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ABSTRACT

The .staff of the U.S. Nuclear Regulatory Commission has pfepared this technical
position to compile and further clarify previous staff positions or the
regulatory considerations in the design and construction of the expioratory
shaft facility. This pcsition lists the key regulations in 10 CFR Part 60
that should be corsidered in the design and construction of the eip1oratory

shaft facility and presents the staff position statements and corresponding
discussions.
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DRAFT TECHNICAL POSITION ON
REGULATORY CORSIDERATIONS IN THE DESIGN AND CONSTRUCTION
OF THE EXFLORATORY SHAFT FACILITY

1.0 INTRODUCTICN

The U.S. Departmert of Energy (DOE) is required by the Nuclear Meste Policy Act
of 1982 (NKPA), as amended, and by 10 CFR Part 60 to conduct a program of site
characterizatior before submitting a Ticense 2oplication, As part of its site
characterization program, DOE will construct an exploratory shaft facility
(ESF). The ESF will generally consist of surface-support facilities,
shafts/ramps, underground main test ares, and exploratory drifts. The primary
purpuse of the ESF is to support site characterization activities. However,
since the ESF may become a part of an eventual geologic repository operations
area (GROA), the ESF design will be required to satisfy applicable GROA design
requirements,

In reviewing DOE's ESF Title 1 cesign and related documents (e.g., DOE's
acceptability aralysis of the ESF Title I design, Reference 1), the U.S. Nuclear
Regulatory Commission (NRC) staff noted that several 10 CFR Part 6C requirements
applicable to GROA design were not considered {Reference 2). The NRC steff had
several interactions witt the DCE and provided written comments on this subject
(Keference 2). This techrical position (TP) is a compilation of previous HRC
staff positions on this subject and provides further clarification of the staff
position on regulatory considerztions in the design and construction of the ESF.

In the ESF and the GROA, the surface and the underground facility will be
connected by shafts or ramps. (The term "shaft,” &s used in 10 CFR Part 60, is
understoed to include both shafts and ramps.) Proper coordination between ESF
design and GRCA design is essential te ensure that the ESF, as constructed,
will not interfere with the waste isolation cepability of the site, ard will
facilitate site charecterization activities.
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This TP provides an approach acceptable to the NRC staff for implementation of
applicable 10 CFR Part 60 requirements related to the ESF. It covers topics
that include certain aspects of the design control process, coordination of ESF
design with GROA design, considerationr of &lternatives, excavation methods,
test interference, &nd site characterization. The posftions and discussion in
this TP are based on the premise that the ESF will eventually become a part of
2 future GROA. Therefore, 2811 1G CFR Part 60 requirements applicable to

the GROA design are considered 2pplicable to the ESF design. Figure 1 gives an
example of an approach that DOE can use to achieve compliance of the ESF design
with 10 CFR Part €C requirements.

In reviewing DOE's work on the ESF design and related documents, including the
ESF elternatives study, the NPC used the following two general guidelines:

(1) the ESF desigr, constructicr, and operation should limit adverse impacts on
vaste isoletion capabilities of the site; and (2) the ESF design, construction,
enc operatior should not preclude the collection of needed site data. This TP
gives the specific guidelines by which the NRC can assess DOE's work on the ESF.
design and documents releted thereto.

An important purpose of the ESF 1s te collect site characterization data for
use in designing the GRCA. Therefore, the design of the ESF must be completed
orn the basic of only very limited subsurface information, in situ testing, &nd
exploration. Consequertly, uncertzinties associated with the available,
limited deta should be accounted for in the design of the ESF,

Section 2.0 of this document focuses on the key 10 CFR Part 60 requirements
that relate to the design and the construction of the GRCA and are, therefore,
appliceble to the ESF. The technical position statements ere listed in Section
3.0. Section 4.C of this paper provides & discussion of the supporting
rationale behind the stated techniczl positions. Appendix A to this draft is
reserved for the staff's response to public comments on this TP, This response
will be included in the final TP 2fter comments on this document have been
setisfactorily resolvec.
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Technicel positions are issued to describe and make svaileble to the public
methods acceptable to the NRC staff for implementing specific parts of the
Commission's regulations, or to provide guidance to the Department of Energy.
Technica) positions are not substitutes for regulations, and compliance with
them is not required. Methods and solutions different from those given in the
position will be acceptable if they provide a2 basis for the findings requisite
to the issuance or continuance of an authorization or license by the Commission,

