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1O INTRODUCTION




result in the demal of oo application for the proposed
site”™ (44 FR 70409).

In reviewing DOE's ESF Title 1 design and related docu-
ments (DOFE, 1989), the NRC staff noted that several 10
CFR Part 60 requirements applicable 10 GROA design
were not considered (NRC, 1989, pp. 4.1-4.3). More-
over, the NRC staff has had several interactions with
DOFE and provided DOE with written comments on this
subject that represent, in fact, de facto staff positions. This
STP 1s a compilation of these previous staff positions, and
includes further clarification of the specific staff positions
on regulatory considerations in the design and con trug-
tion of the ESE.

This STP also describes an approach acceptable to the
NRC staff for implementation of applicable 10 CFR Pan
60 requirements related to the BESE. It covers topics that
include certain aspects of the design control process, co-
ordination of ESI design with GROA design, considera-
tion of alternatives, excavation methods, test interfer-
ence, and site characterization. The positions and
discussions in this STP are based on the premise that the
permanent components of the ESF may eventually be-
come a pat of the GROA (see DOL, 1988a, p.
K.4.2-216), and the puidance in this STP is intended only
for that ase where DOLE intends to incorporate the per-
manent components of the ESF into the final GROA
design. Under these circumstances, all 10 CFR Part 60
requirements applicable to the GROA design are consid-
ered applicable to the ESF design, Figure 1 pives an
example of an approach that DO can vse to achieve
compliance of the ESF design wath 10 CFR Part 60 re-
quirements,
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In reviewing DOE's work on the ESF design and related
documents, NRC used the following two general guide-
lines: (1) the ESF design, construction, and operation
should facilitate the collection of needed siie data; and
(2) the ESF design, construction, and operation should
linuit adverse impacts on waste solation capabilities of the
site, to the extent practical. This STP gives specific guide-
lines by which DOE can approach the ESF design; these
puidelines are the technical position statements listed in
Section 3.0,

Section 2.0 of this document focuses on the key 10 CFR
Part 60 requirements that relate (o the design and the
construction of the GROA and, therefore, are considered
by the staft 1o be applicable to the design and construction
of the ESE. The technical position statements are listed in
Section 3.0. Section 4.0 provides a discussion of the sup
porting rationale hehind the technical positions stated tn
Section 3.0, Appendix 1) contains the staff’s response 1o
the public commer s received on an eardier draft STP
noticed in the Federal Register on August 14, 1990 (55
FR 33193),

STPs are issued to describe and make available to the
public methods aceepiable to the NRC staff for imple-
menting specific parts of the Commission’s regulations,
or to provide gudance to DOL. Moreover, S1Ps are nol
substitutes for regulations, and compliance with them s
not required. Methods and solutions differem from those
given in the STP will be acceptable if they provide & basis
for the lindings requisite to the ssuance or continuance of
an authorization or license by the Commission.
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2.0 REGULATORY FRAMEWORK

The 10 CFR Part 60 requirements 1o be considered in the

and construction of the ESF are listed in Appendix

C of this document. These requirements would be appli-

cable for those permanent components of the ESE that

may eventually become part of the GROA. Although the

list has been loped to provide general guidance, it is

that some of the requirements may not, in

fact, impact the design of the ESF. Some of the key

latione are discussed next, and their texts are pro-

in Appendix B of this document. For the texts of

other applicabwe 10 CFR Part 60 requirements, refer to

U.S. Code of Federal Regulations, Tile 10, “Energy.” Defi-

nitions of some of the relevant regulatory terms are pro-
vided in Appendix A,

e Section 60.15(c) addresses site characterization re-
quirements. These requirements state that: (1) the
investigations should be conducted so as to limit ad-
verse elfects on the long-term performance of the
peologic repository, 1o the extent practical; (2) the
numher of exploratory boreholes and shafts should
be limited, 10 the extent practical, consistent with
obtaining the required information; (3) to the extent
practical, the exploratory boreholes and shafts
should be located whcfcnxmfts are planned for un-
derground fecility construction and operation, or
where large unexcavated pillars for the geologic re-
pository are planned; and (4) subsurface exploratory
drilling, excavation, and in-situ testing before and
during construction should be planned and coordi-
nated with the design and construction of the
GROA,

e  Section 60.16 requires DOE to submit an SCP
NRC in accordance with 10 CFR 60.17(c), the SCP
must contain a conceptual design for the GROA
that takes into account likely site-specific require-
ments.

e  Section 60.21(cH1)u¥D) reguires DOL, mn its -
cense apphication, to assess the effectiveness of en-
gineered and natural barriers, including barners that
may not be themselves a part of the GROA, against

the release of radioactive material to the environ-
ment. The analysis shall also include a comparative
evaluation of alternatives to the major design fea-
tures that are important to waste isolation.

e Section 60.112 states the requirements for selecting
the geologic setting and design of the engineered
barrier system and the shafts, borcholes, and their
seals, to meet the overall system performance objec-
tves for the geologic repository after permanent clo-
sure, *ith respect 1o both anticipated and unantici-
pated processes and events,

o Section 60.113(a)2) states the subsystem perform-
ance requirement for the geologic setting. It speci-
fies that the geologic repository shall be so located
that pre-waste-emplacement groundwater travel
time along the fasiest ~ath of likely radionuchide
travel from the disturbec ne to the accessible envi-
ronment shall be at least 1000 years, or such other
travel time as may be approved or specified by the
Commission,

e Sections 60.131 and 60.133 specify certain minimum
design criteria for the geologic repository opera-
tions arca. (For the text of these regulatory require-
ments, refer to 10 CFR Part 60.)

e Scction 60.134 specifies criteria for the design of
scals and the selection of materials and placement
methods.

e  Sections 60.151 and 60.152 require DOE to imple-
ment a QA program based on the ¢riteria of Appen-
dix B 1o 10 CFR Part 50, as applicable. If the compo-
nents of the ESE are determined (o be important to
salety or waste solation, they and the activities that
affect their performance should be covered by the
applicable QA program.

The NRU staff has issued 8TPs to provide guidance i the
following related areas: design information needs in the
SCP (NRC, 1985a), in-sttu testing (NRC, 1985b), and
borehole and shaft sealing (NRC, 1989b). DOE should
consider these earlier STPs in conjunction with this STP.
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3.0 STAFF TECHNICAL POSITIONS

The following technical position statements relate to the
design and construction of the ESF. They apply to that
case where DOE intends to incorporate the permanent
components of the ESF into the final GROA design. All

these technical
particular significance should be atributed to the or-

no

positions should be considered important;

der in which they are given.

m

)

3

4

Approach for Compliance with 10 CFR Part 60
Requiremenis

A defensible approach should be developed to con-
sider and implement 10 CFR Part 60 GROA design
requirements applicable to the ESF design. An
example of an acceptable approach is given in
Figure 1.

QA

Items and activities of the ESF that are potentially
important to safety and waste isolation should be
identified in accordance with the NRC staff guid-
ance in NUREG-1318 (NRC, 1988). The identified
structures, systems, and components should be de-
signed, constructed, and rperate d under the appro-
priate parts of the QA program. The QA program,
including the design control process, should be es-
tablished in accordance with the NRC stalf posi-
tions identified in the “Keview Plan for High-Level
Waste Repository Quality Assurance Program
Descriptions” (NRC, 1989¢).

Planning and Coordination of the ESF Design
and Construction with the GROA Design

A conceptual design of the GROA should be con-
sidered in the design of the ESF. For example, 1o
the extent practical, the shafts, ramps, and drifts for
the ESF should be selected in locations where these
features are planned for the GROA, unless a need
for different design can be justified, and their im-
pact on the waste isolation capability of the site and
impact on data collected irom site characicrization
are acceptable.

