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ABSTRACT

The objective of the " Repository Operational Criteria (Rf N) Feasibility Studies" (or ROC task)
was to conduct comprehensive and integrated analyses of repository design, construction, and
operations criteria in 10 CFR Part 60 regulations, considering the interfaces and impacts of any
potential changes to those regulations. The study addresses regulatory criteria related to the
preclosure aspects of the geologic repository. The study task developed regulatory concepts or
potential repository operational criteria (PROC) based on analysis of a repository's safety
functions and other regulations for similar facilities. These regulatory concepts or PROC were
used as a basis to assess the sufficiency and adequacy of the corrent criteria in 10 CFR Part 60.
Where the regulatory concepts were same as current operational criteria, these criteria were
referenced. The operations criteria referenced or the PROC developed are given in this eport.
Detailed analyses used to develop the regulatory concepts and any necessary PROC for those
regulations that may require a minor change are also presented. The results of the ROC task
showed a need for further analysis and possible major rule change related to the design bases
of a geologic repository operations area, siting, and radiological emergency planning.
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EXECUTIVE SUMMARY
,

The Center for Nuclear Waste Regulatory Analyses (CNWRA) conducted a task eniltled i

* Repository Operational Criteria (ROC) Feasibility Studies" (or ROC task) to determine the
potential need for operational phase (preclosure) guidance development related to 10 CFR Part
60, " Disposal of High-Level Radioactive Wastes in Geologic Repositories." The ROC task

,

consisted of a three-activity program: (1) development of regulatory concepts or potential '

repository operational criteria (PROC) for identification of the sufficiency and adequacy of the ;

preclosure regulations in 10 CFR Part 60 by comparing current regulations with the regulatory
'

concepts or PROC; (2) refinement of any needed PROC developed in Activity 1 and !

categorization of these criteria in terms of technical significance and requirement of further !

analysis; and (3) analysis of the more technically significant regulatory concepts of Activity 2
to develop the nationale for potential regulatory uncertainty reduction recommendations. ;

r

| The ROC task has a goal to be comprehensive and integrated. Comprehensiveness was
achieved by compiling a complete list of ROC Topics for analysis, within the scope of the ROC
task. For all the Topics, a complete set of regulatory concepts or PROC was prepared to permit
integration of various aspects among several ROC Topics, and integration of all the criteria
(current and potential) was considered essential. If criteria were suggested (such as a different ;

definition of "important to safety" or potential radiation accident siting or planning criteria), the :

impacts of such suggestions were addressed in each applicable ROC Topic. >

This report presents the results of ROC task Activities 1 and 2, conducted to identify the
sufficiency and adequacy of the current preclosure regulations in 10 CFR Part 60. The ROC

.

^

task bege bh a review and assessment of the CNWRA " Repository Functional Analysis" ;

(RFA) to smine its completeness and applicability to the ROC task. The RFA was a :

resource h mitial consideration of repository operations, but it was not intended to cover the [
full scope of the ROC task. The ROC task included not only repository functions but also other |
areas such as definition of terms and preclosure site investigations related to operations. Thus, i
the scope of the ROC task was developed by a comprehensive listing of areas needed to analyze !
the sufficiency and adequacy of the current regulations relevant to the ROC task.

- . j
During Activity 1, a group of selected technical and regulatory analysts compiled a

'

preliminary list of ROC Topics, which was then compared to several regulations (10 CFR Parts
2, 20, 50, 51, 60, 61, 72, and 100, and 30 CFR Part 57) relevant to geologic repository ;

operations as a check of the comprehensiveness of the list. These ROC Topics were then f
,

expanded and subdivided by identification of their elements. Each ROC Topic was analyzed to
develop regulatory concepts which were used to assess the adequacy and sufficiency of the!

s

I current operational criteria or to develop PROC.
L ;
l ,

'

| For Activity 2 the ROC Topics were reviewed, commented on, and categorized by
p technical significance and, thus, the need for further ROC analysis in Activity 3. These reviews

and comments resulted in 43 ROC Topics, which were then categorized into four major areas:
(1) Category 1: Routine Guidance; (2) Category 2: Specific Guidance; (3) Category 3: Minor "

xxiii i
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Rule Change (Category 1, 2, and 3 required no further ROC task action); and (4) Category 4:
Major Rule Change.

