This introduction will provide an overall description of the background,
purpose, and organization of the Site Characterization Plan (SCP). The plan
consists of two parts. Part A, Chapters 1 through 7, will establish what is
known about the candidate area, site, and design. Part B, Chapter 8, will
prasent the site characterization plans and activities which describe the
additional exploration and ressarch needed for characterization and to address
ths ‘issues.

O&ervicw

This section will provide background to the purposé of the SCP by
summarizing the process by which geologic repesitoriss will be davelcpaed by
the Department and by relating the SCP to that process. The key slements of
the Nuclear Waste Policy Act (NWPA) and 10 CFR 50 that set forth the process
will be summarized. The role of the siting guidealines in the process will be
dascribed. The Environmental Assessment for the site will be referenced, and
its relationship to tha SCP will be discussed. This section will also
describe the purpose of the SCP.

It will be pointed out that the Department will conduct site
charactarization activities in a manner that minimizes any significant adverse
environmental impacts pursuant to Section 113(a) of tha NWPA.

Mined geologic disposal system

The general basis for planning for a sapoBitersy will be described.
Refaorence will be made to (1) the Mission Plan and its overall bases for the
program, (2) the siting guidelines and their role in the site characterization
. process, (3) the Generic Requirements for Minad Geologic Disposal System, and
(4) applicabla regulations.

The emphasis on spant fuel as a waste form and ths inclusion of
solidified high-lavel wasta will be discussed as it may ralatas to site
characterization.

Tha strategy for inclusion of dafensa wasta and transuranic wasts will be
acknowledged, but it will necassarily be covered in future reporting.
Similarly, the disposal of spent fuel hardware from disassembly of the fuels
will be discussad in futurs reporting because it has little impact on the
plans for sita charactarization or :eggsi%afy design.

History of Site Investigations

This section will describs geographic setting and location of ths site.
The “"candidate area”, the "site", and any other terms relating to location
that are used in the SCP will be defined. This section will also sumarize
and reference, as appropriate, the history of (basis for) site investigations
which ware conducted prior to passage of the Nuclear Waste Policy Act (NWPA).

The Nuclear Wagste Policy Act

This section will briefly discuss the brocad programmatic requirements of
the NWPA as they apply to the SCP.
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" Purpose of the Act

This section will briefly summarize the purpose of the NWFA,

Siting Guidelines : o

This section will briefly discuss the following items:

The requirements of the NWPA for preparation of siting guidelines

| The defiﬁition of the NWPA for "site characterization”

The distinction the NWPA draws (Section 112) between those guidelines
requiring gite characterization as & prerequisite for application,
and those guidelines not requiring site characterization

The findings required by the guidelines.

The purpose of this discusgion is to present the basis for the discussion
below of the requirements for the SCP to provide plans to obtain information
for supporting higher leyel findings.

Environmental Assessments

This section will briefly discuss the requirements of the NWFA for
preparation of the Environmental Assessments.

Site Characterization Plan

This section will discuss the following topics:

The NWPA requirementg for preparation of the SCP
10 CFR 60 requirements for preparation of the SCP

NRC guidance for the format and content of the SCP contained in
Regulatory Guide 4.17

The purpose and objectives of the SCP

The fact that the SCP is to present the plan for conducting site
characterization activities required to identify the geologic
conditions of the candidate gite and to prepare the basis for

developing conceptual ;e%ggééecy.designs

The fact that the SCP will provide plans for conducting activities to
collect information that support 1) preparation of the license
application, and 2) making higher level findings required by the
giting guidelines for those guidelines requiring gite '
characterization.
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" Chapter 1 ~ GEOLOGY

This chapter will provide 8 description of the geclogy of the candidate

" area and site.. This information is needed to understand the relationship

between the dasggn of _a-repesitery appropriate to the specific site s7d the

rationale for the proposed site characterization program. 7This chapter will
also describe field and laboratory activities conducted in support of geologic
studies as well as geclogic data acquired from the literature. Sources of
qoologic information will be referenced at the end o£ this chapter.

1 4] INTRODUCTION

This section will introduce the site qeclogy to ;ndxcate the role in the
site characterization program of the material covered in the chapter. This
section will cover in a brief introductory fashion:

¢ Summary remarks about how the presently available ;nformat;on has
. been obtained and plans for obtaining additional xnformat;on.

¢ Summary remarks about how the information will be used.
L ‘stcussxons about the quality of present data and the sophigtication
of models which will use the data. v
1.1 GECMORPHOLOGY

The physiography., geomorphic units, and géomorphic prbcesses for the
candidate area and site will be described.

1.1.1 Physiograpﬁy

The physiographic provinces in which the candidate area and site are
located will be described, including areal relationships to surrounding
provinces, distinguishing characteristics, and major active processes
modifying the present-day topography of the provinces, This information will
be provided by means of topographic maps of the candidate area and site, using
appropriste scales and contour intervals to support other studies associated
with this site. When available, representative ground-level photographs.
vertical and obl;que aerzal photographs. and satellite imagery will be:

“included.

t
1.1.2 Geomorphic Units

This section will describe the common land forms in the candidate area
and the landforms at the site. FEach geomorphic unit will be described giving

" its name, areal extent, distinguishing characteristics, and other pertinent
~ information defined by factors such as relief and landform morpholoqy A11

units will be shown on & topograph;c map.
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In this chapter, the mechanical, thermal, and thermomechanical properties
of the rock units and the expected mechanical boundary conditions that are the
—_basis for the design of the,geeregic—repositesry will be presented. Each
dzscussxon will include a briaf summary of generic information from similar
rock units and pro;ects and site~specific information,* if availablas. The
information will be in sufficient detail to (1) permit an understanding of the
geomechanical basis of the proposed design of a repository appropt;ate to the
site (Chaptar 6) and (2) support the discussion of design issues in Part B.
The discussions will include values or ranges of values for the design
parametars used in the design and will provxde the rat;onale for selecting
these preliminary values.

2.0 INTRODUCTION

This section will introduce the site Geoengineering to indicate the role
in the site characterization program of the material covered in the chapter.
This section will include in a br:ef introductory fashion:

¢ Summary remarks about how the presently available information has
been obtained and plans for obtaining additional information

e Summary remarks about how the information will be used

¢ Discussions about conceptual models that are based upon or are
supported by the information contained in the chapter

¢ Discussions about the quality of present data and the sophistication
of models which will use the data. _

2.1 MECHANICAL PROPERTIES OF ROCK UNITS - INTACT ROCK

i The scope of the section, background, equipment and proceduras,
limitations and uncertainties in data, and definitions (where needed) will be
stated.

2.1.1 Mechanical Propertias of Other Rocks

Mechanical properties of rocks from locations other than the site will be
presented, as appropriate.

aSite-specific information means information gained from tests done in,
or samples taken from, limited borings, surface outcrops, near-surface test
facilities, pre-existing tunnels or mines, etc., near the site proposed for
characterization. It does not imply that a shaft has bsen sunk.
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2.1.2 Mechanical Properties of Rocks at the Site

Thig section will present the mechanical propeftxes as determined by

" laboratory tests on samples of the potential host rock &nd of other rock units
~ioportant for the design oi,p—co?eaf%efy-appraprzate to the gite. Date on

alastic inelastic behavior, compressive and tensile strength, and the
effects of heating and fluid pressure are presented. Geologic borehole logs.
geologic cross sections, or photographs accunulated during preliminary site
exploration activities will be provided, as appropriate. to show where the
tests were conducted or samples taken. Anisotropic properties will be
addressed or isotropic approximations justified.

2. Z MECHANICAL PROPERTIES OF ROCK UNITS - DISCONTINUITIES -

" The scope of the section. background. equipment and procedures,
limitations and uncertaintxes in data, and definitions (where needed) will be
stated. ,

2.2.1 Hechﬁnical Properties of Discontinuities in Other Rocks

Mechanical properties of discontinuities in rocks from locations other
than the site will be presented, as appropriate.

2.2.2 Mbchanical Properties of Discontinuities in Rocks at the Site

The mechanical properties and physical characteristics of discontinuities
(fractureg, joints, bedding planes, inclusions, voids) present in the rock
units will be described. Site-gpecific data as well as available generic data
from gimilar rock units and environments will be provided. The discussion
will include the coefficient of frictiom, -the compresgibility of fractures and

~ £illing materials, and the effect of heating and changes of pore pressure on

the mechanical properties of the joints, fractures, bedding planes. and other
discontinuities.,

2.3 MECHANICAL PROPERTIES OF ROCK UNITS - LARGE SCALE

‘The scope of the séction, background, equipment and procedures,
limitations and uncertainties in data, and definitions (where needed).

2.3.1 Mechanical Properties of Other Rocks L

Strength, deférﬁibility; and creep data (where appropriate) for rocks
from locations'othet than the site will be presented., as appropriate.

2.3.2 Mechanical Propertieg of the Rocks at the Site

The results of any large-scale laboratory and field tests, such as plate-
bearing test, block test, chamber test, flat jack test, Goodman jack test, or

~ convergence test will be presented. Large-gscale here means tests of

sufficient size to take into account the discontinuities, such as fractures,
joints, and inhomogeneities of the media. Non-standard tests will be
discussed in detail including procedures, equipment, instrumentation, data
reduction, and uncertainties.