Consideration of Alternatives for Design Features

For the design of the ESF, a comparative evalu-
ation of alternatives to major GROA design

(%)

(6)

(N

features should be considered, with particular at-
tention to the alternatives that would provide
longer radionuclide containment and solation.
Such major design features include the following:
(a) waste emplacement depth; (b) underground fa-
cility boundary; (¢) location, number, and size of
shafts or ramps; (d) excavation methods; (¢) drain-
age design; and (f) sealing methods,

Excavation Metbods

To the extent practical, the methods of constructing
the ESF should be selected to limit, rather than
attempt to account for, mechanical, hydrological, or
chemical damage 1o rock, and to limit the creation
of potential puthways for radionuclide migration
around the shafts, ramps, and the underground
openings. The excavation methods should be
selected to provide confidence that the ESF will
facilitate site characterization while not adversely
impacting the waste isolation capability of the site.

Test Interference

To the extent practical, the ESF should be designed
80 as 10 limit or avoid the potential effects of inter-
ference of ESF activities with those of site charac-
terization testing. It 1s preferable to obviate the
consequences of these cffects at the ESF design
stage rather than to account for them later. In this
repard, special attention should be given 1o those
aspects of the ESF design such as test layout, test
sequencing, and/or separation between the test
arca and proposed future GROA.

Establishment of Ranges of Site Parameters

The orientation, spacing, and extent ol ESY design
features (such as shafts, ramps, drifis, boreholes,
and testarea) should facilitate the collection of data
on the entire range of parameters that are likely to
be important 10 repository performance, GROA
design, and site characterizavon. The data collected
should also include information on the distribution
of these parameters,

NUR™G-1439



3.0 Swff Technical Positions

W DEVELOP PRELIMINARY GROA DESIGN CONCEPTS

CONSIDER EXISTING CRITICAL GEOLOGIC,
HYDROLOGIC, AND ENGINEE RING INFORMATION

L]

umm.g:mummmm
10 OFR PART 60 REQUIREMENTS

Y

REVISE GROA DESIGN CONCEPTS

g e

REVISE ESF OR GROA DESIGN CONCEPTS

FIGURE 1 - An of an
4.0 (Technica! Position No. 1) for a discussion

1o the text in
of this approach.
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ARE SITE
CHARACTERIZATION
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4.0 Discussion

concepts. In selecting a preferred design concept,
there 15 a need 10 consider what are the eritical
peologic, hydrologic, and engineering information
needs during site characterizaiion.

At this point, an evaluation is made to determine
whether the site characterization requirements
huve been met and the EST waste 1solation impacts
limited. In making this determination, the design
concepts for the GROA and the ESF are coordi-
nated and nerated, if necessary, to oprimize those
site characterization activities providing the critical
information needs, while at the same time limiting,
to the extent practical, long-term impacts 1o the
containment and waste isolation of the repository.
If the requirements for site characterization have
not been met and the ESI waste isolation impacts
are not limited, revisions to the GROA and/or the
IESF design concepts may be necessary. Having this
information in hand, the designer is now in a posi-
tion 10 make an informed decision on the selection
of a preferred ESF design concept and the Cevelop-
ment of the ESF conceptual design.

For the purposes of illustration only, we have

shown the two design efforts (repository and ESF)
as proceeding sequentially. However, we recognize
that there is some possibility that DOL may choose
10 undertake the two design efforts simultancously,
provided that DOE begins with a good understand-
ing of all applicable regulatory requirements, that
the on-going design efforts are well-integrated, and
that the design concepts are coordinated and iter-
ated 10 get good integration of the two designs be-
fore selecting a final design concept for either facil-
ity.
The exampie conveys the necessity for a structured
approach, 10 eifect a thorough and carelul coord-
nat.on and fteration of the engineering designs for
the ESF and GROA facilities, to determine their
compliance with applicable regulatory reguire-
ments and compatibility with each other, before the
ESF is constructed. There are many other ways 1
which compliance could be demonstrated. DOE
needs to select an approach suitable 1o its own
needs.

QA

10 CFR 60.151 and 60.152 require that any portions
of the ESF design process related to items impor-
tant 10 safety or waste isolation be subjected to
prescribed (or defined! QA programs. Adequate
implementation of the QA program is considered
vital to successful coordination of the ESF design
with the GROA design. Section 30 of the NRC
“Review Plan for High-Leve! Waste Repository
Quality Assurance Program Descriptions,” (NRC,
1989¢) provides acceptance criteria for those activi-

NUREG-1439
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ties, related 1o desgn control, that represent solu-
tions and approaches acceptable 1o the NRC stalf,

As previously noted, NUREG- 1318 provides guid-
ance on how to identify items and activities impor-
tant 10 safety and important 1o wasie isolation.
DOFE should review all the structures, systems, and
components associated with the ESF, using the
methodology described in NUREG- 1318, 10 iden-
tify those that may be potentially important to
safety or waste isolation. The identified structures,
systems, and components should then be designed,
constructed, and operated under an appropriate
QA program. Those aspects of design that may
affect waste isolation should be translated into re-
quirements that consider the need to meet the per-
formance objectives for the geologic repository.
Moreover, the design control process should en-
sure that 10 CFR Part 60 requirements are incorpo-
rated into the various stages of design.

For those components of the ESF that may become
part of a future repository, an adequate design con-
trol process will take into account 10 CFR Part 60
requirements that deal with site characterization,
retrieval, containment, and long-term waste isala-
tion. As previously noted, Appendix B of this docu-
ment lists those 10 CIFR Part 60 raquirements that
should be considered in Jhe ESE design. An ade-
quate design control process will ustablish a corre-
lation between NRC's regulatory requirements and
the proposed design. It would be prudent to clearly
anu systematically document how each of the rele-
vant 10 CFR Part 60 requirements has been trans-
tated inio design requirements, drawings, specifica-
tions, and procedures, as stated in Criterion 111 of
Appendix B to 10 CFR Part 50 (applicable by virtue
of 10 CFR 60.152). An adequate design control
process would inclede the control of design inter-
faces, design verification, control of design changes,
and use of appropriate standards. The stafl intends
10 moenitor changes made to the ESE design during
constrection through site visits, stafl reviews of
DOE's semiannual progress reports of site charac-
terization activities, and through observation of
DOE's QA audits in the implementation of the
ESF and GROA design control process.

Planning and Coordination of the ESF Design
and Construction with the GROA Design

This technical position i1s based on the require-
ments of 10 CFR 60.15. Section 60.15(¢)(4) requires
that the “Subsurface exploratory drilling, excava-
tion, and in-situ testing before and during construc-
tion shall be planned and coordinated with geologic
repository operations area design and construc-
ton” Also, 10 CFR 60.15(cX3) requires that “To
the extent practical, exploratory boreholes and
shafts in the geologic repository operations area



shall be located where shafts are planned for under-
ground facility construction and operation or where
large unexcavated pillars are planned.” One way to
meet these regulatory requirements is to establish a
systematic to ensure the coordinaiion and
integration of the collucated ESF and GROA con-
ceptual designs. This implies that attention must be
given 1o such GROA functions as retnieval, contain-
ment, and waste isolation, as well as site characten-
zation, at the time the design of the collocated ESE
is undertaken. As previously noted, Appendix B of
this document lists those 10 CFR Part 60 require-
ments that are considered applicable to the design
of a collocated LSV,

It would be prudent to establish a correlation be-
tween regulatory requirements and the manner by
which these regulatory requirements were trans-
lated into design requirements for the collocated
ESF and the GROA, as well as into relevant draw-
ings, specifications, and procedures. (For refer
ence, see 10 CPR 60.152 and Criterion 11 of Ap-
pendix B to 10 CFR Part 50.) A design control
ocess that provides for this capability as well as
or the capability 1o contral design interfaces, de-
sign verification, design changes, and use of appro-
priate standards would fazilitate both DOL's man-
agement of these activities as wel! as NRC's timely
evaluation of the extent to which DOE's lkense
application complies with the appropriate regula-
tory requirements.