'

'

Twenty-six ROC Topics were determined to be in Category 1, and only rouse guidance
was deemed necessary. The background information obtained for these Topin ull be useful
for further development of the routine-guidance documentation to be issued, such as the planned
final " Format and Content Regulatory Guide" and " License Application Review Plan." One
ROC Topic was placed in Category 2, eleven in Category 3, and Hve in Category 4. _ For those
ROC Topics in Category 2 or 3, where special guidance or a minor rule change may be
necessary, potential guidance or regulatory text was presented along with supporting rationale. *

In Category 4, four of the five Topics were related to the Design Basis Events major *

rulemaking, and the remaining one was related to the Radiological Emergency Planning major
;

rulemaking. The results of the ROC task to date indicate that the current regulations in 10 CFR '

Part 60 are sufficient t.nd adequate with the exception of those ROC Topics which may require
a major rule change.

A summary of the conclusions reached for the ROC Topics is presented in section 2.3 of
this report. These conclusions generally found 10 CFR Part 60 to be sufficient and adequate as
currently written, with only a few exceptions for those Topics which may require minor rule
changes (i.e., Category 3 ROC Topics). Those Topics which may require major rule changes
will be further analyzed in Activity 3 of the ROC task.

;

I
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1 INTRODUCTION

1.1 PURPOSE AND SCOPE OF tills REPORT

This report presents the results and conclusions of the technical effort performed for
Activities 1 and 2 of the Repository Operational Criteria (ROC) Feasibility Studies, hereinafter
refe.Jd to as the ROC task. The scope of the effort for Activities 1 and 2 included the
following aspects: ,

* The ROC task was limited to the radiation safety considerations of design, construction,
and operations of the high-level radioactive waste (HLW) geologic repository operations
area (GROA) until the preclosure period ends and until the license to receive and

;

possess radioactive material is terminated, and does not address postclosure
performance.

* Areas appliGe to the ROC task identified from the " Repository Functional Analysis"
(RFA) (P .1) and additional areas such as definitions, preclosure site investigations,
design criteria, and construction criteria were considered in development of a list of
ROC Topics for further analysis. The list of developed ROC Topics is presented in
Section 2.2. This list was organized to present the ROC Topics in the same general
order as the current regulatory format in Title 10, Code of Federal Regulations, Part
60 (10 CFR Part 60), " Disposal of High-level Radioactive Wastes in Geologic
P.epositories."

* Regulatory concepts or potential repository operational criteria (PROC), used to
evaluate, group, and categorize the ROC Topics, were developed to analyze the current
preclosure regulatians of 10 CFR Part 60. Any needed PROC and their supporting
rationale were refined and documented and the Topics categorized as to the need for
further ROC task actions. The rationale for those ROC Topics determined to need no

o
changes in the current regulations of 10 CFR Part 60 was also documented in this
report.

1.2 GENERAL DISCUSSION OF TIIE REPOSITORY OPERATIONA'L CRITERIA
(ROC) FEAEIBILITY STUDIES

The ROC task had a goal to be comprehensive and integrated. Comprehensiveness was
achieved by developing .1 complete list of Topics within the scope of the ROC task. Integration
was achieved by presenting regulatory concepts and any necessary PROC addressing each ROC
Topic. Integration of all the criteria (current and potential) was essential to best assure
regulatory adequacy and sufficiency. If criteria were suggested (such as a different dafinition
of "important to safety" or PROC for radiation accident siting and planning), the impacts of such'

suggestions were addressed in each related ROC Topic.