The NRC staff has issued technical positions to provide guidance in the following
related areas: desigr information needs in the site characterization plan (SCP)
(Reference 3), in-situ testing (Reference 4), and borehole and shaft sezling
{Peference £). The DOE should consider these TPs in conjunction with this TP.

2.0 REGULATOPY FRAMEVORK

The 10 CFR Part 60 requirements to be considered in the design of the ESF are
listed in Appendix [ of this aocument, While the list has been developed to
precvide general guidance, it is recognized that some of the requirements may
not ir fact impact the desicr of the ESF and that other requirements may have
relevarce even thouch not listec¢ in Appendix B. Some of the key regulations
are stated below, and the text of these regulations, including the term “site
characterization,” is provided in Appendix C of this document., For the text of
remzining appliceble 10 CFR Part 60 requirements, refer to Title 10, Chapter I
of the Ccoe of Federa' Regulaticns (Reference €).

© 10 CFR €0.15(c) addresses the site characterization requirements, These

requirements state that (1) the manner of investigations should limit

adverse impacts on long-term performance of repository; (2) the number of

exploratory boreholes and shafts should be 1imited to the extent practical;
(3) to the extent practical, the exploratory boreholes ar¢ shafts should be
located where shafts are planned for urderground facility constructiorn and
operation or where large unexcevated pillars for repcsitory are planned;
arnd (4) the ESF design should be planned and coordinated with the geologic
repository cperations ares desier.
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10 CFR 60.17(c) requires the DOE to submit to the NRC the site characteri-
zation plan that shall contain a conceptual design for the GROA that takes
into account likely site-specific requirements.

10 CFR 60.21(c){1)}(91)(D) requires the DOE to assess the effectiveness of
engineered and natural barriers, including barriers that may be themselves
8 part of the geoTogic repository operations area, 2gainst the release of
radicactive material to the environment. The analysis shall also include 2
compzrative evaluation of alternatives tc the major design features that
are important to waste isolatior.

1C CFR 60.112 states the requirements for selectinc the geologic setting

and design of the engineerec barrier system and the shafts, boreholes, anc
their seals to meet the overall system performance objectives for the
geologic repository sfter permarent closure with respect to both anticipated
and unanticipated processes and events,

10 CFR €0.131 and 1C CFR €0.133 specify design criteria for the underground
facility in the geologic repository operations area. (For text of these
recilatory requirements, refer to 1G CFR Part 60 (Reference 6).)

10 CFP €C.134 specifies general criteria for the design of seals ard the
selection of materials and placement methods.

10 CFR 60.151 and 1C CFR 60.152 require the DOE to implement 2 quality
sssurance program based on the criteria of Appendix B to 10 CFR Part 50,
as applicable. If the components of the exploratory shaft facility are
determined to be important to safety or waste isolation, they and the
activities that affect their performance should be covered by the
epplicable cuality assurance program,
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(1)

(2)

(3)

(4)

TECHNICAL PGSITIONS

Approach for Compliance with 10 CFR Part 60 Requirements

A defensible approach should be developed to consider and implement 10 CFR
Part 60 GROA design requirements applicable to the ESF design. An example
of an acceptab)e approach is given in Figure 1.

Quality Assurance

Items anc activities of the exploratory «haft facility that are potentially
important to safety and waste isolation should be identified in accordance
vith the NRC staff guidance in NUREG-1318 (Reference 7). The identified
structures, systems, and cerponents should be designed, constructed, and
operzted under the appropriate parts of the quality sssurance proaram,

The ovelity assurance prograr, including the design control process,

shoulc be established and irplemented ir accordance with the NRC staff
positions identified in the "Review Plan for High-Level Haste Repository
Guzlity Assurance Program Descriptions" (Reference 8).