1t is recognized that at the time of ESF design, only
a limited amount of information would be available
for the devciopment of a conceptual design of the
GROA. A final GROA design will not be devel-
oped by DOLE until after the needed site characteri-
#uon data are collected. However, 10 CFR
60.17(¢) requires that at the time of SCP submittal,
DOE develop a conceptual design of the GROA
based on current knowledge/estimaics of the site at
that time. As site characterization proceeds, the
stall expects that revisions to the onginal GROA
conceptual design will emerge. The need for coor-
dination stated in this technical position addresses
the coordination of the EST design with the GROA
conceptusl desipn available before the start of ESE
construction.

The thermal effects of emplaced waste (e.g., uplift,
subsidence), as weil as fault movement and tec-
tonics, could pose potentially acute engineering
challenges. These factors must be carelully consid-
ered in selecting the location of shafts and ramps of
the collocated ESF, 1o mimimize uncertainties re-
garding long-term repository performance.

The collocated ESE shalts and/or ramps will be-
come the first major penetrations through the geo

9

)

(5)

4.0 Discussion

logic setung. Such penetrat.ons could become pref-
erential pathways for water inflow into the
repository, or for gascous radionuchide releases
from the repository. It is recognized that at the time
of ESF construction, considerable uncertainties
will likely remain about the dominant radionuclide
flow paths. Therefore, a prudent approach to the
design and construction of the collocated ESF
would carefully consider alternatives 10 avoid or
minimize the creation of additional uncertanties.
This could include, for example, such considera-
tions as conservatism in locating openings, 10 mini-
mize uncertainties regarding flooding: and conser-
vative designs of shafts and ramps, 10 accommodaty
future needs for sealing and drainage.

Consideration of Alternatives for Design Features

As required by 10 CFR 60.21{c)(1)u)D), a com-
patative evaluation of several possible alternatives
to the major design features should be performed at
the mitial stages of the GROA design. For example,
this comparative evaluation could include a study of
possible variations in the depth of the waste em-
placement area and its boundary, the location and
number of shaft(s) and/or ramp(s), the excavation
methods, and other major design and construction
features. Preliminary design concept(s) for the
GROA would be developed {rom these compara-
tive evaluations of alternative design features, with
particular attention 1o those alternatives that pro-
vide longer radionuclide containmen. and isolation
On the basis of the selected preliminary design
concept(s), reference conceptual design(s) for the
GROA would be developed. 'The ESF design would
be planned and coordinated with the reference
GROA design(s).

It is recopnized that in 10 CFR Part 60, the require-
ments of 10 CFR 60.21 are applicable 1o the sub-
mussion of a Heer,se application for a constroction
authorization. This requirement becomes applica-
ble 1o the ESF only if the ESF is planned to be
collocated with the repository. However, the pur
pose of this technical position 18 1o call attention (o
the fact that, at the time of that submittal, DOT will
be required o demonstrate that the ISF design
decisions made years carlier were made under a
process that meets the recuirements of 10 CFR
60.21. This is so because, at the time of the heense
submittal, those permanent components of the
ESF become an integral part of the GROA,

Excavation Methods

The methods for constructing the underground fea-
wures of the collocated ESF will become an impor-
wnt consideration in NRC's License review of the
fong-term performance of the repository. 1t would

NUREG-1439
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APPENDIX A

GLOSSARY*

“Geologic repository” means a system which is intended
10 be used for, or may be used for, the disposal of radioac-
tive wastes in excavated media. A geologic re-
wd!ayhc'ludax (1) The geologic repository operations
area, and (2) the ruwnoltlwueolou:mﬂnglhat
provides isolation radioactive waste

tions area” means a high-level

iC repository opera
radioactive waste fwimy that is ofa genloglc reposi-

tory, including both surface and subsurface areas, where
waste handling activities are conducted.
“Site characterization” means the 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 a particolar site relevant 10

*Source. 10 CFR 60.2, “Definitions.”

the procedures under this part. Site characterization in
cludes borings, surface excavations, excavation of ex-
ploratory shafts, limited subsurface lateral excavations
and borings, and in-situ testing at depth needed to deter-
mine the suitability of the site for a geologic repository,
but does not include preliminary borings and geophysical
testing needed to decide whether site characterization
should be undertaken.

For definitions of other relevant terms, see 10 CFR 60.2.

References

U.S. Code of Federal Regulations, “Disposal of High-Level
Radioactive Wastes in Geologic Repositories,”™ Part 60,
Chapter 1, Title 10, “Enecrgy.”
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l LIST OF 10 CFR PART 60 REQUIREMENTS TO BE CONSIDERED IN
FHE DESIGN OF THE EXPLORATORY SHAFT FACILITY (ESF)

Subpart A~ General Provision
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Subpart B Licenses (continued)

. 10 CFR Requirement t
‘ Part 60 be Considerec
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Subpart C - Participation by State Governments
and Affected Indian Tribes
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Subpart D - Records, Reports, Tests, and Inspections
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Subpart E —Technical Criteria (continued)

10 CFR Reémremcm 1o
Part 60 onsidered in

Requirement the ESF Design*

60.131(b)5)
60.131 )(6)
60.131(b
60.131(b 8)
60.131(bX9)
60. l3l(b)(10)
60.132(a)
60.13
60.13%c)
60.132(d)
60.132(¢)
60.133(a)
60.133(b)
60.133(c)
60.133(d)
60133?:)(1)
60.133(ex2)
60.133(f)
60.133(g)
60.133(h)
60.133(i)
60.134(a)
60.154(b)
60.135(a)
60.135(b)
60.135(c)
60.135(d)
60.137 A

> >

PEODPPPIOPIPID>

Subpart F—Performance Confirmation Program

10 CFR Requirement to
Part 60 be Considered in

Requirement

140(a)
140(b)
140(¢c)
140(d)(1)
140(dX2)
140(dX3)
140(d)4)
141(a) A
141(b) A

EEEL53283
>r>

*The letter “A™ appearing in this column indicates that the 10 CFR Part 60 requirement listed in the first column should be considered in the ESF
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Subpart F — Performance Confirmation Program (continued)

10 CFR Reéuirement to
P: 60 be Considered il.l

60.141(¢c)
60.141(d)
60.141(¢)
60.142(a)
60.142(b)
60.142(c)
60.142(d)
60.143(a)
60.143(b)
60.143(c)
60.143(d)

b e S S s

Subpart G -~ Quaiity Assurance

10 CFR Requivement to

Part 60 be ‘unsidere'd mn
Requirement . x

60.150

60.151 A

60.152 A

Subpart H-Training and Certification of Personnel

10 CFR Requiremenl to

Part 60 be (,(msiderc_d in
Requirement the ESF Design®

60.160

60.161

60.162

*The letter “A” appearing in this column indicates that the 10 CFR Part 60 requirement listed in the first column should be considered in the HSF
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Appendix D

recognize this fact at certain points in the draflt TP,
it nevertheless would require a high level of cer-
tainty with respect to the design of the GROA and
the placement of the ESF in that design. The net
result of this requirement is to overemphasize the
need for design compatibility at the expense of data
collection and site chi. acterization,

NAC has previously recognized the need to recon-
cile the comp ting concerns of data collection and
waste isolation capability, In adopting the regula-
tion that s now 10 C¥R 60.15, the Commission felt
itself obligated to clarify the rule describing the site
characterization process. The NRC noted that:

“The orig’ languape could have been con-
strued to n..un that the purpose of the [site
characterization] investigations was to limit
|adverse| effects.”

The final rule modified the proposed rule so that it
was clear that the primary purpose of the investiga-
tions was to collect site characterization data, not to
protect the site:

‘The provision calling, as a minimum, for the
selection of borehole locations to limit sub-
5 irface penetrations was said to be confusing:
the revision, which expresses the Commis-
sion’s intention more clearly, includes a
phrase that emphasizes that the number of
penetrations must be adequate to obtain
needed site characterization data.”