I
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The ROC task was conaucted by the Center for N; clear Waste Regulatory Analyse- !
| (CNWRA) to provide a comprehensive and systematic approach to determine the need for !

additional guidance, regulatory concept development, or PROC for 10 CFR Part 60. The first ,

draft of the ROC task was presented in a preliminary CNWRA Intermediate hiilestone Report j
dated April 25,1991 (unpublished report). The ROC task consisted of three activities, and this

i
report addresses the first two. All three activities for the ROC task are given in the 'CNWRA ['

FY92 93 Operations Plans for the Division of liigh Level Waste hianagement" (Ref. 2) and are (outlined as follows.
'

* Activity I reviewed the "'epository Functional Analysis" (RFA) (Ref.1), which
identified " safety functions" associated with ROC and resulted in a comprehensive list f
of potential ROC Topics. An analysis of the ROC Topics [ presented in CNWRA i

Intermediate hiilestone Reports No. 20-3702-026-113 and -123, both dated hiarch 27, ,

1991 (Rer. 3 and 4)] by comparing other relevant regulat'ons and developing elements (
associated with each ROC Topic "/as performed. This eenh':.h ' the bases for !l

regulatory concepts and PROC for specific Topics or subtopics. The regulatory {,

concepts or PROC were compared to the current regulations in 10 CFR Part 60 to
[

assess the relative sufficiency and adequacy. ;

i

* Activity 2 categorized the Topics according to their technical significance and I
requirement for further ROC task analysis. The regulatory concepts or PROC were |

further analyzed and refined through a joint review effort with the U.S. Nuclear |
Regulatory Commission (NRC). Details of the Activity 2 work plan were presented '

in CNWR A Intermediate hiilestone Report No. 20-3702-026 213, dated August 1,1991
(Ref.$).

* Activity 3 will analyze the more technically significant regulatory comepts along with
the text of other applicable regulations and criteria to further develop the rationale and j
suggested recommendations for potential major rulemakings for 10 CFR Part 60. *

1
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2 SPECIFIC TECilNICAL AND REGULATORY TOPICS
The ROC task addresses both repository operational safety functions and other areas such

as de6nition of terms, preclosure site limitations, license amendment, and license termination.
To provide a systematic method of analysis, it was necessary to build upon the CNWRA
'' Repository Functional Analyses" (RFA) (Ref.1) and develop a comprehensive list of subjects
or topics, called ROC Topics, that would address the potential areas within the scope of theROC task.

Development of the ROC Topics was to assure that the ROC task was
comprehensive and covered all criteria relevant to repository design, construction, and operations
in order to assess the sufficiency and adequacy of relevant sections of 10 CFR Part 60

.

Details of the process and rationale for developing the ROC Topics are addressed in the
htarch 1991 CNWRA Intermediate hiilestone Reports (Ref. 3 and 4). The Topic development
experience to develop a comprehensive listing. process was performed by a group of analysts, who used their technical and regulatory

The preliminary list of Topics was then
compared to several regulations (10 CFR Parts 2,20,50,51. 60,61,72, and 100, and 30 CFR
Part 57) as a check for any additional Topics that could apply to the operation of a geologic

'

repository, The initiallist of ROC Topics was reported in the April 1991 CNWRA Intermediate
hiilestone Report (unpublished report) and later revised in Activities 2 and 3. The rationale for
this approach was that it helped to assure the Topics would be comprehensive (l c
relevant to geologic repository operations. aspects of the ROC task) and it checked for completeness by comparison to several regulations

. ., cover all

2.1
ROC TOPIC CATEGORIZATION

climinate redundant or unnecessary items, resulting in 43 ROC Topics. The guidance used toThe ROC Topics were reviewed, commented on, renned, and categorized to identify and
categorire the ROC Topics was presented in the August 1991 CNWRA Intermediate hiilestoneReport (Ref. 5).
results of the ROC task.This review process essentially provided a peer review of the preliminary

The 43 ROC Topics were categorized in four areas:

Category 1 - The current regulatory criteria are adequate and suf6cient to ensure
*

safety, and no further ROC task analysis is required; therefore, each of these ROC
Topics will need only routine guidance developed. This guidance will be in relation
to demonstration and determination of compliance and is anticipated to be achieved in
Guide" or " License Application Review Plan." planned documents such as the NRC's planned final " Format and Content Regulatory

Category 2 - The current regulatory criteria are adequate and suf6cient to ensure
*

safety, but it may be desirable to provide additional guidance to assure compliance with
a particular regulatory topic. The type of additional guidance is yet to be planned.

3
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* Category 3 - The current regulatory criteria are adequate and sufficient to ensure
safety, but a minor rule change may be desirable to enhance a specific item in the
current regulations.