Plznning and Coordination of ESF Design with GROA Design

A conceptual desicr of the GRCA should be considered in the design of the
ESF. For exanple, the shafts, ramps, arc drifts for the ESF should be
selected in locationc where these features are planned for the GROA unless
2 need for different design car be justified and their impact on the waste
jsoletion capability of the site and impact on data collected from site
characterizatior are acceptable.

tersideration of Alternztives for Design Features

For the desicrn of the ESF, a comparative evaluation of alternatives tc
wajor GROA design features should be considered with particular attention
tc the alterretives that would provide longer radionuclide containment and
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isolation. Such GROA design features include the following: (2) waste
emplacement depth; (b) underground facility boundary; (c) location,
number, and size of shafts or ramps; (d) excavation methods; (e) drainage
design; and (f) sezling methods. ‘

(5) Excavation Methods

To the extent practica), the methods of constructing the ESF should be
selected to 1imit, rather than attempt to account for, mechanicel,
hydrological, or chemical damage to rock and to 1imit the creation of
potentic1 pathways for radionuclide migralion around the shafts, ramps,

ard the underground openings. The excavation methods should be selected to
provide confidence that the ESF will not adversely impact the waste '
isolation capability of the site and will facilitate site characterizetion,

(€) Test Interference

To the extent practica?, the ESF design features, including test leyout,
test sequencirg, and separation between test aree and proposed future
repository, should be selected to avoid, rather than attempt to account
for, the potertial for interference with site characterization,

(7) Estatlishment of Rarces of Site Farameters

The layout, spacing, extent, and the orientation of the ESF design
features, such as shafts, remps, drifts, boreholes, and test area should
facilitate gathering of dete to esteblish the geologic conditions and
ranges of parameters important to repository performance and to site
characterizatior.
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4.0 DISCUSSION

The following discussion follows the order of the list of technical position
statements given in Section 3.0.

(1) mpproach for Compliance with 10 CFR Part 60 Requirements

As a pre-requisite to the ESF design, it is essential that DOE develop an
approach to meet the épplicable GROA design requirements contzined in 10
CFP Part 60. These include site characterization requirements given in
10 CFF €C.15 and other applicatle GROA requirements, if the ESF is to.
bececme a part of & future repository.

It is impertant thet & defensible logic is used in developing the approach
to comply with applicable 10 CFR Part 60 requirements. The logic should
be based on two general principles: (1) the ESF design'1imits adverse
impacts on the waste isolation capability of the geologic repository, and
(2) this design coes not preclude the gathering of sufficient data
necessary to demcnstrate site suitability and for the design of the GROA.
The ESF design and constructior should also permit flexibility to modify,
if necessary, the reference conceptual design of the GROA based on data
collected during site characterization,

An example of ar acceptable approach to achieving compliance of the ESF
design with the requirements contained in 10 CFR Part 60 is given in
Figure 1. It is recognized that there could be many different ways in
which compliance of ESF design with 10 CFR Part 60 requirements could be
achieved. However, DOE should use an approach suited to its particular
design needs. Furthermore, the various steps shown in this figure should
not te interpreted as an NRC staff suggestion to DOE that it develop
separate evaluatior documents, each corresponding Lo 2 particular step in
the process.
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In the example approach, GROA design criteria are first developed to
assure that the GROA design will comply with applicable 10 CFR Part 60
requirements. Based on these design criteria, a number of preliminary
GROA design concepts are developed. HNext, these design concepts should
be reviewed to verify that the required design criteria identified in the
first step are met, The GROA design concepts should be revised until
they meet 211 the required design criteria.

The next step in the example approsch is to determine which GROA design
features are potentially important to waste isolation. KUREG-1318
(rReference 7) provides guidance in this ragard., For those design features
identified, rajor attritutes of the features (e.g., location, size,
extent, method of construction, etc.) should be 1isted &nd & comparative
evalustion perforned to evaluate which alternatives would provide longer
radionuclide containmert and isolation. Based on these evaluations,

" preferred GROA design concept(s) should be selected and reference GROA
conceptua) desion(s) should be developed.