[48 Red. Reg. 28195, 28206 (1983).] Unfortunately,
because of the subordinate role data collection
takes relative to limiting adverse impacts in the
language of the draft TP, the draft TP is not consis-
tent with the Commission's position as stated in 10
CFR 60.15.

Resolution

The staff does not consider that the STP implies that data
collection is a subordinate role of the ESF. The staff has
clearly noted that “.. the purpose of [the ESF] is to
facilitate site characterization activities” (sce the first
paragraph of Section 1.0). However, the staff considers,
and the STP acknowledge . that site characterization ac-
tivities <hould be performed in such a way that the process
does not adversely impact the waste isolation capability of
the site. EEVUWASTE's Comment No. 4 on “overem-
phasis on GROA design certainty” notes this point by
stating that “EEVUWASTE agrees that minimizing ad-
verse impacts and maintaining the integrity « e site

‘See €L page 1, rora. 1 (the LSF “may” become pari of the GROAY
page 7. para | ("if" the ESF becomes part of the reposilory)
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should be a major consideration in the design of the ESF.”

However, in order to avoid the impression that the role of
the ESF in data collection is considered by the NRC staff
to be secondary to the reguirement to limit the adverse
impacts on the waste isolation capabilities of the sie, the
language of the STP has been maodified, as appropriate, 10
suggest that the ESE's primary role in site characteriza-
tion has not been subordinated to waste isolation con-
cerns. In this regard, the language of the STP has also
been modifies to reflect the function of the ESF in the
“positive,” rather than in the “negative,” as 21so recom-
mended by EEI/UWASTE in its comment.

Finally, the EEI/UWASTE comment notes that “... the
NRC would require that the ESF design meet all applic
ble GROA design requirements. This requirement is pre-
mature.” In this regard, as previously noted, DOE’s SCP
states that the permanent components of the ESF will
become part of the GROA. Therefore, it is not consid-
ered premature by the NRC staff that DOE needs to
congsider GROA design requirements in the design of the
ESF, at this *ime.

4.  Overemphasis on GROA Design Uertair ty

As noted above, the NRC's assumption that the
ESY eventuaily will become part of the GROA has
led it to require a high level of certainty with respect
to the GROA desiy - 2t the very early stages of site
characterization. T approach creates a sigrifi-
cant dilemma for DOE. Prior to desigring the ESF,
DOE must have a relatively complete GROA de-
sign. However, final GROA design can not be com-
pleted until the host rock is characterized.

EE/UWASTE agrees that minimizing adverse im-
pacts and maintaining the integrity of th  ite
should be a major consideration in the design v «ne
ESE. However. N227° and DOE must keep in mind
that the or: ary purpose of the ESF is to character-
ize the hust . <k, if DOE finds the site suitable and
then decides to make the ESF part of the GROA,
the ESF must eventually meet the GROA require-
ments. Ultimately. DOE may need to take steps to
alter or modify the ESF in order to bring it into
compliance; it is imperative that DOE keep this in
mind as they design the ESF. However, it is not
necessary for NRC to take regulatory steps o ensure
such compliance until DOE determines that the
.51 should be part of the GROA.

This problem is perhaps best illustrated by the
NR('s indication on page 11 under paragraph (4)
that, 1n order to plan the ESF design, the DOE
must undertake a comparative evaluation of several
possible alternatives to the major design features
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Resolutior

The recommended guidance in this technical position 1s
applicable for the case where the ESF is intended to
become a part of the GROA. As noted earlier, DOE has
indicated that the permanent components of the ESF are
designed to become a part of the GROA (see DOE, 1988,
p- 8.4.2-216). In view of DOE's intention, the staff has
maodified the language after the first sentence in para-
graph three of the “Introduction™ section of the STP to
read as follows:

“DOE currently plans to collocate the permanent
compaonents of the ESF with the GROA (DOE,
1988a, p. 8.4.2-216). Therefore, the GROA design
requirements would constrain, somewhat, the de-
grees of freedom for the design of the ESF and thus
acsivities within the ESF during site characteriza-
tion. Such a constraint implies that the ESF design
would also have to meet the same 10 CFR Part 60
regulatory requirements regarding containment
and isolation that are applicable to the GROA de-

sign.

The EEVUWASTE comment also states that it is inap-
propriaze to use the word “require” in an STP. The staff
does not agree with this comment. The staff considers
that it 1s entirely appropriate to use the word “require” in
an STP orn any other document if it refers to the require-
ments of 10 CER Part 60. However, the STP has not used
the word “require” for instances where specific guidance
18 provided on an acceptable methodology to mect the
requirements of 10 CFR Part 60.

I DOE elects to use alteruative approacnes, the staff will
review and provide comments on such approaches. The
approach discussed in the STT is only one of several
possible acceptable approaches.

2. Section 1.9, Page 1, Paragraph 3

The draft inappropriately reverses the priority o.
the gindelines applicabie to ESF design. In addi-
tion, tie statement of the nced to ensure that the
ESY “will not interfere with the waste isolation
capability of the site” is inconsistent with the lan-
guage of 10 CFR 60.15(¢c) 1), which states that site
characterization should be conducted so as “to limit
adveise effects on the long-term performance of
the geologic repository to the extent practical.”

Reselution

The stafl considers that all guidelines applicable to the
ESE design are importent and should be considerod as
such. However, in response to this comment, the staff has
reversed the order of the geveral guidelines cited in Sec-
tion 1.0, In additen, to further clarify the intent of the

NUREG- 1439

statement i the technical position on the need to ensure
that the ESF, as constructed, will not interfere with the
waste isolation capability of the site, ~nd to riake it consis-
tent with 10 CFR 60.15(c)(1), the words “to the extent
practical” have been added to the sentence.

3. Section 1.0, Page 2, Carryover paragraph

The NRC should not base the TP on the assump-
tion that t".e ESF will eventually become a part of
the GROA.

Resolution

The staff does not agree with the suggestion made in this
comment. As noted earlier, DOE has indicated that it
intends to design the permanent components of the ESF
to become a part of the GROA.

4. Section 1.0, Page 2, First tull paragraph

The peneral guidelines are stated in inverse order.
In addition, the first gmdeline should ‘rack the lan-
guage of 10 CFR  60.15(c)1) by including the
phrase “1o the extent practical.” The second guide-
line should be rewritten to be stated in a positive
manner (e.g., the ESI' design, construct i, and
operat'on should facilitate the collection of needed
site data).

Resolution

The staff considers that all guidelines applicable to the
ESF design are important and should be considered as
such. Howev2., the staff agrees with the recommenda-
tions made by EEVUWASTE with regard to the subject
paragraph. Paragraph nine of Section 1.0 now reads as
follows:

“In reviewing DOE's work on the ESF design and
related documents, NRC used the following two
general guidelines: (1) the ESF design, construc-
tion, and operation should facilitate the collection
of needed site data; and (2) the ESF design, con-
struction, and operation should limit adverse im-
pacts on waste isolation capabilities of the site, to
the extent practical. This STP gives the specific
guidelines by which DOE can approach the ESF de-
sign; these guidelines are the technical position
statements listed in Section 3.0."

§.  Section 1.0, Page 2, Second full paragraph

The word “important™ should be changed to “pri-
mary” or “chiel.” The last sentence is 100 vague.
The NRC should indicate an acceptable approach
to accounting for such uncertainties,

Resolution

Thit comment 15 not2d. The staff considers that the pur-

pose of the ESI is to collect site daza for two reasons: (1)




>




#dthough it is obvious that a final and detailed alterna-
irves analysis can be performed on a more informed basis
only after the data from site characterization become
availuble, it is possible to perform a preliminary alterna-
tives analysts with available data and reasonable assump-
tions. Opportunity to utilize the vesults of a comparative
evaluation for major design features and for these results
to be factored 110 the ESF design does exist only before
the ESF is constructed. To wait until the license applica-
1o stage to conduct an alternatives analysis might result
in an irreversible and unmitigable design that may not be
in compliance with the requirements of 10 CFR Part 60.
Therefere, DOE should perform a comparative evalu-
ation ¢f siternatives to the major design features at this
stage in the ESF design process.