* Cottgory 4 - The current regulatory criteria may need to be changed because the need
for rulemaking has been documented by specific reservation in 10 CFR Part 60; a
notice of proposed rulemaking has been issued; the need for rulemaking has been
approved by the NRC's Executive Director for Operations; or there is signifiatnt
likelihood of not providing sufficient or adequate criteria to assure radiation safety,
retrieval, and GROA activities that impact containment and isolation. Analysis,

development, and documentation of a coordinated regulatory basis are determined to
be necessary and beneficial for the current regulatory criteria.

Of the 43 ROC Topics,26 were placed in Category 1 Routine Guidance, and only need
to be addressed by routine guidance. These 26 ROC Topics are presented in section 4. Even
though no further ROC task actions are necessary, the background information and details for
these ROC Topics will be useful for routine guidance documentation, such as the NRC's planned
final " Format and Content Regulatory Guide" and " License Application Review Plan."

One ROC Topic, presented in section 5, was determined to be in Category 2 - Special
Guidance, and may have a need for some guidance such as a technical or staff position. Eleven
ROC Topics, presented in section 6, were in Category 3 - Minor Rule Change, and may have
a need for potential minor rulemaking. The ROC Topics placed in Categories 1, 2, and 3 do
not require any further ROC task analysis. Five ROC Topics, presented in section 7, were
determined to be in Category 4 - Majer Rule Change. These Topics may have a need for
potential major rulemaking and will receive further detailed analysis in ROC task Activity 3.

2.2 CROSS REFERENCE OF 10 CFR PART 60 TO TIIE ROC TOPICS

Table I gives a list of ROC Topics related to the corresponding sections of 10 CFR Part
60. The Topics in Table I were listed in the same general order as the current 10 CFR Part 60 i

format. If a regulatory citation included all the subsections of the citation, for example,10 CFR
60.131(b)(1 through 10), the citation is simply listed as 10 CFR 60,131(b).

!

|

4
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Table 1 - RELATION OF CURRENT 10 CFR PART 60 REGULATIONS TO TIIE ROC
TOPICS

Section of Report
10 CFR Part 60 ROC Topic Title Section

_

2 Definitions 7.4

9 Employee Protection 4.1

21 and 51 Planning and Description 4.2
Requirements

21(c)(5), 21(c)(10), 31(a), 43(b)(1), Inventory Control 4.3
43(b)(3), 43(b)(6), 51(a)(2)(ii), 71,
75(b),101(b),113(b)(2), and
135(b)(4)

21(c)(6), 32, 42, 43, Subpart H, and Licensing Conditions, Technical 4.4
Subpart I Specifications, or License

Specifications

3, 4, 6, 7, 9(c)(1),10(a),15(a), 21, Licensing, License Amendment, 6.1
22,23,24,31,32,33,41,42,43, and License Termination .

44, 45, 46, 51, 52, 63, 73(b), 73(c),
and Subpart F

42 Imposed Backfitting 4.5

2. 21(c)(1)(ii)(D),21(c)(15)(vi), Backfilling, Scaling, and 4.6
51(a)(2),51(a)(4),101(a)(2), Monument Erection
102(b)(2),111(a),111(b)(2),112,
113(a)(1),133(a)(1),133(a)(2),
133(c),133(d),133(e)(2),133(f), '

133(g)(3),133(h),134,140(a)(2), and
142

2, 21(c)(11). 21(c)(15)(vi), 52(a), Decommissioning 4.7
52(c)(1),52(c)(2),132(d), and 132(e)

42(b)(1), 42(b)(2) Violations 4.8

4,10,18, 21(c), 22, 24, 31(b)(1), Records and Reports 6.2
32(b), 44(b), 51(a), 71, 72, 73, and
152

102(b)(3), 102(b)(4 ), 131, 132, 133, Waste, Other Than HLW, for- 4.9
and 135(d) Disposal at the Repository

,

5
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1

Table 1 RELATION OF CURRENT 10 CFR PART 60 REGULATIONS'

TO Tile ROC TOPICS (Cont'd)

Section of Report

10 CFR Part 60 ROC Topic Title Section
_

102(d) and Ill(b) Extended Operations During a 4.10
Post Emplacement, Pre-retrieval,
Preclosure " Prolonged IIolding
Period"