-16-
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2.6 EXISTING STRESS REGIME

The scope of the section, background, equipment and procedurss,
limitatioas- and uncertainties in data, and definitions (where needed) will be
prasented.

2.6.1 Stress Regima'in Region of the Site

Information will be presented from direct measurement and other
observations concerning the regional stress field. )

2.8.2 Stress Reqime at the Site

Tha stress field data specific to the sita and the assumptions used to
infer stress from fisld observations will be provided. The expectad direction
and magnitude of the principal stresses as a functicn of depth will be
discussed. The data prasented hers will be referenced in Sectiocn 1.3 and will
provide the basis for discussions relating stress field to tectonics contained
therein.

2.7 SPECIAL GEOENGINEERING PROPERTIES

This section will describa any special thermal, machanical,
tharmomechanical coupled proparties, or othar propertiaes of the rock units

that were considered in developing the design of-a—regeséeery,gggggggig&g.ln.,@ﬁxDKIX
the site (e.g9., brine migration, thermal decrepitation, thermal dewatering).
Available site-specific data as well as generic data from similar rock units
will be provided.
2.8 EXCAVATION CHARACTERISTICS OF ROCK MASS

The scopa of the section and background information will be provided.

2.9.1 Excavation Characteristics of Similar Rocks

Excavations under rock conditions similar to the rock conditions at the
site will be discussed, including various techniques such as controlled
blasting and mechanical excavation. The discussion will address the
monitoring and analysis of the excavations.

2.8.2 Excavation Characteristics of Rock at the Site

Excavations in rock at or naar the sits will be discussed, including
excavation methods and procadures, monitoring techniquas, and analysis.

2.3.3 Changen in Geoangineering Propertiss Dus to Excavation

The potential changes in gecenginearing properties that might be produced
by the various excavation techniques will be evaluated. Appropriate methods
for avoiding or mitigating such damages will be discussed. Tha impact of
thess considerations on :ageeéﬁgsy design will be summarized.

MGD:

~18-



SHEET 19 OF 48

4.2 GEOCHEMICAL EFFECTS OF WASTE EMPLACEMENT

This section will discuss the geochemical effects of waste emplacement on
 the host rock. Discussions of the interactions within the engineered barriers
systex will be presented in Chapte thaskfiii—and-2eale) and Chapter 7
(vaste package). (reposxtory engineered barriers and shaft
‘ and borehole seals)
€.2.1 Antic;pated rhennal Conditions Reeultxng from Waste Emplacement

This section discusses the expected therual conditions resulting from
waste emplacement and how these conditions will vary with time.

4.2.2 Hydrothermal Alteration Due to the Thermal Pulse

. This section will discuss the waste-induced hydrothermal alteration of
ginerals in the host rock and surrecunding units,

4.2.3; Changeg in Water Chemistry Due to the Thermal Pulse

Thies section will discuss the thermal ;nflueﬁce of the'reposztoty on the
chemical composition of weters in the host rock and surrounding units along
possible flow paths. : :

4.2.4 Effects of the Thermal Pulse on Radienbclide Migration

This section will discuss the effects of the thermal pulse on the
mineralogy and water composition in the host rock. This discussion will focus
on how these changes affect radionuclide migration. '

4.3 NATURAL ANALOGS AND RELATED FIELD TESTS

Thig section will describe studies being performed to obtain data
relative to radionuclide transport, hydrothermal alteration, and engineered
barrier performance. Studies may include both natural analogs and relevant
field tests. The significance of these studies to performance assessment
podel evaluation will be discussed.

4.3.1 Natural Analogs

This section will zdent;fy and describe hetﬁrelly occurr;nﬁ processes
analogous to those expected in the natural and engineered barrxer systems.

4.3.2 Related Pxeld Tests

This section will descr;be field tests to provide information relevant to
tadionuclide mxgretzon in the host rock and surrounding units.

4. 4 GEOCHEHICAL STABILITY

This gection wxll identify the human and natural factors that could
potentially affect the geochemical stability of the host rock and surrounding
units., For both gituations, the importance of potential effects will be
evaluated.
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Chapter 6§ - CONCEPTUAL DESIGN OF A REFGSITORY—

MINED GEOLOGIC DISPOSAL SYSTEM'

§.0 INTRODUCTION R

| .m;'ji ii:i: disposal system JMGDS),
The cbjective of this section will be to stats the/purpose of Chapter §
and to provide an overviaw of the current 3 oncepts as they relate

to the Site Characterization Program. Chapter § will provide the requirements
and referance the media-specific design data base, describe the current design
concepts, and discuss design information needs. The discussion of design
information needs will address the topics listed in Chapter 6§ of Reg. Guide
4.17.

The introduction will specify that design information will provida:

e The basis for the dasign

o Information detailed enough to permit an svaluation of whethar the
kinds and amounts of tests and analyses to be performed during site
characterizatxon will be adequate

e Sufficient segeoito:y design information that an assessment can be
made on whethar the suitability of the gsite will be compromised by
the facilities that will be constructed for site characterization.

The introduction{will reference other chapters of the SCP which provida:

e Discussions of site charactarization activities that utilizas the
information contained in the chapter

® Discussion of performanca assessment models that aré basad upon or
- supported by the information contained in the chapter

e Discussion about tha accuracy and uncertainties of present
performance assaessment design data.

6.1 DESIGN BASIS

MCDS,
5.1.1 Repozitory Design Requirements

MEDS.

This section will present tha technzcal requiremants and assrmptzons )
established as a basis and rationala for!§3§és4%o:y—deszgn. Site constraints
that affect the design or the approach to tha design will be discussed.
Project Functional Design Criteria will be summarized and will include site
functional requirements and criteria from laws or regulations, natural
phencoena, safety or waste isolation considerations, and other dasign criteria
imposed by repository operations. The design basis imposed by safety
considerations will require the preliminary identification and classification
of buildings, structures, excavationa, systems, and components important to
safety or waste isolation.

-38-
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\gm

- A sumzmary of the geological and geotechnicsl data used for. Tee

‘design will be presented in this section. The objectives will be to develop a

data base of site characteristics and data important to the design of the MGDS</TISZ
DELETE —7 > The source of the data will bs discussed (i.e., whether the data is

derived from in-gitu tests. references, etc.). Appropriate sections of

Chapters 1-5 will be referenced as needed. A description of the sgite

characteristics needed to perform the design analysis will be provided.

6.1.2 Referénceibesién'ﬁata Basé

Specific consideration will be given to rock strength, rock
discontinuities, in-situ stress, thermal properties, the hydreologic regime,
stratigraphy, and geismic motion. Uncertainties in these site characteristics
will be quantified to the extent possible. A reasonable expected range for
each characteristic will be established, either through quantitative snalysis
or using engineering judgment, as appropriate. Discussions of the methods
used to establish these ranges will be included. o

6.1.2 Analytical Tools for Geotechnical Design

This section will present the analyticalltools used in eétablishihg'and
analyzing the geotechnical design.

The description of the computer codes being used will include author,
ownership, and code name; & description of analysis that the code performs:
and design areas for which the code is used. References will be made to
Chapter 8, discussions of performance assessment. as required.

6.1.¢% Structures. Systems, and Components quortant to Safety

NGDS This section will 1dentx£y which structures, systems. and components of
“——__the, repository that have been preliminarily determined to be important to
gafety and will provide the basis for such determinations. Plans for
performing failure modes and effects analyses that lead to more complete
identification of structures. systems. and components ;mportant to safety will
be refe:enced. :

6.1, 5 rriers Important to Waste Isolatxcn

shaft ‘ engineered 5
This section will provide g)descriptxon of the repositery barriers, such
Jsitory )2s tunnel-beckfill and repository and borehole seals, necessary. to meet the
_ineered} vaste containment and isolation requirements of 10 CFR 60. Numerical values
Darriers for the performance requirements of the engineered barrier gsystem components
and the rationale for their selection will be provided to the extent available.

: REPOSITORY AND ENGINEERED BARRILRS

6.2 cunnzsr‘ééresiteay DESIGN DESCRIPTION -
- ‘ : xzepogi;oryfand englneered barriers

o Thza section will describe the current répository design concepts.
Design information will reflect current design concepts being considered for
the site. The design description will reference design documents or portions
of the documents that are consistent with the reference concepts. Design
concepts known to be outdated will not be presented for the sake of including
greater detail in the SCP. '
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The description of design concepts will focus on design features that are
influenced by site characteristics. Dstails of the design will be included in
the SCP, where they are important to planning site-characterization. It will
be noted that design development and the site testing program are interactiwve,
and that design detail will progress during the site characterizaticn program.

Major alternative design concépts currently being considered in the
design process will be described. along with a discussion of how the
alternatives allow for pa:ametrac unco:taanty and subsystenm cooponent
tradeoffs.

Where uncertainties in site or othar SCP-raslated design parameters are

‘currently identified, plans for bounding design parameters and for performing

preliminary sensitivity analysaes will be discussed or referanced as
appropriate. These plans will indicate how Paraln:ric changes on system or
cooponent parformance will be assassed.