In this regard the Commission’s statement of considera-
tions sets iorth those requirements applicable to DOE
when submitting site charecterization plans, and it clan-
fies 10 CFR 60.21H(c) 1 Xu)D) with respect to a compara-
tive evaluation of the major design features, It states that
“The Commission has stressed the importance of evaluat-
mgalternatives to major [GROA] design features that e
important to waste isolation, see 10 CFR 60.21(c)1)
(11D), and in the case of the desin and location of the shafis
thes can ondy be done prior to their sinking™ (emphasis added)
(51 FR 27159). This technical position is consistent with
the Commission's statement.

{1, Section 2.0, Page 4, 10 CFR 60.112

This 15 another examplic of the type of assessmeat
that should be done after site charactenzation.

Resolution

Tois comment is noted. The referencing ¢f the require-
ments of 10 CFR 60.112 in the subject paragraph was not
intended to suggest that DOE undertake a final perform-
ance assessment before the commencement of site char-
acterization. Rather, DOE needs to consider that this
reguirement has to be met at the time it submits a license
application.

12, Section 2.0, Page 4, 10 CFR 60.131 and 10 CFR
60.133

Again, this is the type of analysis that should be
done after site characterization. Indeed, the pur-
pose of site characterization is to obtain the neces-
sary information (o determine the appropriate de-
sign criteria for the underground facility in the
GROA.

Resolution

This comment 1s noted. The staff recognizes that the
purpose of the site characterization 18 to collect the neces-
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sary data to perform site assessments and to design the
GROA. Section 2.0 has identiflied those requirements in
10 CFR Part 60 that need to be considered in the design
and construction of the ESF, including the requirements
set forth in 10 CFR 60.131 and 60.133. It is not intended
that final assessment for meeting these requirements
needs 10 be done before site characterization. Rather,
DOE needs to consider that these requirements have 1o
be met at the time it submits a license application.

13, Section 2.0, Page 4, 1€ CFR 60.152

It is not possible at this preliminary point in the
repository  development  process to  determine
which components are important to safety or waste
isolation. However, the entire site charactenization
process will be subject to an approved quality assur-
ance program. In any event, the language should be
modificd to track 1he language of 10 CFR 60.151,
particularly with Jespec o waste isolation,

Resolution

This comment s noted. The mntent of Section 2.0 18 to
wdentify the pertinent regulations that form the basis for
the technical positions stated in Section 3.0; Appendix E
of the STP contains the full texts of the regulatory re-
quirements referenced in Section 2.0,

Morcover, it should be noted that DOE has already iden-
tficd those structures, systems, and components that it
considers to be important 1o safety and important to waste
isolation {see DOL, 199()

14.  Section 3.0, Paragraph (1)

This st tement, as well as Figure 1, implies that a
GROA conceptual design has not yet been devel-
oped by DOE. In fact, the SCP includes & GROA
concep ual design as required by the NWPA and 10
CEFR 6 ).17(c). See SCP, Vol. VL Figure | provides
a graphw confrrmation of the mverted priority as-
signed w the TP (o the purpose of the ESE by
totally s bordinating 1t to the GROA design. A
more fur damental problem with Figure 1 is that it
assumes t.¢ necessity for compliance of the ESF
design ~1ih 10 CFR Part 60, when there is no basis
for such an assumption.

Reso'+ on

i'he need for the ESF design to comply with relevant 10
CFR Fart 60 requirements stems from the premise that
the permarent components of the ESE may become a
part o 7 eventual GROA. DOE has elected to collocate
the ESE with the planned GROA. Therefore, the staff
does not agree with the comment that the role of the ESF
i being subordinated to the GROA design and the
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comment that Figure 1 of the draft STP implies that a
GROA conceptual design has not been developed by
DOE.

Moreover, 10 CFR 60.15(c)4) sets focth the - equirement
for DOE to plan and coordinate the subsurface explora-
tory drilling, excavation, and in-situ testing, before and
during construction, with the GROA design and con-
struction, Accordingly, the staff does not agree with EE1/
UWASTE's comment.

15, Section 3.0, Paragraph (2)

See previous comments regarding quality assurance
requirements during site characterization.

Resolution

This comment is noted. The staff has provided puidance
to DOE in NUREG-1318 (NRC, 1988) for identifying
items and activities of the ESF that are potentially impor-
tant to safety and waste isol~tion.

16.  Section 3.0, Paragraph (3)

The primary criteria for ESF design and location
should be 1o optimize dat» coliection and site char-
acterization activities. The language of this para-
graph fails to recognize tius fact by making consis-
tency of the ESF design with GROA design the
predominant “oncern. In addition, the languag.: of
this paragraph is inconsistent with the require-
mentsof 10 CFR 671, 15(c)and should be modified to
track the regulaiion (Yo the extent practical”™).

Resolution

This comment is noted. The need for ESF design and
location to optimize data collection is addressed in 'Tech-
mcal Position No. 7 of the STP. The staif does not con-
sider that it is necessary to repeat that objective in other
technical positions as well.

The stafl has no objection to the revision proposed by
EEIVUWASTE in its comment. Accordingly, the words
“to the extent practical” have been added to the second
sentence of the subject technical position, to resolve the
concern expressed in this comment.

17, ! setion 3.0, Paragraph (4)

This type of comparative evaluation is not necessary
or appropriate when designing an ESF. Rather, 1t
should be applied after site characterization, as rec-
ognized by the provisions of 10 CFR 60.21.

D-15
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Resolution

See staff response to EEI/UWASTE Specific Comment
#14,

18, Section 3.0, Paragraph (5)

The first sentence indicates an approach dominated
by the avoidance of presumed problems, rather
than optimization of site¢ cheractenzation activities
that may identify means of accommodating prob-
lems. This type of approach will hinder data collec-
tion efforts and, given the range of uncertainties
and likely problems, make 1t extremely difficult to
excavate the ESF, Moreover, there is no indication
of why it is inherently undesirable to compensate
for certain rock damage or other problems created
by the ESF. The last sentence provides another
example of the reversal of priorities for the VSF.

Resolution

This comment is noted. The stalf considers that in the
initial stages Jl site characterization, there may be large
uncertanties present with respect to consequences of any
damage done to the site. Since the requirements for im-
pact on the site must be considered for a long period of
time (10,000 years), the staff considers that it may be
inappropriate to assume that certain magnitudes or types
of damages would be inconsequential without adequate
backup of in-site information from site characierization.
Therefore, the staff takes the position that it is appropri-
ate 1o limit excavation damage rather than attempt 10
account for it, 1o the extent practical. The staff considers
that the phrase “to the extent practical” in the position
statement provides the needed flexibility to DOE in inter-
preting the staff position.

The staff does not consider that the last sentence of the
posilion assigns priorities to any aspects of ESF design
and construction.

19, Section 3.0, Paragraph (6)

This paragraph suffer from the same infirmity as
that discussed above u. it sugpests an approach
to ESF design gearedtov  ds avoiding interference
with site characterization when some interference
may be necessary to optimize data collection

Resolution

This comment is noted. The staff recognizes that there
are certain interferences associated with site characteri-
zation that are unavoidable and thery ure others that may
have minimal impact. The staff also differentiates be-
tween such interferences that are absolutely necessary in
order to optimize data ~ollection, and the ones that can be
avoided with due consideration o the regulatory
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24, Section 4.0, Page 9, Last paragraph

The NRC should not assume that it is likely that the
ESF will become a part of a future repository.

Resolution

See staff response to EE/UWASTE General Comment
2.