The ESF design effort reeds tc be ccordinated with the reference GROA
conceptua) design(s). The ESF desigrn criteria are developed to assure
minimur impact on waste isolation and collection of needed site character-
ization data. The ESF desior concepts are then developea taking into
consideration the reference GRCA conceptual design(s) developed earlier.
These concepts need to be reviewed to ensure that the two main objectives
related to minimization ot weste isolation impact and site characterization
requirements are met. The ESF design concepts are revised until these
objectives are met. Finally, an ESF design concept is selected and the
detailed design is ceveloped.

The design nay need to be modified during construction of the ESF based
on in-situ conditions discovered at the site. In making any design
modifications, the ESF desigr process selected by DOE should be revisited
to ensure that the applicable 1C CFR Fart 60 requirements are complied
witt,

DRAFT TECHLICAL PCSITION - & - C€/c€/90



(2) CQuality Assurance

The ESF design process should be subjected to 2 quality assurance (QA)
program to assure compliance with 10 CFR 60.151 and 60.152. Adequate
implementation of the QA program is considered vital to successful
coordination of the ESF design with the GROA design. Section 3.0 of the
NRC "Review Plan for High-Level Waste Repository Quality Assurance Program
Descriptions (Revision 2)" provides acceptance criterja for those
activities related to design control. The DOE's design control process
vould be considered acceptable if it complies with the requirements given
in Sectiorn 2 of the QA review plan,

ks previously noted, NUREG-1318 provides guidance on how to identify items
and activities important to safety and important to waste isolation. The
DOE shoulid review 211 of the structures, systems, and components &ssociated
with the ESF, using the methodology described in NUREG-1318, to identify
those that may be potentially important to safety or waste isolation. The
identified structures, systems, and components should then be designed,
constructed, arno operated urder an appropriate QA program. Those aspects
of design that mey affect waste isolation should be translated into
requirements that consider the need tuv meet the performance objectives for
the geologic repository fer the next 10,000 years. Moreover, the design
process should ensure that the 10 CFR Part 60 requirements are incorporated
jnto the various stages of oesign,

As the ESF is likely to become & part of a future repository, the
systematic desigr and approvel process should take into account 10 CFR
Part 60 requirements thet deal with site characterization, retrieval,
cortainment, and long-tern waste isolation. As previously noted, Appencix
B of this cocument lists those 10 CFR Part 60 requirements that should be
considered in the ESF design. The design process should estsblish a
correlatior between the NRC regulatory requirements and DOE's proposed
desicr.. There shculd be cleer and systematic documentation reczrding how

(Vo]
]
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(3)

each relevant 10 CFR Part 60 requirement is translated into design
requirements, drawings, specifications, and procedures as stated in
Criterion 111 of Appendix B to 10 CFR Part 50 (applicable by virtue of
10 CFR 60.152). The principal QA measures should include the control of
design interfaces, desion verification, control of design changes, &nd
use of appropriate standards. o

Planning and Coordination of ESF Design and Construction With GROA Design

Coordination of the ESF cdesign and construction with GROA design is needed
to ensure that the ESF construction does not adversely impact the waste
isolation capability of the geologic repository. 10 CFR 60.15(c)(4)
requires that the "subsurface exploratory drilling, excavation, and in
situ testing before and during construction sha1l be planned .and cocrdinated
with geologic repositury cperations area design and construction." Also,
10 CFR 60.15{c}{3) requires that "to the extent practical, exploratory
boreholes and shafte in the geclogic repository operations area shall be
located where shafts are planned fer underground facility construction and
cperation cr where large unexcavated pillars are planned." To meet these
requiremerts, it is necessary that a conceptual design of the GROA be
developed sc that the exploratory shaft(s) can be located where shafts or
unexcavated pillars for the GRCA are planned, to the extent practical.
Also, the ESF test area and exploratory drifts should be a8t the same depth
as that proposed for waste efiplacement, and the shafts or ramps designed
for the ESF should be selected from those plenned for the GROA, to the
extent practical.