§.2.1 Backgtound

1 X
This section will summarize the background and history of éi§a§§§ia+
design for the site and will explain how the design has evolved to its current
status.

§.2.2 Overall Facility Degsign

MCDS

The information provided on :apo‘l:c:y design in this section will
include a description of the design concept along with the general arrangement
drawings of the repository as a whole. The description and drawings will show '
how tha surface,—subsurfacesand shafts and/or ramps are integrated with the

T site. The genaral arrangements shall include the location of site

characterization borsholes and the Exploratory Shaft Facility (ESF).

« 6.2.3 Repository Operations

‘(,,» mining .
. This section will describe the current ‘surfsce—and-subsurface waste
transport, emplacement, and retrisval concepts. Tha current emplacement and
retriesval descriptions will account for "normal” and "anticipated” failure
conditions. The rasults will be provided or the plans will be referenced for
performing accident analyses. In addition to the operational accident
analysis, other problems will be included which could pravent the emplacement
holes or waste canister, from functioning as antacapated (e.g., emplacement
hole failure,  eanistes fazlure. stuc

container package ccntalner

6.2.4 Design of Surface Facilities

This section will descride and provide drawings of the most racent
concepts for surfaca facility layout. These drawings will illustrate thes
major surface facility arrangements, including ahafts/ramps, buildings,
structures, major utility corridors, material, and extensive storage area(s).
This gection will also provide current drawing(s) of the existing surfaca
features and terrain, and a general layout of structures and facilities within
the site arsa(s) such as buildings, wells, roads, drainages, utilities, etc.
Sources of water for construction and cperation will also be identified.

-40-~
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This section will discuss the properties of surface materials and
foundation goil or rock considered in the design of structural foundations for
the adbove surface facilities. Expected or known s0il and rock condit.arns, and
the depth to and quality of foundation s0il or rock will be described. Any
lmown or inferred foundation problems vill be discussed.

6. 2.4.2 Plood ‘Protection
!his section vill describe the consequences of all types of flooding that

could occur at the candidate area and site, and the methods by which the
surface and underground facilities will be protected from surface £loodxng

© 6.2.5 Shaft and Ramp Desigm o - . .

This section will desctibe the functions of the shaftslremps and will
provide or reference drawings which show the location and general arrangement

" of shafte and ramps. Alternative design, construction, and lining concepts

under considetation will be described in this section.

6.2.6 Subsurface Desigg o - .

This section wi11 describe the generel Ieyout and design of underqround
openings. Drawings will be provided or referenced to show the relationship of
shafts, ramps, drifts, ES facilities, and known or inferred geologic
discontinuities. Sketches or drawings will be provided with a narrative-
description of all underground excavations, including their functions and
general arrangement, - ‘

6.2 6.1 Excavation -aeve4opment—-end—Gcoand—Soppoft
<&nd Rock Handling

Excavation, shaft sinking, and muck removal methods currently being
considered will be described. The ground support design and shaft lxning
design with installation methods will also be described.- ’

6.2.6.2 Gtound-vater Control

Proposed methods for controlling ground-water inflow that may be
"encountered during construction and operation will be described. Methods for
dealing with high pressure water sources, if encountered, will be discussed.
In addition, the pumping system concept which will handle water inflow from
the subsurface to the surface will be described

6.2.6.3 Ventilation

Air flow logic diagrans, with estimated air ‘quantities and velocities for
the developmant and emplacement ventilation systems. will be described

' 6.2.7 Backfill-of Underground-Spening
Repository Engineered Barriers rep051to:y enginegzed barriers -
Describe the need £or'baeké4I4—a£a;decomn435ioniag_ssals in the
cepos+%o:ngg§ign. If backfill or seals are required, preliminary materials,

“waste disposal postﬁiosuréﬁ

-41-
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specifications, the functions, handling, and emplacement concepts will be
provided. '

5.2.8 Shaft and Borehols Seals 3 S
6.2.8.1 Shaft Seal Charaétaristics '

A conceptual description of shaft seals will identify components (e.g..
backfill, seals, cutoffs. rock treatment) for shaft seals for each of the
repository shafts that will be sealed and will indicate their teatative
locations. .

For each component of the shaft seals, this section will describe kay
featuras. types of seal materials, seal materials properties (mechanical,
chemical, hydrologic), backfill material properties, and properties of the
rock and ground water surrounding ths shafts that are relevant to shaft seal
design, if such informatiocn is available.

Shaft seal design will be addressed in reference to shaft sinking method.
shaft lining, and any treatment of the rock for stability and ground-water
. control necessary for repository construction and operation. The
uncertainties (quantitatively, where possible) in the site characteristics
affecting design (in particular, those of the rock immediately surrounding the
shafts) and in the material properties for sealing matarials will be
identified.

§.2.8.2 Shaft Seal Emplacement

The construction method and the general construction sequence will be
described for each component of the shaft seals proposed.

6.2.8.3 Borehole Seal Characteristics

The approximate number and location of the borsholes that require sealing
will ba listed. Any boreholes drilled by others prior to site
characterization will be identified.

Borehole seal design will be addressed with consideration of borehole
casings and other materials placed in the borehole, and any damage of the rock
surrounding the borehola during drilling and subsequent use of the borehole

~{e.g., hydrofracturing). The expected range of parameters and associated

uncertainties (quantitatively. where possible) in the site characteristics
affecting borehole seal design and in the material properties for sealing
materials will ba identified.

For each of the various types of borehole seals that are important to
MGDS sEepositery performance, this section will describe key features, types of seal
materials, seal material properties, and properties of the rock and ground
water surrounding the boreholes that are relevant to borehole seal design. 1If
such information is not yat available, plans will be referenced for its

development.

-42-
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6.2.8.4 Borehole Seal Emplaoement

This section will describe the methods £or borehole seal placement,
including the sequence of sealing each borehole type and the timing of sealing
relative to repository coastruction, operation, and closure.

- 6. 3 ASSESSHENT OF DESIGN INPORHATION NEEDS
€.3.1 Introduction

This section will explain the relstionship bestween the repository design
described in Section 6.2 of this outline and the elements listed in Chapter €
of Regulatory Guide 4.17 (Proposed Revision 1, September 1584). The design
regulations will identify the design information required for licensing and,
consequently, the data requirements on the site characterization program. The
. 'data requirements will be evaluated including the sensitivity of data accuracy
and the effect of uncertainty on the design. These data requirements’
supported by the evaluation of the sensitivity and uncertexnty will partially
determine the xn—sxtu testing plans.

6.3.2 Design of Underground Openings

This section will reference the general layout and design of proposed
subgsurface openings, and will show their relationship to proposed plans for
in-gitu testing at depth and to known or inferred geologic and hydrologic
conditions of the site. Proposed locations of shafts will be related to the
proposed plan for in-gitu testing at depth and to known or inferred subsurface
conditions. Shaft stability based on inferred subsurface rock stresses and ‘
ground-water conditions and their relationship to the proposed test shaft(s)
will be discussed. Test considerations for ground-water conditions, thermal
output, the natural and thermally induced stress regime, rock creep where
‘applicable, and the need for ventilation will be included in the discussion.
Factors such as space requirements for emplacesent of the waste, layout
requirements for separation and control of excavation, and waste emplacement
operations, ventilation requirements, and worker safety considerations will be
- related to the test requirements.

6.3.3 Backlel*

Section 6.2.7 will be referenced for the proposed characteristics and
functions of the backfill material handling and emplacement. The mechanical
properties of the proposed backfill that are critical for the gite and design
will be provided. .This section will discuss the relationship between the
mechanical properties of the proposed backfill and the expected conditicns at
the site (e.g., temperature, moisture, stress, radiation). The geochemical
characteristics of the backfill materials will be described. as well as
.anticipated chemical interactions among the waste package, backfill,

' ground-water, and host rock under assumed waste emplacement conditions., The
weasured or inferred material and site parameters used to estimate those
reactions will be identified. Any effect of the backfill on retrieval
procedures will be described as well as any effects of radiation on the
backfill or its interactions. (The geochemical discussion here will be in
sufficient detail to describe the geochemical role of the backfill at the
site. The full descriptions of the geochemical investigations on the waste

o ST : or : .- _
* The term "backfill in not deflned in OGR/B-ivin 10 CFR 60. The term."padkfill"
here is intended to mean the same -43- as "backfill materials" where. it appears

as part of the definition of Repository Englnee red Barriers in OGR/B-2 page
2.2.2-1."



container, packing, SHEET 26 OF _48
form, paskages rock, and ground-water interactions will be provided in Lnapter
4 - GEOCHEMISTRY, in Chapter 7 - WASTE PACRAGE, or in Chapter 8§ - SITE
CHARACTERIZATION PROGRAM.)

6.3.4 Strbéﬁgﬁ of Rock Mass ‘ »

This section describes tha testing requirements necessary to supplement
or confirn preliminary design values usasd for the mechanical properties of the
rock, including elastic and inelastic behavior of the rock mass, the
thermomechanical behavior of the rock mass, and the mechanical behavior of
rock discontinuities (e.g., joints, shear zones). A description of how thase
requiraments ware determinaed is included, as well as a description of effacts
of radiation on these properties. (The rock mechanics information will be
presented here in sufficient detail to describe the relationship of tha rock
properties to the design. The full description of the rock mechanics
background will be presented in Chapter 2 - GECENGINEERING). This saction
will also describe how thesa valuas for the mechanical and thermomechanical
behavior of the rock were used in developing the design of a repesitery,. . -MGIS
Plans for confirming the results of model studies used in developing the
design of a repository appropriate to the sita will be prasentad in Chapter 8.