25,  Section 4.0, Page 10, (3), Paragraph |

‘This paragraph suggests that the ESF design and
site characterization activities shou!d be dictated by
the GROA design, when in fact the GROA design
should reflect the information and data gathered
during site characterization, Although the ESF de-
sign and the GROA design should be coordinated
10 the exten practical, coordination is not desirable
10 the extent that it would hinder data collection
activities during site characterization. The last sen-
tence of the pa sagraph should be revised to read as
foilows: “Also, the ESF test area aad exploratory
drifts should be at least as deep as the depth pro-
posed for waste emplacement, ...." It may be neces-
sary for DOE to assess the geologic conditions be-
low the proposed depth of waste emplacement to
make a complete assessment of repository perform-
ance.

Resolution

In consideration of the first portion of this comment, the
staff has added the following sentence to the first para-
graph of the discussion in Section 4.0, behind Technical
Position No. 1:

“These principles are derived from 10 CFR Part 60,
which conveys both the purposes of an ESF and
caution regarding potential adverse impact of the
ESF on the long-terin performance of the reposi-
tory.”

In response to the second .1 of the comment, the
staff has modified the firer o2 . aph of the discussion in
Section 4.0, behind Technr - Position No. 3 so that 1t
does not imply that exploration and testing at depths
other than that where wastes would be emplaced may not
be performed

26.  Sectie 4.0, Page 10, (3), Paragraph 2

This paragraph suggests that DOE should elimi-
nate ESF shafts, ramps, and drifts or otherwise
restriet its site characterzation activities if it will
not be possible 1o integrate such excavations into
tlie GROA design. There is no justification for the

imposition of such a restriction on DOE’s site char-
acterization activities. There is no technical reason
why shalts, drifts, and ramps that are used during
site characterization but not incorporated in the
GROA cannot be backfilled and sealed or other-
wise rendered benign.

Resolution

This comment is noted. ‘The staff agrees that the shafts,
drifis, and ramps that are used during site characteriza-
tion, but not incorporated in the GROA can be backfilled
and sealed. In this regard, 10 CFR 60.15(c)3) requires
that “To the extent practical, exploratory boreholes and
shafts in the geologic repository operations area shall be
located where shalts are planned for underground facility
construction and operation or where large unexcavated
pillars are planned.”

However, the potential issues related to long-term elfec-
tiveness of seals and backfills as barriers have not been
fully resolved. Until the issues related to effective sealing
of the shalts, ramps, drifts, and other openings are re-
solved, the staff considers that it would be prudent for
DOE to assume that openings within the geologic reposi-
tory boundary could be potential pathways for
radionuclide migration to the accessible environment;
therefore, its potential adverse impacts on the future
performance should be taken inio account in limiting the
impact of the ESF o: the GROA design.

27, Section 4.0, Page 11, Paragraph 1

Ttus paragrap* assumes both that DOE will have a
considerable amount of knowledge concerning the
geologic conditions at the site when it conducts site
characterization activities, and that the ESF will
eventually become a part of the GROA. The pur-
pose of the ESF and site charactenization is to as-
sess the site and to determine whether the types of
problem arcas ientified in this paragraph exist.
Whether tne ESF will be optimally located with
respect 10 the GROA remains 1o be seen. Thus,
while DOE should attempt to avoid these problem
areas to the extent practical in excavating the ESF,
it should also have wide discretion to locate the ESF
$0 as to obtain a broad and sufficient range of repre-
sentative data.

Resolution

The stafl agrees with the statement in the comment that

“... DOE should also have wide discretion to locate the
ESF so a< to obtain a broad and sufficient range of repre-
sentative data.” However, DOE has already stated that
the permanent components of the ESF will become part
of the GROA. Accordingly, in its ESF design, DOE
should consider the need to demonstrate compliance with
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the applicable regulatory requirements of 10 CFR Part 60
at the time of a Jicense application submittal,

28, Section 4.0, Page 11, Paragraph 2

The third sentence of this g?mgmph requires DOE
10 account for “considerable uncertainties” in de-
signing and constructing the ESF. There is no indi-
cation of how DOE: should account for these uncer-
tainties. While this is a desirable goal in the
abstract, given the range of uncertainties, it simply
may not be possible to account for all such uncer-
tainties consistent with optimization of the site
characterization program.

Resolution

This comment is noted. Consideration of uncertainties is
essential for reliable data gathering as well as for properly
vstimating the impact of ESF coastruction on GROA
performance. It is beyond the scope of this STP to provide
guidance to DOE on how it should account {07 the consid-
eration of uncertainties in the design and construction of
the ESF, However, DOE needs to recognize and allow for
flexibility in its design, to accommodate any site-specific
data that may deviate from the current design bases. In
addition to this recognition, DOE should adopt conserva-
tive design parameters and procedures until site-specific
data become avaitable.

29, Section 4.0, Page 12, Paragraph 1

This paragraph appropriately recognizes that the
reference GROA design may require changes as a
result of the data gathered during site characteriza-
tion and, therefore, that flexibility in design is es-
sential.

Kesolution

The steff agrees with the comment. No modification of
the STP is called for.

30.  Section 4.9, Page 12, Paragraph 2

This paragraph provides another example of the
draft TP’s subordination of the goal of site charac-
terization to that of repository waste tsolation. The
paragraph approoriately recognizes that there may
be justification for an ESF design for site charac-
terization pucposes that is not within the con-
straints of the GROA design (including location).

Resatution
The stafl disagrees with the conclusion reached in this

comment that “This parsgraph provides another example
of the draft TP's subordination of the goal of site charac-
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lerization to that of repository waste isolation.” The staff
considers that both site characterization needs as well as
the potential wapact of ESF on long-term performance of
the site should be considered in th - design and construc-
tion of the ESF. As previously indicated, the staff has
modified the STP in a number of places, as appropriate,
tosuggest that the ESF's primary ro'e in site characteriza-
tion has not been subordinated to waste wolation con-
cerns.

31, Section 4.0, Pages 12-13, Carrvover paragraph

This paragraph provides a good example of a ge-
neric problem with the draft TP. Although the
paragraph is titled “Excavation vethods.” it dis-
cusses the “construction and operation” of the ESF.
An ESF is not a typical construction project or
operating facility. In technical terms, it is “exca-
vated” rather than “constructed.” By consistently
referring 10 the ESF s a constructed facility, the
dralt TP overemphasizes the role of the ESF as a
potential element in the GROA and detracts from
the fact that its primary function is one of explora-
tion.

In the carryover sentence, the word “should”
should be replaced with the word “must.” The chief
purpose of the ESF is 10 facilitate data collection,
not to provide a renository shaft,

Resolution

This comment is noted. The term “construction” of the
EST includes excavating the rock and providing necessary
roof and wall support (e.g., rock bolts, lining, etc.). Simi-
larly, “operation” of the ESF refers to activitics necessary
to support testing of the underground facility. Therefore,
the staff does not consider that by referring to the ESF as
a constructed facility, it detracts from its role in sive char-
acterization.

In response to the second part of the EEI/UWASTE
comment, the staff nas revised the text of the discussion in
Section 4.1).

32, Section 4.0, Page 14, (7)

As noted above, the discussion under this subsec-
tion should provide the guiding principles for the
TP. This section recognizes the primary purpose of
the ESF--data collection--and the need for flexi-
bility in both ESF and GROA design to ensure the
ability to modify designs as dictated by the site char-
acterization results. Moreover, the last sentence of
this section recognizes the need for a balancing of
site characterization needs with geologic repository
performance objectives, rather than a subordina-
tion of site characterization needs (o repository
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“The example conveys the necessity for a structured
approach, to effect a thorough and careful coordi-
nation and iteration of the engineering designs for
the ESF and GROA facilities, to determine their
compliance with applicable regulatoly require-
ments and compatibility with each other, before the
ESF is constructed. Thers L. e many ways in which
compliancy - be dzmonstrated. DOE needs to
select an apr v ..h suitable to its own needs.”