)Ill(a) Safety Perfo5mance Objectives 7.1

2, 21(c)(12), 46(a), 46(b),111(a), Retrieval, Removal, and 6.3

111(b),112,113,131,132, and 133 Relocation

21(b)(3), 21(b)(4), 21(c)(8), 21(c)(13), 1;tnd, Water, and Resource 4.11

21(c)(15)(vii), 24, 31, 32, 41, Ownership, Use, and Control
43(b)(5), 46(a)(3), 51(a)(2),121,
122(a)(2),122(c)(1),122(c)(2), i

122(c)(17),122(c)(18), and 122(c)(19)

2, 21(c)(1), 21(c)(2), 21(c)(3), Potential-Site Disqualifying 4.12
113(a)(2), and 122 Conditions

2, 21(c)(1),102(c),122,130,141(a), Preclosure Site Investigations 5.1
141(b), and 141(d)

122 Siting Criteria 7.3

131,132, and 133 Design Bases and Criteria 7.2

21(a), 214)(12), 31(a), 31(c), Receipt and Shipment 4.13
131(b)(10),132(a), and 132(d)

21(c)(2), 21(c)(3), 21(c)(5), 21(c)(6), Preclosure Interfaces 4.14
21(c)(14),21(c)(15), 31(a)(1),
31(a)(6),111(a),131(b)(4)(ii),
131(b)(5), 131 (b)(8), 132(a), 132(e),
133(c), and 152

31(a)(6), 44(a)(1)(ii), 44(b), 46(a)(5), Operating Procedures 4.15

and 152

| 131(b)(3),131(b)(4)(ii),133(a)(2), Fire and Explosion Protection 4.16
135(b), and 135(c)(3)

6
,

1
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Table 1 - RELATION OF CURRENT 10 CFR PART 60 REGULATIONS t

TO Tile ROC TOPICS (Cont'd) {
!
t

Section of Report [
10 CFR Part 60 ROC Topic Title Section #

21(c)(1)(ii)(E),21(c)(15)(v), Utilities, Communications, 4.17
131(b)(4)(ii),131(b)(5),131(b)(6), and Emergency Lighting, and
131(b)(8) Instrumentation

21(c)(15)(iv),21(c)(15)(v), Inspection and Testing 4.18
,

21(c)(15)(vi), 43(b)(6), 44, 74, 75, i

111(a),130,131(a)(2),131(a)(6), !

! 131 (b)(6), 132(a), 133(c)( 1), 137, 140, |
141,142,143,152, and 161 !

!

21(c)(15)(v),131(a)(2),131(b)(6), and hiaintenance 4.19 !

161 I
r

43(b)(6),131(b)(3)(iv) and 131(b)(7) Criticality Control 4.20

73(c)(3),130,131(b)(9),132(a), hiining and Industrial Safety and 6.4 |
132(c), and 133(c)

, !Hazards
.

2, 21(b)(4), 21(c)(1)(ii)(C), Design of the GROA for 6.5!

21 (c)(1)(ii)(D), 21 (c)( 1)(ii)(U), Containment of HLW within the
21(c)(2), 21(c)(14), 23(c), 43(b)(4), Waste Package and Limiting the j

46(a)(5), 4_6(a)(7), 51, 7 :(b), 74, 102, Release Rate from the Engineered !

1 13(b)(2), 122(a)(1), 130, 131, 132, Barrier System (EBS) |
133,135(a),135(b)(3),135(b)(4), j,

140(a)(2),140(b),140(d)(4),142, j
143, Subpart F, and Subpart G j

15(c),112,133,134,140,141(c), Design of the GROA so that the 6.6 I

141(d), and 142 Isolation Capabilities of the Seals |
for Shafts and Boreholes Are Not !
Adversely Affected. !

!