6.3.5 Sealing of Shafts, Boresholes, and Undarground Openings

This section will reference the design of propcsed trsatsent of the
disturbed section of rock around openings and excavated surfaces, tha proposed
design mesasures to control ground-wataer movement into the facility. and the
available laboratory and fisld data. The geochemical characteristics of tha
ssal material will be describad, as well as the anticipated chemical ‘
interactions among tha ssal matarials, ground water, host rock and backfil{i_’materia
under assumed emplacement conditions. It will also describe methods for
confirming inferred site conditions on which ths salection of the treatment
measures was based. The proposed design for the sealing of boreholes and
shafts will ba referenced. as well as available laboratory and fiald data and
methods for confirming infarred site conditions on which the design was based.

6.3.6 Construction

This section will describe construction techniques being considered for
potential repository development at the site as wsll as any ksown or inferred
gite conditions requiring specialized construction techniques. It will also
describa how the construction of exploratory workings at the site, will not
cowcpromise the integrity of the site.

The methods under consideration for breaking and removing rock during
construction will ba described. The potential for the construction to cause
additional fracturing will be assassed, and any spacial actioo taken to
minimize propogation of additional fractures that could be potential pathways
considering the inferred rock conditions will be noted. This section will
also describe how the planned axcavation techniques match the expected sitea
characteristics and rock mass properties. (The full description of excavatiocn
investigations will ba given in Chapter 2 - GECENGINEERING). Temporary Or
permanent rock reinforcement and rock support structures proposed will be
described, and the compatibility with rock mass properties will be discussed.
In addition, this section will discuss or refarence methods planned to
control, collect, and dispose of ground-water during excavation and their
compatibility with the data obtained from exploratory investigations.

! 44~
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€6.3.7 Design of Surface Pacilities

This section will describe tests to confirm properties of surface
paterisls and foundation soil or rock considered in the design of structural
" foundations -for surface facilities, including known or inferred foundation
problems. It will also discuss or reference the sources of water for
construction and operation of the proposed facilities. :
DS, |
€.3.8 Repesitory Systea Component Performance Requirements

Preliminary numerical values for the parformance goals and design

MGDS criteria for the y systemas will be provided to assure that the
MGDS ':efocito;y as a whole meetg the overall regulatory requirements. As the

design evolves, thess goals will be subdivided to the component level and will
_evolve into system and component requiremants.

Early assignment of numerical goals for systems and components cannot be
accomplished witha high degree of accuracy. = o

The general nature of the design and performance assessment will
natural) establish what site data need to be obtained. The specific analytic tools
barrier ) used in the design process and performance assessment will establish the
accuracy requirements on the data collection and analysis systems. Tentative
natural _Values for acceptable ranges of site properties can be established using an
parrier / 8ssumed design. If the measured gite data falls within the initially essumed
“~—-/ values only modest desiqn changes are required. If the measured gjte values
fall outside the initially assumed values more extensive design changes may be
required to continue to meet the overall repository performance requirements. .

6.4 SWMMARY OF DESIGN'ISSUES AND DATA NEEDS

This section will provide & surmary of design issues and related data
needs, and will be cross-referenced to appropriate sections of Chapter 6.3 and
Chapteg 8.
REFERENCES

A list of all pertinent references will be provided.
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svolve into system and component rgquiramenta: A guantitative desctiption of
design constraints used in developing the design (e.g., saximm heat loads,
pazizun temperatures, maximum radiation levels) and references to appropriate
—_— docunentation which supports the constraints will be included.
o
7.3 DESIGHN DESCRIPIICNS

This section will introduce the subject of waste package designs.
Reference designs and alternative designs will be included.

7.3.1 Refsrence Design

Current reference vaste package designs considered appropriate for the
B esplacesent environment will be described. including candidate waste forms and
ste bearrier materials. To the extent information is available, this section will
package nclude the following:

® A description of the reference &e:igns in narrative form and
illustrative sketches of the waste package design for each waste type

® A narrative descri;tibﬂ of waste package componint materials, waste
package material properties and chemical compositions, and the range
of expected variations

® A description of the ways in which the spectrum of spent fuel waste
types will be accommodated within the waste package concept (e.g..,
what provisions will be made to accommodate intact fuel assemblies
and consolidated rods; how rods consolidated at reactors will be
accommodated: how short-coolad or high-burnup spent fual will be
accormodated)

® A quantitative description of important waste package parameters such
as ovarall dimensions, wall thickness, heat loads (expected values
and range), number of assemblies (of various types), and radiation
lavels (expectasd values and range)

® A description of waste package cosponent fabrication and assembly
processes and their potential impact on performancs.

7.3.2 Alternative Designs

This section will describe the waste package dasigns that vfll continuas
to be considered as alternatives to the reference design. Alternative deaign
concepts will be presented in a level of dstail adequate to allow
identification of site data needed to support davelopment of those designs. A
description of the factors arising from the characterization program which
could lead to selection of an alternative over the referance design concept
will be provided. Altarnatives that have been considered and dropped from
further consideration will be included by way of raference to appropriate
design concept selection reports.
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SEVILORENT STATUS - WASTE PACAGZ TISICH AND Gooo=:iIonn

This section will si=marize the availablé results of tests—asrd analyses
related to waste package performance. The stitus or results of the follcwing
wagte package test activities will be described as applicable:

e Tests aimed at characterizing the waste package environment

¢ Tests of apptoptiate waste package cocponents such as waste forms,
containers \___”ae{-arl—bafﬂefe and packing _

. DELETE
L VVComponent intetact;on tests, including waste-barrioc—andaste
bareier Tock ;nterac;ion tests ‘ péékage

¢ Tests to evaluate processes which might be active in the waste
package environment and might affect a component's ability to perform
its assigned functxons

& Tests to determzne re’eases of mattzx and/or rad;oru:laae s:=:;e=
conditiong (e.g., tempera:ure. oxzdat;on state).

The role of predictive models in the design of the waste package will be
addressed briefly. The availability and interrelationship of individual
component models will be discussed. OQuantitative-estimates of the performance
of each component with respect to its assigned function and preliminary
estimates of the performance of the waste package as a whole will be
included. Analytical results related to demonstration of reasonable assurance
of compliance with regulatory requirementg will be presented. Results of
available sensitivity studies of performance related to expected variation in
- parameters will also be provided. Ac available, analysis of failure modes and
effects will be provided or referenced.

?.5 SUM4ARY

Th1$ section w;li i;nk the data and analyses presented in Part A -
Chapter 7 to Part B of the Site Characterization Plan. It will include the
followzng materzal. S

e Synopsis of the sxgnxfzcant results with respect to perfotmance of
- the waste pa~ka,e reference design -

. Discusaion of the ma;or design jgsues and related information needs.
Refer to appropriate Chapter & subsections for plans to obtain the
}neceasary.information. : -

REFERSNCES

A list of ail pertiﬁent référeﬁcek will be provided.
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Chapter 3 =~ SITE CHARACTERIZATION PROGRAM

8.0 DITRCDUCTION
[ ]

This section will providea a brief introduction to Part B, Site
Characterization Program, of the Site Characterization Plan (Chapter 8). The
section will discuss the purpose, significance, content. and organization of
Chapter 8. In addition, it will discuss the relationship of Chapter 8 to Part

A, Dcccrsggigg_gg{stec——ﬂa;:o—?ackagov—and~80positofr~bc'$gu-(Chaptors 1
“through 7). Finally. it will discuss the relationship of Chapter 8 to

separate program documents which will present plans for conducting sits
investigations, including environmental studies and sociceconomic studies.

Purpose of Chapter 8

This chapter will present the rationale behind the proposed site
characterization program and will describe in detail the program of
exploration and testing to be conducted during site characterization. The
description of the site characterization program at the named sites will
include:

e Tasuas to ba resolved and xnformatxon to be acquired dur;ng site
charactarization

e Tasts and experiments to be performed
¢ Schedulas, sequsnce, and duration of tasting and data analyses

e Extent of planned excavation and in-situ at-depth testing
MGDS
® Elemonts of the design of a ;Jg;sichy appropriate to ths site
relevant to data acquisition, analyses, and scheduling

® Koy milestonss against which the progress of site characterization
can be measured

e Provisions to control or mitigata any adverse safety-related impacts
from site charactarization activities that are important to safaty or
that are important to wasta isolation

]
e The quality assurance methods to be used in data acquisition and
analysis

e Decision points at which the direction of the site characterization
program nmight be changed if warranted by the results obtained.

In addition, this section will stress the significancs of Chapter 8 in
providing the link and focus batwsen data that has already been obtainad for a
site and has bean prasantad in Chapters 1 through 7, and data that will be
acquired during sites characterization.
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Relationship of Chapter € to Chapters 1 through 7

This section will discuss the relationship between Part B, Chapter &,
Site Characterization Program and Part A, Chapters 1 through 7, Description of
Desgign.