In its next comment, the State of Nevada noted that the
STP “... offers littie in resolving the = sblem of maximiz-
ing necessary data collection by sufficient drifting to dem-
onstrate representative data have been collected, versus
the risk of drifting and drift layout compromising the
waste isolation capabilities of the site.” The staff consid-
ers that a defensible logic be used in developing the ap-
proach to demonstrate compliance with applicable 10
CFR Part 60 requirements. As stated in the STP (para-
graph one ¢f the discussion for Technical Position No. 1in
Section 4.0), this logic should be based on two general
principles: (1) the ESF design facilitates the gathering of
sufficient data to demonstrate site suitability and to de-
sign the GROA, and (2) this design limits adverse effects
on the iong-term performance of the geologic repository,
to the extent practical. The staff considers | *h these
principles to be important. As noted earlier, the principal
focus of the STP is the need for coordination of the ESF
and GROA designs and not the subject of the extent to
which site characterization data are representative of
processes, conditions, or events taking place at the site.
The NRC staff has addressed this issue of data represen-
tativeness in its analysis of the SCP (see NRC, 1989, pp.
4-36-4-37). The NRC staff agrees that attempts to maxi-
mize data coliection are necessary, and some adverse
impact on the site in this regard may be unavoidable;
however, ESF construction and data-collection activities
should be conducted so as to limit the impacts of such
activities on waste solation characteristics of the site, to
the extent practical.

A8 stated in paragraph one of this comment resolution,
the staff basically agrees with the State of Nevada com-
ment that the objectives of the ESF design should be first
the collection of all necessary data for site characteriza-
tion purposes. However, the staff considers that the issue
here is one of tiraing. The staff also agrees with the State
of Nevada assertion that the “preferred layout” of the
GROA will not be finally determined until all site charac-
terization data are collected. However, 10 CFR 60.17(c)
requires that at the time the SCP is submitted, the SCP
contain a conceptual design of the GROA that includes
the “preferred layout,” bused on knowledge/estimates »f
the site at that ume. As site characterization proceeds,
the staff expects that other “preferred layouts™ are likely
to emerge. Recognizing this, the STP speaks 1o the need
for coordinating the design of tke ESF with the “pre-
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ferred layout™ that exists at the time of the GROA con-
ceptual design. To further clarify this point in the STP,
the staff has added the following sentences after the third
paragraph of the discussion (in Section 4.0), behind Tech-
nical Position MNo. 3:

“Itis recognized that at the time of ESF design, only
a limited amount of information would be available
for the development of a conceptual design of the
GROA. A final GROA design will not be devel-
oped by DOE until after the needd=d site characteri-
zation data are collected. However, 10 CFR
60.17(c) requires that at the time of SCP submittal,
DOE develop a conceptual design of the GROA
based on current knowledge/estimates of the site at
that time. As site characterization proceeds, the
staff expects that revisions to the onginal GROA
conceptual design will emerge. The need for coor-
dination stated in this technical position addresses
the coordination of the ESF design with the GROA
conceptual design available before the start of ESF
construction.”

The staff considers that the data-collection needs for the
site and the ESF design must take into account prelimi-
nary concepts for the GROA design. Accordingly, 10
CFR 60.17(¢) requires that the site characterization plan
shall contain a conceptual design for the GROA that
takes into account likely site-specific requirements. This
concept is essential to accomplish a focused site charac-
tenzation program. The staff believes that any conceptual
design of the GROA developed before the completion of
site characterization data collection is subject to revision,
and the ESF design and construction should permit flexi-
bility to modily, if necessary, the reference conceptoal
design of the GROA, based on data collected during site
characterization.

As stated in paragraph eight of the “Introduction” section
of the STP (Section 1,0), the technical positions and dis-
cussion are based on the premise that the ESF will even-
tuaily become a part of a future GROA. This premise is
based on the fact that the DOE hHas elected to collocate
the ESF with the planned GROA. The result of this
decision is to constrain the ESF design, and to constrain
the way in which site charactenzation data can be ob-
tained within the ESF, so as to meet the same regulatory
requirements regarding containment and isolation that
are applicable to the repository. Some of the technical
positions in the STP may not be applicable if DOE de-
cides nat to collocate the ESF and the GROA.

The State of Nevada's final comment noted that “It ap-
pears that the NRC staff in this technical position has
committed itself to an interpretation that the ESF must
be backfit 10 a GROA conceptual design.” As noted
above, DOE has previously stated that its current plan-
ning assumptions cali for the permanent components of
the ESF to become a part of the GROA. Such a decision
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by DOE constrains, somewhat, the degrees of freedom
for the design of the ESF, and for those activities con-
tained within the ESF during site characterization. Once
decisions are made and implemented in the construction
of the collocated ESF, they become fact-of-life design
features for the GROA, if and when a license application
is submitted.

The STP should not be interpreted to suggest that the
design of the ©ESF or the conceptual design of the GROA
are “frozen™ and that changes cannot be made. As a
matter of fact, the s Aff believes that DOE needs to main-
tain flexibility and the ability to change the design as more
mformation becomes available from site characterization
data.

Also, the STP (paragraph 11 of the “Introduction”™ (Sec-
tion 1.0)) clearly states that “... STPs are not substitutes
for regulations, and compliance with them is not re-
yuired.” It further states that “Methods and solutions
different from those given in the STP will be acceptable if
hey provide a basis for the findings requisite to the ssu-
ance of an authonization or license by the Commission.”
If DOE decides to use a method different from that given
in the technical position, DOE bears the burden to con-
viacingly demonstrate that the logic of its approach is
sound and complete, is consistent with the intent of 10
CHER Part 60, and is defensible on the basis of merits of
the available data.

NUREG-1439
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APPENDIX E
DISPOSITION OF ACNW COMMENTS

Note: The Advisory Committee on Nuclear Waste
(ACNW) comuments listed in this appendix were made on
the final draft of the subject staff technical position (STP),
dated February 1991.

ACNW COMMENT #1

We believe the STP needs a clear introductory
statement that the singular purpose of the ESF is to
facilitate the characterization of the proposed high-
level waste repository. However, the STP should
then focus on the requirements as stated in 10 CFR
60.15(cX1), “Investigations to obtain the required
information (on site characterization) shall be con-
ducted in such a manner as to limit adverse effects
on the long-term performance of the geologic re-
pository to the extent practical.”

Response

The staff ugrees with this comment and has replaced the
second sentence of the first paragraph of Section 1.0 with
the following sentence:

“As part of its site charactenization program, DOE
will construct an exploratory shaft facility (ESF),
the purpose of which is o facilitate site characteri-
zation activities.”

and has added the following paragraph:

“The need for the collection of sufficient data to
determine site suitability, and later to support a
license application to corstruct and operate a po-
tential HLW repository, ts the main issue for DOE
10 consider during site characterization. However,
this staff technical position (STP) does not deal
primarily with the need for DOE to collect suffi-
cient data from its site characterization program.
Rather, this STP focuses on the need for DOE to
demonstrate that an approach has been used to
design and construct the ESF that considers the
applicable 10 CFR Part 60 regulatory require-
ments, should any components of the ESF become
part of (i.e., become “collocated” with) the future
geologic repository operations area (GROA), In
doing so, DOE's design needs to establish that the
investigations conducted in the ESF will obtain the
necessary site characterization data and will be con-
ducted in such a manner as to limit, to the extent
practical, any adverse effects of the ESF on the
long-term performance of the geolegic repository,
(For the purpose of demonstrating comphiance with

10 CFR Part 60 requirements, the term “ESF” re-
fers to only the permanent components of the ESF
that may become a part of an eventual GROA.)

In addition, the first sentence of the fourth paragraph of
Section 1.0 has been revised to now read as follows:

“As previously noted, the data collected from the
ESF during site characterization are to be used to
both evaluate the suitability of the site for a HLW
repository and to design the GROA”

ACNW CGMMENT #2

We recommend that the staff issue a clarification,
either in this ST? or as a staff position, of the phrase
“to the extent practical.”