In general, the requirements for the ESF should not unnecessarily increase
the nurter of the repository shafts or ramps. To minimize the total
number of penetrations through the geolegical barrier, coordination of the
EST design with the GROA design should permit the selection of ESF shafts
or ramps and drifts that can be integrated with repository shafts, ramps,
anc ¢rifis in the GRCA design. Such coordfnation will &1llow compliznce
with the requiremert to mininize the nurber of penetrations.
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The location of ESF shafts or ramps should take into account possible
uplift or subsidence caused by the thermal effects of waste emplacement,
fault movement, and tectonics. The results of 2 preliminary analysis of
the impact of ESF construction on GROA performance could be used to
provide this information. Potential effects of fault movements caused by
thermz) or tectonic effects should also be considered when selecting the
locations for the ESF access openings. The shaft or ramp Jocations,
construction methods, and liner material for the &ccess openings should
accommodéte future needs for sealing and drainage.

Exploratery shaft facility shaft(s) and/or ramp(s) will become the first
mejor penetretions through the geological barrier. As such, they could
become preferertial pathways for water inflow into the repository, or for
gaseous radionuclide releases. Recognizing that at the time of ESF
construction considerable uncertainties will remain abcut'what, ultimately,
the likely dominant flowp2ths may be, the approach to the selection,

desigr end construction of these penetrations should account for these
uncertainties., Suitable provisions should be made for proper drainage
from the underground cpenings and the design should facilitate future
sealing options.

(4) Consideration of Alternatives for Design Features

As required by 10 CFR 66.21({c)(1)(ii)(D), a comparative eveluation of
several possitle alternatives to the major design features should be
performed at the initial staces of the GROA design. For example, this
comparative evaluation should include 2 study of possible variations in
the depth of waste emplacement earea and its boundary, the location and
number of shaft(s) and/or ramp(s), the excavation methods, and other major
design and construction festures. Preliminary design concept(s) for the
GROA should be developed from these comparative evaluations of preliminary
design(s;, with particular attention to the alternatives to the major
cesign features that provide longer radionuclide coﬁtainment and isolation.
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On the basis of the selected preliminary design concept(s), reference
conceptual design(s) for the GROA should be developed. The ESF design

should be planned and coordinated with the reference GROA design(s). The
reference GROA design(s) may require changes as a result of data gathered
during site characterization. Therefore, to the extent practical, the
selected ESF design should allow sufficient flexibility to revise the
reference GROA design(s) to 2)low adjustments where necessary to

accommodate specific site conditions identified during site characterization.

The ESF and GROA coordination requirements are discussed in Item 3 of this
Section. Theoretically, meny possible ESF design options would meet

the requirement for coordination of the ESF design and construction with
the GROL cesign(s). Before a design is selected for the ESF, an evaluation
should be made that considers potential merits of verious options within
the constraints of the reference GRCA design(s). 1n this evaluation, it
is importart to pay particular attention to the requirements for geologic
repesitory waste isolatior and site characterization needs. If an ESF
desigr cption is determined to be better suited based on the site
characterization needs and yet is not within the constraints of the GPOA
cesign(s), the need for such an ESF design should be justified and its
impact or waste isolation of the geologic repository studied. Ficure 1
conteins an example of an acceptable approach for arriving at an ESF
design.

(5) Excavation Kethods

Since the ESF is 1ikely to become a part of the GROA, the methods for
constructing the underground openings for the ESF should be compatible
with the requirements for the GROA to meet the applicible 10 CFR Part 60
requirements., Also, the degree of damage to the rock surrounding the
openings and the extent of the dameoe zone should be limited so that the
mechenical, hycdrological, or chemical damage does not preclude adequate
site characterization and performance. The construction and operation
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should be compatible with data gathering activities at the site, such as
geological, geotechnicel, thermomechanical, hydrological, and geochemical
testing.

The excavation methods should be selected to 1imit the creation of possible
preferentis) pathways by which groundwater may contact the waste packages
or by which the radionuclides may migrate to the accessible environment.
The {impact of foreign substances such as constructfon water, blasting

fumes from chemical explosives, and diesel equipment fumes should be
limited so that the characterization of the surrounding rock mass and the
ability of the site tc neet the pérformance objectives are not compromised.