Sits1—Hasto—9ackzqe——and~ﬂeposrfoggy
Mined Geologic Disposal System MGEDS

MGDS

Part A, Chapters 1 through 7 will present a(synthesis of all relevant
information concerning site characterization and“repository and waste package
design that will be available at the time the SCP is written. In addition
thess chapters will briefly describe how the information in the Chapter and
the information to be obtained will be used.:

Ihs depth of information provided will consider the need for flexibility
to account for the exploratery., developing nature of ths investigations. The
initial investigation steps may need to be completed before & full program can
be developed. The relative importance of various aspects of the program will
change as investigstions proceed. A phased approach to testing is necessary.
Flexibility is required not only to make fine adjustmentg in the
investigations on a particular subgystem or technical program area, but also
to make major shifts in the overall program based on the results of ongoing
system performance assesgments. The relative priorities among the
investigations of the subgystems will change as data are gathered, analyzed.
and evaluated. Thus, plans may be better defined and more detailed for early
phases of site characterization, and less detailed for later phases.

Part B, Chapter 8 will provide the rationale behind the proposed site
characterization program and will describe in detail the program of
explorstion and testing to be conducted during site characterization. The
:level of ‘detail will be sufficient to determine whether adequate information
for licensing wvill be produced. _

Organization of Chapter 8

rhis gection will present the overall organi:ation of ChAPter 8 and &
summary of the contents of the chapter.

ﬂherever approprilte. the discussion will refer to and summarize geparate
supporting documents which present detailed test plans. These plans will
include such plens as: Exploratory Shaft Test Flans and Performance Assessment
Plans : ,

Relationship of Chapter 8 to Other Plans

This section will describe the relationship ‘of Chspter g to plans to
obtain other information required by 10 CFR 960. The scope of the discussions
of the plans in Chapter 8 will be limited to activities undertaken to '
establish the geologic conditions of a candidate site relevant to the location

repesitory, and activities that are important to containment and
isolation of the waste and the eafe construction. operation, and closure of

. - the repository.

Other rite investigation activities which will establish the preclosure
radiological safety, environmental, transportation. and socioecononmic
characteristics of the gite will be conducted concurrently with the site
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8.2 ISSUES TO BB RESOLVED AND INFOCRMATION REQUIRED DURING SITE
CHARACTERIZATION

. This section will discuss the origin of issues, the relationship of issues to
the prograns, and the manner by which the program deals with issus resuiution.

8.2.1 Issues to be Resolvad

This section will present issues related to siting and design of a
i i 3 that are to be resolved

using information obtained during site characterization. 'Issues will be
defined in the SCP as questions that must be answered or resolved to complets
licensing assessnents of a site and design suitability in terms of 10 CFR 60
and 10 CFR 360. Issues can be expressed in many different ways, in different
categories. The Department of Energy has developed a formal issues hierarchy.
which is a cooprehensive set of issues that will be used to correslate and
address othar issues that may be raised.

D@S\__/r

8.2.1.1 Mission Plan Issues

The Mission Plan issues will be pressented in this section. These are the
higher-level issues that must be addressed to cooplets licensing assessments
of site and design suitability. The Missicn Plan issuas encompass the
rfequirements of the siting guidelines (10 CFR 960). Issues addressed in the
SCP are limited to thosa encompassed by the definition of Site
Characterization in the Nuclear Waste Policy Act.

8.2.1.2 Site-Specific Issues
. MEDS

This secticn will present sito-specificjissues that are related to siting
and design of a geoicgia—repositery-operationi-arsdandwmstyparkage. that are
to be rssolved during site characterization. These issues will be gensrally
enconpassed by tha Mission Plan issues, but may be formulated from a different
perspective and organized diffarently. A correlation between each of these
"sita-specific" issue sats and the Mission Plan issues will be praessnted. As
needed, a correlation of information needs among issuaes will be provided. The
issues identified by the NRC in the Issus-Oriented Site Technical Position for
the site will be addressed in this section.

Table 1 presents an example matrix correlation of Mission Plan issues and
10 CFR 960. Correlation of issues with 10 CFR 60, and other appioptiate
correlations such as thoss indicated in the notes to Table 1, will be
provided. Additional correlation to information needs may be included.
Correlation tadbles such as this will bde referenced by Subsections 8.2.1.1 and
8.2.1.2.

8.2.2 Apprcach to Issue Resolution

This section will illustrate the manner by which information needs are
used to answer the questions posed by the issues. The use of parformance
asssssxent, as applicadble, in the resoluticn of issues will be described.
Raferences will be made to Section 8.3.4, as appropriate. This secticn will
also present specific plans for issue resolution. A description of an
issue-tracking systam will be presented.
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EXAMPLE TABLE FOR SECTION 8.2

. MISSION PLAN JSSUES 10 CFR_9690
Key Issue I - Postclosure 960.4{a) Postclosure System
Isolation Guidelines . _
1.1 Geohydrology . 960.4-2-1 Geohydrology

(In V.3.%, etc.)
Geochemistry
Haste Package
Erosion

.

Rock Dissolution
Tectonics

- w e et o ot b
e o o .
' X- K 8- N NN ]

.

2.2 Hg(gorolboy

fotes

Table could be expanded to include:

Tests

Design inmterfaces
1StPs
State Issves

DSCA Issues .

Paleoc) tmatology -

Human Interference
Compatibility of Construction
w/Contain and 130late

References to data needs

System Requirement Tree

] unste;;aekage and Costs

2 Surface Characteristics

3 Flexibility of Repos torizon

.4 Hydrology and Ease of Const.

S Tectonics and Construction

6 Cost Effectiveness Safety and
Repos. Construction
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960.4-2-2 Geochemistry

960.4-
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0.4-
0.4-
960.4
960.4-

960.5-

960.5

2-5 Erosion
2-4 . Climate

2-6 Dissolution

2-7 TYectonics :
2-8.1 thman Interference
2-3 - Rock Characteristics

2-3  Meteorology

-2-8 Surface Characteristics
960.5-
960, 5-

- 960.8.
960.5.

1-9  Rock Characterlslics

2-10 Hydrology

1.1 Tectenics

1.3(c) Pre C). System.
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Thig section will also describe testing for purposes other than site
characterization, to the extent that such testing influences the selection and
conduct of tasts for sits characterization. The performance confirmation
progsaa test required in 10 CFR 60 Subpart F will be addressed in Chapter 8 in
this regard, with particular attention to the test that will be initjated
during site charactsrization.

8.3.1 Site Program
This section will describe the planned site characterization studies,
tests, and analyses required to characterize the geologic, hydrologic.

geochenical, and climatological systems and resourcs potential of a candidate
area and site to meet Federal standards, guidelines, and requirements for

licensing a gaclogic-sucleas-—rapesitory e mined geologic disposal system.

Discussions in Subsections 8.3.1.2 through 8.3.1.6 of the planned studies and
testg will explain:

o Why the test, study. or analysis is planned and what data or
information will be obtainad

e How the results will be used to halp resolve specific information
needs

e What methods, techniques, and data analysis will be used.
e Limitations and uncertaintiss of test methods and data analysis

® Representativeness, precision, and accuracy of proposed tast methods
and data analysis,

® Significant options or alternatives tast methods and data analyses to
thoss proposed.

In addition, discussion of in-situ tests will includas:
® A dascription of tests that could uses radiocactive materials

® A description of tests that might affect the capability of the site
to isolata waste

® A summary of instrumentation and monitoring.

e A summary of how significant environmental impacts, if any, resulting
from site characerization activities are minimized or mitigatad.

8.3.1.1 Overviaw
This section will state the purposa of Section 3.3.1 and provide an
overview of the site program. The overview will summarize the overall

objectives and approach of the site program. The interrelationships and
saquencing of the primary activities of the program will be described.
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8.3.1.2 Geology , , - ‘
This section Qill present the studies and tests to characterize the

geomorphologic, stratigraphic, mineralogic and petrologic. and tectonic
systens of the candidate area. Past drilling and mining will be addressed.

8.3.1.3 Hydrology
This section will present tha itﬁdiil and tests to characterize the

_ surfsce and subsurface bydrologic ly:t-nl of ths candidate area.

8.3.1.¢4 - Goochaniltty

This section will prc:ont the studies and tests to characterize the
far-field and near-field geochenical systems of the candidate area.

8.3.1.5 c1imatology‘

This section will present the studies and tests to characterize the

.y meteorology and paleoclimatology of the candidate area.

B.3.1.6 Resource Fotential

This section will asgess the economic mineral and fossil tuez potential
- and the ground-water resources of the candidate area. :

8.3.2 Repository” Program

This section will summarize the reposjtory test program and provide an
overview of the research and: develcpment and engineering activities required
to ensure that the,:opoo&&c:y-il capable of satisfying applicable performance
objectives. Current design bases and concepts are ptesented in Chapter 6 -
CONCEPTUAL DESIGN OF A REPOSIFORY:

———— Mined Geologlc Dnsoosal 5ys.em *
* . Discussions in Subsections 8.3.2.2 through 8.3.2.5 of the planned studies
and tests will explain:

¢ Why the test, study, or analysis is planned and what data or
information will be obtained , : >

o How the results will be used to hélp resolve_s§eci£ic»in£orﬁation
needs .