Response

This comment is noted. The language in 10 CFR
60.15(c)1-4) reflects the fact that the site characteriza-
tion program must address the characteristics of the par-
ticular site and the conceptual design of the repository.
The site characterization program must provide a sound
documented basis for describing and assessing site charec-
teristics of the repository, but it is desirable that DOE
should try to avoid actions that might compromise the
ability of the repository to meet 10 CFR Part 60 perform-
ance objectives. Theére must be a balance between these
two policies that may very well give rise 1o some conflict.

Because of site- and design-specific considerations, the
cited regulation is intentionally non-prescriptive; that is,
it leaves to DOE in the first instance the opportunity and
responsibility to determine how the site characterization
program should be developed that takes these policies
into account. Of course, it is DOE’s responsibility to de-
scribe, on an iterative hasis, how it is addressing these
concerns. Similarly, NRC (ans other interested parties)
will have an opportunity to review how DOE is meeting
this . iponsibility, and NRC can then apply its own judg-
ment and provide more specific guidance to DOE.

In addition, the staff considers that it may not be feasible
to provide generic guidance for the phrase “to the extent
practical,” to cover a rather unlimited range of possible
scenarios. The staff considers that a clarification of this
phrase can be best provided to DOE, if needed, on a
case-by-case basts, to suit the particular situation under
consideration. In fact, the staff has provided such guid-
ance to DOE, ir the past, for specific cases. For example,
when DOE had proposed to excavate the ESF using a drili
and blast method of construction (DOE, 1988, p. 8.4-24
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and 8.4-27), the NRC staff provided a recommendation
to DO (Browning, 1988, p. 139) to consider a smooth
wall blasting technique, so as to limit adverse effects on
the long-term performance of the geologic repository, 10
the extent practical.

The staff considers that providing guidance on a case-by-
case basis would be the most appropriate and effective
way 10 provide the needed guidance to DOE in this area,
in the future. The staff belicves that this approach, involy-
ing a dialogue on specific activities and issues, will result
in a more appropriate balance of policies ard concerns
than could be accomplished by a more prescriptive state-
ment in advance of what may be required.

For those reasons, the stalf considers the regulatory lan-
guage “to the extent practical” to be appropriate and also
considers it appropriate for guidance at this time to be
limited to the more general kinds of princinles that are set
out in the final STP.

ACNW COMMENT #3

We urge that the swaff include an additional state-
ment that the principal focus of this STP is the need
for DOE to demcnstrate that an approach has been
used to design and construct the ESF that will avoid
adverse impacts on the site should the ESF be collo-
cated with the geologic repository operations area.

Response

Th- staff agrees with thi: comment. See staff response to
Ay AW Comment £

ACNW COMMENT #4

Severat ofiaer tevisions suggested during our discus-
sions with the NMSS staff mclude remov  of word-
ing in the STP that could be considered. .s adver-
sanal, modhhication of the flow chart presented in
Figure 1. and expansion of liem (7) (Establishment
of Banges of Site Parameters) [in Section 3.0].

Response

With rezard to the ACNW's first comment on the word-
ing in the STP (in Section 1.0) that could be regarded as
adversarial, the staff notes the ACNW’s concern and has
removed the language that appears to have prompted this
comment. However, the staff considers it important to
include in the document some explanation of the basis for
providing guidance to DOE, with respect to its conduct of
site characterization activities, bearing in mind that NRC
has no direct licensing role in that phase of the repository
project. Thus, some of the remaining language that ap-
pears in Section 1.0 reflects the Commission's previously
stated position on this matter.
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In revising the STP, as noted ia Appendix D, the staff has
revised Section 1.0 to further clanfy the NRC staff’s role
relative to the design of the ESF, during the site charac-
terization phase.

As regards the ACNW's comments on the modification of
the flow chart presented in Figure 1, the staff has modi-
fied the figure and the text in Item (1) of Section 4.0,
acco.dingly. Four ACNW-recommended changes were
made to Figure 1: (1) The addition of a new process block
entitled “Consider Existing Critical Geologic, Hydro-
logic, and Engineering Informatior™ at the beginning of
the example approach; (2) changing of the title of the
process block entitled “Develop ESF Design Concepts”
to “Develop ESF Design Concepts Based on Critical
Geologic, Hydrologic, and Engineerins Information
Needs”; (3) the connection of the two process blocks
entitled “Revise ESF or GROA Design Concepts” and
“Develop Preliminary GROA Design Concepts” by an
activity line (through an “Or” gate); and (4) the shifting of
an activity line from the “Revise ESF or GROA Design
Concepts” process block 10 a new position (through an
“Or” gate) as input to the process block entitled ‘Develop
ESF Design Concepts” from an original position that was
between “Develop ESF Design Concepts” process block
and the decision block entitled, “Are Site Characteriza-
tion Requirements Met? and Are ESF Waste Isolation
Impacts Limited?”

Finally, in response to the ACNW's comment on expan-
sion of Technical Position No. 7 (Establishment of
Ranges of Site Parameters) in Section 3.0, this technical
position has been rewritten as follows:

“The onentation, spacing, and extent of ESF design
features (such as shafts, ramps, drifts, boreholes,
and test area) should facilitate the collection of data
on the entire range of parameters that are likely 10
be important to repository ncformance, GROA
design, and site characterization. The data collected
should also include information on the distribution
of these parameters.”

ACNW COMMENT #5 (pages 25-27 of the ACNW/stafl
meeting transcript)

In describing the role of the ESF and its relation-
ship to the site characterization program, several
terms are used such as “primary,” “important,” and
“major.” What is the role of the ESF in the overall
repository program and how should one accurately
describe it?

Response

See staff response to ACNW Comment #1.

ACNW COMMENT #6 (pages 25 and 109 of the
ACNW/stafl meeting transcript)

There might be some point in having some remarks
in the STP about what (the STP) is not trying 10




accomplish. For instance, data collection is an issue
for DOE and secondary to what we're trying to
accemplish in this technical position.

Response
See staff response 1o ACNW Comment #1.

ACNW COMMENT #7 (page 43 of the AUNW/stafl
meeling transcript)

Is the word “also” in the second sentence of the
abstract a misnomer with regard to the listing of key
10 CFR Part 60 reguiations?

Response

The staff agrees with this comment and has deleted the
word “also” in the second sentence of the abstract.

ACNW COMMENT #8 (pages 68 and B2 of the
ACNW/stafl meeting transcript)

Why doesn’t Figure 1 ieflect the statement in the
STP that “In reality, we recognize that both efforts
(ESF and repository (i.e., GROA) design) may well
proceed simultaneously ...,” et cetera.

Response

This comment is noted. The staff considers that although
itis possible to proceed with the design of the ESF and the
GROA simuitancously, this approach is not likely to be
used. Therefore, Figure 1 does not reflect this approach.
However, the approach shown in Figure 1 is only one of
th  weptable ways DOE can proceed with the ESF de-
sigi: process. It does not preclude DOE from using other
possible acceptable approaches.

To further clarify the staff position on this subject, the
second sentence in the eighth parag. aph of the discussion
(in Section 4.0), behind Technical Position No. 1, has
been rewritten as follows:

Appendix E

“However, we recognize that there is some possibil-
ity that DOE may choose to undertake the two
design efforts simultaneously, provided that DOE
begins with a good undesstanau. of all applicable
regulatory requirements....”

ACNW COMMENT #9 (page 118 of the ACNW/stafl
meeting transcript)

The opening sentence of the STP should clearly say
that a program of site characterization is required to
be conducied “for the site under consideration”
before submitting a license application “for a high-
level nuclear waste repository.”

Response

The staff agrees with this comment and has revised the
first sentence of Section 1.0 to read as follows:

“The Nuclear Waste Policy Act of 1982 (NWPA), as
amended, and 10 CFR Part 60 require that the U.S.
Department of Energy (DOE) conduct a program
of site characterization to obtain the data necessary
to determine the suitability of the Yucca Mountain
site for a geologic repository for high-level radioac-
tive waste (HLW)."
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