Test Interference

The ESF shculd be designed and constructed to avoid, to the extent
practical, adverse impacts on site characterization, To maintain
confidence in the reliability cf data collected from site characterizatior,
the tests should be ccnducted so that they dc not interfere with each
other and with constructior activities, rather then attempt to account for
such interference wher interpreting site cheraterization data., The
distances between the ESF construction and operation activities and in
situ tests must be sufficient to prevent interference with site
characterizatior activities. Likewise, in situ tests should be designed,
loceted, and sequenced to aveid interference between the tests themselves,
The effects of ventilation air cr the rock mass to be tested should also
be considered.

Certzin performence confirmation tests may need to be initiated during
site characterizetion, and msy need to be continued urtil permanent
closure. This requirement erphasizes the need for coordination between
the ESF cesign and the GROA design because it will be necessary to ensure
thet the GROA construction and operations do not unduly interfere with the

TECELICAL FCSITION - 13 - 06/26/9C
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continuing performance confirmation testing. For cases where performance
confirmation tests may be needed for a long duration, 1t would be prudent
to account for uncertainties in predicting long-term rock behavior for
estimating interference effects.

Establishment of Ranges of Site Parameters

To establisk the needed information related to the suitability of the

site, the extent of site characterization should be planned to provide 2
sufficient range of data. The data should 21so provide adequate informa-
tion for designing the GROA arc analyziny the site performance. Therefore,
the ESF design should ersure that the data collected wil) provide the
renges of conditions and processes throughout the site.

To some extent, site characterization has tc be an iteretive procedure. A

" better understerding of aaditional investigation needs will develop as

site characterizetion results are analyzed. Sufficient flexibility should.
be built into the ESF desicr tc 21low for modifications and expansion of
the site characterizatior efforts if such changes are indicated on the
basis cf the initial findirngs.

Extensive drifting may be the most promising approach to reduce certain
dats uncertainties. 1t alsc presents one of the more difficult challenges
for coerdination of the ESF desian with the GROA design, Optimum drift
orientation and length may not necessarily coincide with preferred GROA
layout. A careful balancing cf the site cheracterization needs with the
geologic repository performance objectives will be essential.
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APPENDIX A

STAFF RESPONSE TO PUBLIC COMMENTS

This appendix will be 2dded after receipt and resoluti
Committee on Nuclear Waste (ACHM) comments.
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APPENDIX E

LIST OF 10 CFR PART 60 REQUIREMENTS TO BE CONSIDERED
Iti THE DESIGN OF THE EXPLORATORY SHAFT FACILITY

This eppendix lists recuirements cf 10 CFR Part 60 that pertain to the portions
of the geclogical repcsitory operations area that incorporate or may be
impacted by the ESF. These requirements should, therefore, be considered in
the design of the ESF.

The appendix 21so incluoes requirements of 10 CFR Part 60 that pertain to site
characterization, As the ESF is 2 fecility that is to be used &8s part of the
site characterization program, to establish needed background information
releted to the suitability of the site, these requirements must also be
considered.

¥hile the list has been developed to provide general guidance, it is recognized

that some of the requirements may not in fact impact the design of the ESF and
thet other requirements may have relevance even though not listed below.
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Table 1

SUEPART A - GENERAL PROVISIONS

10 CFR Requirement to
Part 60 be Considered in
Requirement the ESF Design*

60.1

60.2 A
60.3

60.4

60.5

60.6

€C.7

60.8

6C¢.9

€C.10

* The letter A apreering in thic column indicates that the 10 CFR Part 60
requirement listed in the first colurr should be considered in the ESF

design.
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Table 1 (continued)

SUBPART B - LICENSES

10 CFR
Part 60

Reguirement

DRAFT TECHRICAL PCS1TION

60.15(2)
60.15(t)
€C.15(¢c)
60.16
60.17(¢e}
60.17(b)
60.17(c)
60.18
60.21(e)
6C.21(b){1)
€G.21(b)(2)
€6.21(bj(3)
€C.21(b)(4)
60.21(b (%)