@ ' ‘What mpethods, tochniquoi.-and data analyais will be used,
L Liﬂltatious and uncortaintios of tcat nothods and data analysis

L .Roptcaentativeneas. prociaion. and accuracy of proposed test methods
and data analysis, :

‘e Significant options or altarnativo test methods and data analyses to
: those proposed. : ,

* The texr\"rep051‘ory" Tefers to the “BS (OGa/B-4) reanlng whereas tne tem
"MGDS" refers to the GRMGDS (OGR/B-2) reaning. , v

-

- ~5g-
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In addition, discussion of in-situ tests will include:

e A description of ‘tests that might use radicactive materials
e A description of tests that might affect the capability of the site
to isolate waste

e A sumary of instrumentation and monitoring.
8.3.2.1 Overview

This section will state the purposs of Section 8.3.2 and provide an
overview of the repository program. The overview will summarizae the overall
objectives and approach of the repository program. The ianterrelationships and
sequencing of the primary activities of the program will be described.

8.3.2.2 Verification or Measuremant of Host Rock Environment

This section will identify and describe the site characterization program
tests and analyses which will define tha geologic/geotechnical environment of
the host rock for three conditions:

® Pre wasta emplacement

e Post subsurface excavation (i.a., reflecting rock strass as a result
of rock sexcavation)

® Post waste emplacement.

The objective of thesa tests will be the measurement of those
geologic/geotachnical propartiss necessary to modal the Espee+%e#y desagn

cx;:s
8.3.2.3 Couplad Intaraction Tasts »

Thermal-hydrological-mechanical-geochemical intaraction tasts will be
described in this section.

The test plans will either provide for direct testing of the coupled
behavior or demonstrata that tests of the coupled bshavior is unnecessary.
The need for couplaed tests will be based on site-specific conditions. The
following guidance will be usaful in deciding when direct testxng of coupled
behavior may not ba required:

1. 7The cooponent of the natural system (far-field geology) for which
performance credit is taken is characterized adequatealy for
evaluation of overall rapository performance.

waste disposal postclosure
2. In evaluat1ng;ivefa};-;epoe$tocy performancae, no credit is taken for
the near-field host rock that cannot be characterized adequataly.

barriers
3. Cooponents of the engineeredvhystem such as the waste package are
designed with adequate conservatism with respect to the coupled
thermal conditions that will be encountered. Examplas of
conservatism in design include limiting the host rock thermal loading
and thickening vastgAcontainer walls.

package
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parriers
4. The tests that support the design of the engineered system are
carried out under a much wider range of conditions than the
This means that the design of the

raadS . anticipated ropositery conditions.
‘\“--——————'tEifi’TEEEi‘into account conditions above-and beyond the full range
of coupled thermal behavior that ae expected to be encountered.

The test plans will specify the scale and the duration of the planned
tests and will describe how this scale and duration will be adequate to assess
coapliance with 10 CFR Part 60.

8.3.2.4 Design Optlmizetion Activities and Tests

The design optimization studies and activities which require site
characterization data will be described. Typical topics which may be
discussed include the refinement of design data needed to resolve design
alternatives, decisions, construction feasibility issues, and design
performance verification for such activities as rock excavation and mining
techniques, waste paokage emplacement, and retr;eval igsues.

8.3. 2 S Reposa;afg.uodelxng ‘

' MES
This section will identify and descrabe planned véESEIiSsy design model
and code development, utilization, verification, and validation activities
vhich require site characterization data. Potential subjects include
MGDS .srrepositery component and subsystem models, and their use to conduct -
performance, safety, and design optim:zet;on enalyses. Reference will be made
to Subsectxon 8.3.5.1, as appropriate.

§.3.3 Seal System Progranm

This section will summarize the seal system test program and provide an
overview of the research and development activities required to ensure that
- the repository seals and backfill syetem is capable of satisfying applicable
design and performance objectives.. The current design bases and concepts are
presented in Chapter € - CONCEPTUAL DESIGN OF A REPOSIFORY ... Mined Geologic Disposai

Discussions in Subsections £.3.3.2 through 8.3.3. 5 of the plenﬁed studies
and tests will explain:

e bthy the test, study or analysis is planned and what data and
‘ anformatzon wzll be obtained

L How ‘the results will be used to help resolve specif:c information
‘ needs

. what methods teohnaques, and data enalyeis will be used.
A Lxmitetions end uncertexnties of teet methods end data analysis

L IR Representetivenees. preo;saon, and accurecy of proposed test pethods
and data analysis,

e . Significant optlons or alternative teet methods and data enalysee to
S those proposed. '

* The tezni"seal system" here refers to seals which are part of both Q90051tory
Engineered Larriers and Shaft and Borehole Seals sud parts of MGDS liaste Disposal Postclosure
sub~system in OGR/B-~2. -60-
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This gastosn will Ziscuss plans with regard o in-situ sesztims XL L.
The diszussisn o ii-zizu tasts will include:
® A descrigiisn of tests that might use radiocactive materials

® A description of tests that might affect the capability of thﬁAséee
to isolata waste natural barriers

& A summary of instrumentation and monitoring;‘

If no such tests are planned, Chapter 8 will explain why these tests are
unnecessary in order to provide sufficient data for licensing. If the final
decision on such tests will depend on results of preceding tests, the SCP will
describe the logical steps which lsad to the decision.

8.3.3.1 Overviaw

This section will state the purpose of Section 8.3.3 and provide an
overview of the seals program. The overview will summarize the overall
objectives and approach of the seals program. The interrelationships and
sequencing of tha primary activities of the program will be described.

8.3.3.2 Seal System Environmant

This section will identify and describe tha tests and analyses needed to
establish the repository seal and backfill environments. The objective of
these tests is to define the physical and chemical characteristics (e.g..
ground-watar chemistry, flow transport behavior) that influence the design and '
performance of the repository seals.

8.3.3.3 Seal System Components and Interaction Tests

This section will identify and describe planned seal system component
tests, including component-environment interaction testing. Repository
backfill tests and studies will also be identified and described in this
gectieon.

8.3.3.4 Seal System Design Optimization

This section will identify and describe seal system design optimization .
activities that will require site characterization data. Potential subjects
includas studies and tests to assist in design concept selection, development
of design requirements, and studies to translate design requirerments into
specific design descriptions. Developmant tasts to demonstrate feasibility of
fabrication processes and to help verify the designs will bes described.

8.3.3.5 Seal System Modeling

This section will describe planned modeling and code development studies
associated with seal system development, utilization, verification, and
validation, for thos2 tests and studies requiring data from site
characterization. Potential subjects include davelopment of seal component
and subsystem models, the use of these models to conduct performance, safety,
and optimization analyses, and tests planned to help assess the validity of
these models. Reference will be made to Subsection 8.3.5.2.2, as appropriate.

-5~
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This section will summarize the waste package test program and provide an
overview af .the research and development, and engineering activities required
to ensure that the waste packages are capable of satisfying applicable soesign
and performance objectives. The current design basig and concepts are

 presented in Chapter 7 - WASTE PACKAGE.

R Discussions in Subsectxons 8.3.4. 2 through 8 3 i 5 of the planned studies
and tests will ezplain-

¢ Why the test, study, or analysxs is planned and what data or
information will be obtained

e How the results will be used to help resolve specxfxc information
needs . :

f

e What nethods. techniques. and data analys;s will be used,
e Limitations and uncertainties of test methods and data analysxs

¢ Representativeness, precision, and accuracy of proposed test methods
and data analysis,

e Significant options or altetnatzve test methods and data analyses to
those proposed. ‘ o ,

This section will discuss plans with regard tb in-situ tesfiné of waste
packages. ?he discussion of in-situ tests will include: .

e A description of tests that might use radioactive materials

e A description of tests that might affect the capability of the site—
natural barr;ers-,to zsolate waste

e A summary of ;nstrumentatxon and monitorzng.

If no such tests are planned, Chapter § vill‘explain why these tests are
unnecessary in order to provide sufficient data for licensing. If the final
decigsion on such tests will depend on results of preceding tests, the SCP will
describe the logical steps which lead to the decision. o

8. 3 4.1 Overview o

" This gection will state the purpose of Section 8.3.4 and prov:de an
overview of the waste package program. The overview will summarize the
overall objectives and approach of the waste package program. The
interrelationships and sequencing of the primary activities of the program
will be described.
8.3. 1.2 Waste Package Envircnment

~ Thig section will xdentify and descr;be the tests and analyses needed to
establish the waste package emplacement environment. The objective of these
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tests is to define the physical and chemical characteristics (e.g.,
ground-water chemistry, flow and transport behavior) which influence the

performance of the waste package.
3.3.4.3 Waste Package Components and Interaction Testing

This section will identify and describe planhed wagte package componant
tests, including component-environment interaction testing. Potential
characterization or testing activities might include waste forn, (Gamister;
container, packing material, and waste-barrier-rock interactions. A

‘ ' DELETT
8.3.4.4 Wasts Package Design Davelopment

This section will identify and describe planned waste package design
development activities. Potential subjects include sngineering studiss to
assist in design concept selection and alternate design definition,
davelopment of design requirements, waste package studies to translate design
requirements into specific design descriptions, and development tests to
demonstrate feasibility, including fabrication processes, and to help verify
the designs.

8.3.4.5 Waste Package Modeling

This gection will identify and describe planned areas of study associated
with waste package modsl devalopment, utilization, and verification and
validation. Potential subjects include davelopmant of waste packags component
and subsystem models: the uss of these models to conduct performance, safety,
optimization, and economic analyses; and tests planned to help assess the
validity of these models. Reference will be made to Subsection 8.3.5.2.1, as
appropriata.

8.3.5 Parformance Asgsessment Program Plan

This section will summarize the performance assessment strategy described
in the Performance Assessment Plan and describe the licensing assessment
stratagy. as appropriate. Performance assessment is the process of
quantitatively avaluating component, subsystem, and systam behavior relating
to containment and isolation of radiocactive wastas to support the davalopment
of a high-laval waste rapository and to determina compliance with applicable
regulations. '

Parformance assessment is ona part of licensing assesssent strategy.
Licensing assessment also includaes semi-quantitative and qualitative
asgsegsments that will address the non-numerical requirements and criteria and
will provide input to quantitative assessments.

The performance assessment program provides plans for:

&  Preclosurs safaty assessment (10 CFR 20)

e BEngineered batrioz;performance assessment *

e Shaft/ramp seals and borshole seals performancs assessments *

* Tt is recognized that seals are included as swb parts of Engineered 3arriers
in OGR/B-2.

-63=



S:ZTE=T 41 oF 48

Natural barriers
‘o Site’berformance assessment

¢ Demonstration of compliance with the EPA standard (40 CFR 191) and
. -NRC preclosure and-postclosure performance objectives and criteria
(10 TR 60). -

8.3.5.1 Strategy for Preclosure Pérformance Assessment

This section will describe the safety analyses that will be performed
during each phase of repository design. It describes an iterative approach in
which the level of detail and the techniques will bs governed by the
complexity and detail available at each iteration. These safety analyses will

. follow the design through each major phase. -Performance assessments during
. the design stages will focus on identification and qualitative descriptions of
- gadiological safety hazards. Detailed design phagses will rely on quantitative
techniques. To the extent possible, standard codes and other safety-analysis
methods will be used. Topics to be discussed include:

e Sygﬁém critéria
L Systgm.descript§6n |
e Char#cterizatibn of events, ;onditiéns. and accidents
e Characterization o{ normal operations hazards
L  Se1éction and charaéterization of accident scenarios

e Preclosure performance assessment, including éonsequence analysis and
‘sensitivity studies : « v

L Recommendation.of preventive and litigative measures

. Preclosure'performanée assessment schedule and interfaces, including
©  preliminary safety analysis, design support, upgraded design, safety
assessment, and preclosure license application input.

8.3.5.2 Strategy for Fostclosure ?erformance Assessment

This section will discuss the strategy for assessing the long-term
) behavior of thgqﬁtposéta:y system and its major subsystems. The approach will
voote be to describe the performance goals* for the system and subsystems and
osal provide the plans for meeting these goals vith reasonable assurance. These
pustclosure) aggegsments will be performed on the overall sepesé%etgAfystem and the

following three subsystens: waste disposal postclosure

¢ The engineered barriers

e The ghaft/ramp seals and borehole geals

¢ The Eiti.w The natural barriers.
¢ Preliminary performance goals will be provided in the SCP.
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8.3.5.2.1 Plans for Assigning and Assessing Engineared Barr;quSubsystem and
Component Performancn Goals

- This section will desaribe elements of the approach which include:

.. a
e Describing the rols of performance assessment in defining the data
and information needs and reviewing tasts to ansure adequacy of data
and information

e Setting tentative performance/design goals for individual componants
~in the reference design . )

e Developing site and design specific scenarios (processes and events)
which need to be accounted for in assessing the performance of the

barriers --——.~ggg§§gg§gg,system corponents. (Data will include téfﬁiég;f? design
matarial data and site specific information) by

o Developing a conceptual model of the engineared barrier subsystem

Developing numerical codes based on the conceptual models

Conducting performance assessments including sensitivity and
uncertainty analyses using refarence codes and data to determine if
design goals ara met

Reallocating performance/design goals as necessary, and/or .
recommending dasign changes and/or additional tests to reduce
uncartainties whare nacessacy

e Making decisions on final design and evaluating the contribution of
the individual components to the overall performance of that design

e Recommending confirmatory tests and monitoring as required.
8.3.5.2.2 Plans for Assigning and Assessing Seal Systems ?erformanca Goals
This section will describes eslements of tha approach which include:

o Defining data and information needs and reviewing tests to ensure
adequacy of data and information

® Setting tentative parformanca goals for the seals
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e Developing site-and geal-specific scenarios (processes and events)
wvhich need to be included in assessments of seal performance. (Data
will include seal design and materials information and site specific
rnformat;on) '  —

o Develop;ng a conceptual model of the seal systems
e Developing numerical codes based on the conceptual models

e Conducting performance assessments, including sensitivity and
uncertainty analyses to determine if seal design goals are met

¢ Reallocating performance design goals and/or recommending design
changes and/or additional testing to reduce uncertainties where
necessary ‘

e Making decisgions on final seal system desxgn and determining their
performance for the license application.

¢ Recommending confzrmatory tests and monztorzng as requzred.
. Natural Barrier
8 3.5.2.3 Plans for Assessing the Contrzbutxon of'ﬁzteVCharaoter;stacs to
Eite,Subsystem Performance : :

Natural Barrier
This section will d:scuss the elements used in assesszng the performance

of individual site characteristics in site,barrier subsystem performance.
These elements include: _ natural

natual barrier

e Developxng s*tevrubsystem performance goals that will support the
higher level findings of compliance reguired by Appendix IV of 10 CFR
960, for those siting guidelines reguiring site chracterizatjon.

e - Establishing ea-baseline set of conditions for each of the site
regulatory criteria spec;fzed in 10 CFR 60 . _

, " patural barrier -
¢ Defining scenarios for eiteVsubsystem performance, including both

expected and disruptive events

e Describing the role of performance assessment in thé data and
 information needs and reviewing tests to ensure the adequacy of data
and information for performance assessments

natural barrier
e Developing a oonceptual model of the etteVsubsystem

e 'Developxng numer;cal codes based on the conceptual models

e Conducting performance assessment sens;tivxty studies, and _ natural barrie
uncertainty analyses of the system based upon the sitefand engineered
system conceptual models, and making preliminary determination of the
relzabil;ty of the performance assessment

¢  Making final determination of site suztabzlxty.
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8.3.5.2.4 Plans for Assessing 'System Performance
waste disposal postclosure
e Establishing a description of the‘system for perfoiﬁggéi‘assessmants

e Descriding the role of performance assessment in defining the data
and information needs

® Establishing individual radionuclide release limits as the systen
performance goals based on 40 CFR 191

e Developing 5§stem release scenarios for expected and disruptive events
e Developing a conceptual model for ths ovarall system
¢ Developing a system code or codes based on the conceptual model

L Conducﬁing performance assessments and sensitivity and uncertainty
analyses to determine if the systes goals are met:

¢ Recommending design changes and/or additional testing to reduce or
accommodata uncertainties whare necessary.

8.3.5.3 Plans for Demonstrating Compliance with EPA Standards, NRC Preclosure
and Postclosure Parformance Objectives, and DOE Siting Guidelines

This section will explain, using text and schematic diagrams, how tha
tools described in Subsections 8.3.5.1 through 8.3.5.3 will be used to

demonstrate compliance with EPA standards, NRC parformance objectives for the =

release rate and lifetime of the waste package, operational safaty and
retrievability objectives, and DOE siting quidelines.

B.3.5.4 Substantially Completed Analytical Techniques

This section will present, in the text and in a matrix chart, a
description of those performance assassment techniques, including simplifying
assurptions, limitations, and boundary conditions, for which davelopment work
is substantially completed, with particular emphasis on identification of the
types and quality of data nseded and on tha plans for documentation,
verification, and validation of performance assessments during or after site
characterization. In the description, specific sections from other documents,
such as user manuals and code documentations, may be incorporated by reference
provided these documents are eithaer publicly available or, if proprietary, are
readily available to the NRC.

8.3.5.5 Analytical Techniques Requiring Significant Development

This section will prasent, in the text and in a matrix chart., a
description of thoss analytical techniques that are expactad to be important
for evaluating the performance of the site but that still require significant
additional davelopmental work at the time tha SCP is preapared. Site-specific
and generic models and computer codes will be included. The programs
formulated for undartaking the developmental work during site characterizatioen
will be described, including plans for documentation, verification, and
validation of models and codes.
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8.6.4.1 Quality Assurance During Site Exploration

This section will describe and reference the quality assurance procedures
that wers applied to data gathering and other activities during site
explcratzon. Descriptions of these procedures will be presented, sucheas peer
reviews of published and unpublished data, and documents and references to

standard data gathering technigues.