60.21(c)(1)(1)

Requirement to
be Considered in
the ESF Design

b — I I B

6C.21(c)(1)(ii)(A-C)(F)

6C.21(c)(1)(ii)(D)
€C.21(c)(1)(i1)(E)

60.21(c)(2)
6C.21(c)(3)
€0.21(c)(4)
60.21(c)(5)
60.21(c){6)
60.21(c}(7)
60.21(c)(&)

- 2( -
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Teble 1 (continued)

SUBPART B - LICENSES

10 CFR Requirement to
pPart 60 be Considered in
Requirement the ESF Design

€0.21(c)(S)
60.21(c)(10)
6C.21(c)(11) A
60.21(c)(12}
6C.21(c)(13)
60.21(c)(14)
60.21(c}(15)
6C.22

60.23
60.24(a) A
60.31

66.32

60.33

60.41

60.42

€C.43

€C.44

6C.45

60.46

6C.51

60.52
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Table 1 (continued)

SUBPART C - PARTICIPATION BY STATE GOVERNMENTS AND
AFFECTED INDIAN TRIBES

10 CFR Requirement to
Part 60 be Considered in
Requirement the ESF Design

60.62
6C.63
60.64
6C.65

~
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Table 1 (continued)

SUBPART D - RECORDS, REPORTS, TESTS, AND INSPECTIONS

10 CFR Requirement to

Part 60 be Considered in
Requirement the ESF Design

60.71

60.72(a) A

60.72(b) A

60.73

60,74 A

60.75
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Table 1 {continued)

SUBPART E - TECHNICAL CRITERIA

10 CFR Requirement to
part 60 be Considered 1in
Requirement the ESF Design
60.10]
60.1C2
60.111(2) A
60.111{b)(1) A

6C.111(b)(2)
€C.111(b)(3)
€¢.112
€0.113(8)(1)(1)
60.113(2a)(1)(i1)
60.113(2)(2)
€0.113(b)(1)
€C.113(b)(2)
60.113(b)(3)
60.113(b)(4) A
60.112(¢)

€0.12

60.122(s}(1) A

» > P P>

» >
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Teble 1 (continued)

SUEPART E - TECHKICAL CRITERIA

10 CFR
Part 60

Reguirement

Requirement to
be Considered in

the ESF Desian

DEFFT TECHIICEL POSITION

60.122(2)(2)
60.122(b)
60.122(c)
60.130
€C.131(a)
60.131(&)(1)
60.131(2)(2)
60.131(a)(2)
€0.131(2)(4)
€C.131(a)(5)
60.131(a)(6)
60.131(bj(1)
€0.131(b)(2)
€0.131(b)(3)

€0.131(b)(4)(1)
€C.131(b}(a)(i1)

€0.131(b)(5)
€C.131(b)(6)
60.131(b)(7)
60.131(b)(8)
6C.131(b)(9)
€C.131(b)(10)
60.132(e)
60.132(t)
€0.132(c)
€0.132(¢)
€0.132(e}

- ?25 -

- T > P >
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Teble 1 {continued)

SUBPART E - TECHNICAL CRITERIA

Reguirement

DRAFT TECENICAL PCSITICK

10

CFR

Part 60

60.
60.
60.
€0.

133(5)
133(b)
133(¢)
133(d)

60.133(e)(1)
€0.133(e)(?)

€C.
60.
€C.
6C.
€C.
.134(b)
€c.
60.
6C.
€C.
6C.