8§.6.4.2 OQuality Assutance‘buring Sito,Cha;acterizatioﬁ

This section will describe the items and activities important to safety
or waste isolation to be controlled by the QA program and the basigs for their
selection.  The graded QA approach for items and activities commensurate with
their importance to safety and/or waste 1solat;on will also be described.
8.6.4. 3 Quality Assurance Applied to Repository &nd Waste Package Design

‘This section will describe the approach to quality assurance appl;ed to

~ the design of the repository and the waste package. This section will

describe how the QA criteria III (Desaqn Criteria) will be implemented in the
des;qn process.

8.6.%5 Admznxstrat:vgggh Frocedures

References to administrative QA procedures which will implemenﬁ the site
characterization QA program will be provided in thig section.

8.6.6 Ouality Assurance Plans and Procedures for Specifiec Program Areas

Thig section will cutline the guality assurance procedures to be applied
during site characterization. Since two of the 18 criteria of Appendix B have
been previously covered, the remaining sixteen criteria will be discussed in
this section. These include: design control; procurement document contrel:
instructions, procedures, and drawxngs. document control; control of purchased
materials, equipment., and services; identification and control of materials,
parts, and components; control of processes; inspection; test and experiment

- control; control of measuring and test equipment: handling, storage, and
shipping: inspection, test, and operating status; nonconformances; corrective

action: quality assurance records: and audits. Reference will be made to
detailed descriptions of the QA procedures that will be used in specific
program technical areas. Although all test plans and procedures will not be
coampleted at the time of submittal of the SCP, those that are completed will
be referenced and available for QA review.

8.7 DECONTAMINATION AND DECOMMISSIONING
 This section will provide plans for decontamination and decommissioning
of the candidate site and for the mitigation of any significant adverse

environmental impacts caused by site characterization activities if the site
ig determined to be. unsuxtable for a license application for a :oposifozg
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ATTACHMENT A

CmlT  CORRELATION OP REGULATORY GUIDE 4.17

W1TH THE ANNOTATED OUTLINE

The Annotated Outline for Site Characterization Plans (AO) was prepared by the
DOB with the intent of addressing all of the material contained in NRC
Regulatory Guide 4.17: "Standard PFormat and Content of 3ite Characterization
Plans for High-lLavel-Waste Geologic Repositoriea® (Proposed Revision 1 dated
September 1984). This attachment correlates the information requested in each

section of Regulatory Guide 4.17 with corresponding sections ot the AO where
that inforsation has been addressed.

The format of Regulatory Guide 4.17 and the format of the AO are essentially
the same. The AO presents background material referred to as "Introduction to
the Annotated Outline®” which is similar to the "Introduction® of Regulatory
Guide 4.17. This bdackground material provides general information about site
characterization and the SCP, and does not represent any specific section that
will be written in the SCP. In this background material presented in the AO,
the text of Regulatory Guide 4.17 is generally used verbatim; notable
excepticns are listed in Table 1.

The AO calls for an introductory chapter in the SCP referred to as
®*Introduction,” which provides a description of the purpose and scope of the .
SCP, relevant program history, requirements of the Nuclear Waste Policy Act
for the program, and the organization of the SCP. This introductory chapter,

while not requested by Regulatory Guide 4.17, is considered {mportant material
to include in the SCP.

Por Chapters 1 through 8, there is a one-to-one correspondence between
Regulatory Guide 4.17 and the AO. Tables 2 through 9 provide a correlation of
Regulatory Guide 4.17 with the AO for the contents of Chapters 1 through 8,
respectively. In the left hand column, a list of the section and subsection
titles for each chapter in Regulatory Guide 4.17 is presented. In the middle
column, the section or subsection of the AO that addresses the information
requested in the Regulatory Guida section or subsection is indicated. 1In the
right hand column, an explanation and rationale for differences between
Regulatory Guide 4.17 and the AO is provided. Por some sections or
subsections of Regulatory Guide 4.17, the requested information is provided in
more than one section or subsection of the AO., 1In such cases, individuval
topics are listed in the left hand column and the location in the AO where the
topics are addressed is indicated in thc niddle column.

/'me 20 uses the namenclature and system structure fram "Generic Requirements

for a Mined Geologic Disposal System" (OGR/B-2) and Office of Geologic Repositorie:
Work Breakdown Structure and chtlonary-Developnent and Evaluation Plase" (OGR/B-4).
In same cases the nomenclature and or its meaning will differ in detail from

Requlatory Guide 4.17. Consult OGR/B-2 and/or OGR/B-4 for the intended definition.
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Table 7

Cotyelation of Chepter € of Requlatory Guide €.17 vith the Apnotated Outline ‘
Analogous Section of Explanstion and Rationale for Biffegences Between Regqulatory
Section of Regulatory Guide 4,17 Annotated Owtline tor ECP Guide 4.17 and the Annotated Outling
- Y . * in
6. CONCEPTUML. DESION OF A REPOSITORY 6. CONCEPTUAL DESTCH OP A REPOSITORY ... . . Femens) IODO subsituted for REPOSITORY to clarify meaning
‘MINED GBOLOGIC DIS POSAL SYSTEM ¢ accordance with OGR/B-2.
60 Introduction This section hee been added to provide a genersi discussion

of the intormetion contained in the chapter end to expliin
the role of thet informstion in the site cheracterisation

peogean,
8.1 UDesign Beele The ergenizstion of R.G, 4.17 414 not eseily sllow for
MGDS._. s. l.l lqncuon Design . presentation of all the relevant design informstion, nor
P DM oo e m e Requigements . 414 it allow esslest presentstion of a logicel design de-
6.1.2 Relference Deaign Data ) sceiption. An approach hes been weed in the A0 which
Pase ' provides all of the information cequested by R.G, 4.17 In a
$.1.3 Analytical Tools for single section of Chepter € and the additions] {aformetion
Geotechnical Deslign necessary to present design information. To sccomplish this
8.1.4 Structures, Systems, two sections, 6.1 Design Pasis, and ¢,2 Current Repository
' and Compomnents Impottant Design Description have been added to provifde the sesweptions
o to Safety _and vetionale for the design besis and to descridbe the cw-
" Engineered and Natural 6.1 SyBarcieca Inportent to : rent deaign status, The requigements of Sectiona 6.1 through
R : T Waste leolation - 6.7 of R.G. 4,17 are Included ss subsections of Rection 6.3
o . - - . : In the Amnotated Dutiine, o0 Indicated belov. The informa-
.MGDS.. _-e.2 cnmm m Desiqn tion presented in Sections 6.1 snd 6.2 will be nlnmod e
Desceiption approptiste in Section §.3

€.2.1 Backqround ) . . )
6.2.2 Ovegall Pocility Design : ’
6.2.) Repository Operstions
$.2.4 Design of Suilace
Paciiities: '
$.2.%5 Shetlt and Ramp De._lgn
6.2.6 Subswrlace Desiqn

..2,7 o.eum—of—onaemmajgeposltory Engineered Barriers
6.2.8 Shaft_and Borehole Seals -

2ditorial conventions wsed In Section titlew of the Ay
1. titlea that ate wnderlined (2.9., 1.1.1 Physiography) indicate thet the title in the AO is changed from that In R.G. 4.17 or that the
title 1o of a Section not specifically requested by R.G. 4.17.

2, - titles in brochets {(e.9., 11.1 Geomorphology)) indicate that the information requested by R.G. 4.17 18 relocated to the bracketed Section
in the MO,
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Table 7 (coatinued)

Cogcelation of Chapter 6 of Regulstory Guide 4.17 with the Annotated Outling

Section of Wequlatory Quide §.17

6.1
6.2

6.3
6.4

6.9
.6

€7

2ditorial conventions used in Section titles of the A

Design of Undssgiound
Openinga

Dachiill

Stzength of Bock Maas
Sealing of Shatltse, Bore~
holes, and Undeigsound
Openings

Conateuction

Design of Susiace
Yaclitities

Repository Bystem Component
Petformence Requisenents

Analogous Bection of
Annotsted Outline_tor SCP

6.3 Ansssansnt of Deslga Information

Needs
6.3.1

6.3.2
‘I,.'

6.2.4
6.3.9%

.36
.37

MGDS  6.0.8,

e v s

Inttoduction

Desiga of Undstground
Openinge

Bachiill

Stsength of Rock Mass
Sealing of Shatts, Bote-
bolee, and Underground
Openinge ’
Coastruction

Gesign of Sutlece
Yacidities
Repository~Gyesten Coaponent
Petlocnance Reguicencnts

6.4 Sumeary of Design Isaues and
Data Needs

1.

2.

titles that ate underiined (e.g., L.1.1 Physlography) indicate that the title in the A0 i changed fsom that im R.G. €.17 0c that the ®

title is of & Section not specilicelly sequested by R.G, 4.17.

titlen In boachets {e0.g., (L.} Geomotphology ) Andicate that the information vrequested by R.G. 4.17 is vrelocated to the bracketed Sectlion

in the M.

llgﬂl;nntlg and Natlonale for Diffecences Between Reguistory '

Guide 4.17 and_the Annotated Outline

This section has been added in otder to provide s genesal
dinscusalon of the coatents of the saciion.

..

Sane.
Sone.
Sanw.

Same,
Sane.
BSane.
Thin section has beea added to susmarise desige fasues snd

date needa, and S0 provide 8 1iak betvween Chapter € and the
plans presantad n Chapter 8.
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