€0

133(f)
133(g)
133(h)
133(3)
134(s)

135{a}
135(t
135/c)
135(d;
137

Requirement to
be Considered in
the ESF Design

> T P P T P P P b > P>
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Table 1 (continued)

SUBPART F - PERFORMANCE CONFIRMATION PROGRAM

10 CFFR Requirement to
Part 60 be Considered in

Reguirement the ESF Design

60.140(a)
60.140(b) A
60.140(c) A
60.140(¢)(1) A
60.140(¢)(2)
6C.140(d)(3)
60.140(d)(4)
60.121 (&)
6C.141(b)
60.141(c)
60.141(d)
60.14) (¢}
6C.142(a)
60.142(t;
60.142(c)
60.1482(¢)
€0.143(a)
60.143(L )
60.143(c)
60.143(d)

 r» > P P > r > > > P > >
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Table 1 (continued)

SUBPART G - QUALITY ASSURANCE

10 CFR Requirement to

Part 60 be Considered in
Requirement the ESF Design

60.150

60.151 A

60.152 ‘ [
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Table 1 (continued)

SUBPART H - TRAINING AND CERTIFICATION OF PERSONKEL

10 CFR Requirement to
part 60 be Considered in
Requirement the ESF Design

€C.160
€C.161
60.162
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APPENDIX C
TEXT OF KEY 10 CFR PART 60 REQUIREMENTS
10 CFR 60.2

ugite 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 site relevant to
the procedures under this part. Site characterization includes borings,
suriace excavations, excavation of exploratory shafts, limited subsurface
lateral excavations and borings, and ir situ testing at depth needed to
determine the suitability of the site for 2 geologic repository, but does not
include preliminary borings 2nd geophysicel testing needed to decide whether
site characterization should be undertaken,

10 CFF €0.15(c)

The prograr of site characterization shall be conducted in accordance with the
fcllowing:

(1) Investigations to obtain the required information sh211 be conducted in
such a manner as to limit adverse effects on the long-terr performance of
the geologic repository to the extent prectical,

(2) The numter of exploratory borehcles and shafts shall be limited to the
extent practical consistent with obtaining the information needed for site
characterization,

(3) To the extent practical, exploratory boreholes and shafts in the geologic
repository cperations area shall be located where shafts ere planned for
underground facility construction and operation or where large unexcavated
piliers are planned. |
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(4) Subsurface exploratory-drilling, excavation, and in situ testing before
and during construction shall be planned and coordinated with geologic
repository operations area design and construction,

10 CFR 60.17(c)

The site characterization plan shall contain 2 conceptual design for the
geologic repository operations area that takes into account likely
site-specific requirements.

10 CFR 60.21(c)(1)(i4)(D)

The assessment (of the site at which the proposed geologic repository
operations ares is to be located) shall contain:

The effectiveness nf engineered and natural barriers, including barriers
that may rot be themselves 2 part of the geolugic repository operations
area, agsinst the release cf radioactive material to the environment. The
analysis shall &lso include a comparative evaluation of alternatives to
the major design features that are important to waste isclation, with
particular attentior to the alternatives that would provide longer
radionuclide containment and isolation.

10 CFR 60.112

The geologic setting shall be selected and the engineered barrier system &nd
shafts, boreholes and thefr seals shell be designed to assure that relesses of
radioactive materials to the accessible environment following permanent closure
cernform to such generally applicable environmertel standards for radioactivity
as may have been established by the Environmental Protection Agency with
respect to both anticipeted processes and events and unanticipated processes
&nd events.
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10 CFR 60.134

(2) Seals for shafts and boreholes shall be designed so that following
permanent closure they do not become pethways that compromise the geologic
repository's ability to meet the performance objectives or the period
following permanent closure.

(b) Materials and placement methods for seals shall be selected to reduce, to
the extent practicable:

(1) The pctential for creating @ preferentisl pathway for groundwater to
contact the waste packages or

(2) For radionuclide wigration through existing pathways.

10 CFR €0.151

The quality assurance program applies to 811 systems, structures and components
important to safety, tc design and ckaracterizeation of barriers important to
waste isolation and to activities related thereto. These activities include:
site characterization, facility and equipment construction, facility operation,
performance confirmation, permanent closure and decontamination and dismantling
of surface facilities.

10 CFR 60.1t¢

DOE shall implement & quality essurance program based on the criteria of
Appendix B of 10 CFR Part &C as appliceble, and appropriztely supplemented by
additional criterie &s required by 10 CFR 60.151.
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