2, 15(c), 17(a)(2)(iii), 17(a)(2)(iv), Design of the GROA To Not - 6.7 !
21(c)(1)(i)(F),21(c)(1)(ii)(A), Adversely Affect Containment and !
21 (c)(1)(ii)(C), 21 (c)(1)(ii)(D), Isolation,

( 21(c)(1)(ii)(F), 21(c)(2), 21(c)(5), y
- 21(c)(6), 21(c)(15)(vi), 31(a)(1), |

43(b)(3),102(d),111(a),- 112,130, . |
'

131,132,133,134,140(d)(1),141, r

and 142 j
_

r

!
7 i:

e
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Table 1 - Iti:lA i!ON OF CUltitENT 10 CFil PAltT 60 ItEGUI ATIONS
TO TliE ItOC TOPICS (Cont'd)

--

Section of Report
10 CFR Part 60 llOC Topic Title Section

.-.- - - . - - . - - . . - . - . - - - - . . - - - -

2, 21(c)(3),102(e)(1),111, 131,132, Waste and Waste Package 4.21
133(a),133(c),133(c), and 135 Protection and Waste Containment

for Preclosure Reasons

2)(c)(7), 21(c)(15)(v), 74(a)(3), Preclosure Radiation Monitoring 6.8
111(a),131(a),131(b)(5)(iii), and 132

None Computational and Software 4.22
Capabilities

2,15, 21(c)(1)(ii)(E), 21(c)(3), Access and Emplacement Stability 6.9
46(a)( 1 ), 1 1 1, 1 12, 1 13, 131 (b), 133,
134,140,141, and 142(c) |

l il(a),131(a)(1),131(a)(4), Ventilation 4.23
131 (a)(6), 131 (b)(9), 132(b), 132 (c) ,
132(a)(2), and 133(g)

2, 43, 44, 74(a). 74(b),111(b), Performance Confirmation for 6.10
131(b)(1), '.33(a),133(b),133(c), Preclosure Performance Objectives
133(d),133(c),133(f),133(g), and and Design Criteria
133(i)

2, 15 (c)(4), 15 (d)( 1 ), 17(a )(2 )(v), Design, Construction, and 6.11
18(d), 21(c)(14), 24(b)(1), 31, 32(b), Operation of the GROA Necessary
42(b)(3), 74,111(b),131(b)(6), To Ensure that Fcrformance
131 (b)( 8), 132 (c)(2 ), 137, 140, 141, Confirmation for the Postclosure
142,143,151,152, and 153 Performance Objectives Can Be

Conducted

21(c)(4), 31(a)(3), 44, 71, 75,150, Quality Assurance 4.24
151, and 152

21(b)(3), 21(b)(4), 21(c)(8), 2 '.(c)(10) Prect.>sure Security and Safeguards 4.25
31(b), 41 (c), 43(b)(5), 46(a)(3), 71(b),
75(c)(3), and 135(b)(4)

21(c)(15), 31(a)(4), 43(b)(6), 152, Personnel 4.26
160,161, and 162

Subpart I Radiological Emergency Planning 7.5

8 ,
,

' . '
<y
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2.3 SUMMARY OF CONCLUSIONS HY TOPIC i

The conclusions for the ROC Topics and their subtopics are presented below. The order
of presentation is the same as the order of the Topics following section 3 (e.g.,4.1 through
4.26, 5.1, and 6.1 through 6,11). There are no conclusions for the section 7 ROC Topics i

because these may require major rule changes and further analysis is required. !

IUnplo)ee Protection - Section 4.1 ROC Tople*

10 CFR Part 60 is suf0cient and adequate because it is directly based on the statutory
requirements for employee protection and has language that will provide for employee protection
needed to ensure health and safety, common defense and security, and environmental protection. :

|
Planning and Description Requirements - Section 4.2 ROC Topic* ,

Plans and descriptions are sufGeiently and adequately addressed in 10 CFR 60.21 and
60.51 for a llLW repository. The general requirements in 10 CFR 60.21 and 60.51 appear to -

be similar to those for a nuc! car power facility, a monitored retrievable storage installation ,

(MRS), or an independent spent fuel storage installation (ISFSI) with regard to the types of plans
and descriptions necessary in the license application. These requirements are meant to give -

general guidance to the applicant concerning the content of the application, and are not intended i

to be all inclusive or to go into extensive detail for the plans and descriptions of all aspects of
a geologic repository. The completion of the planned Gnal " Format and Content Regulatory
Guide" by the .NRC should provide additional guidance necessary for the Department of Energy ;

(DOE). j

i

Inventory Control- Section 4.3 ROC Tople !*

(1) li' hat To Inrentory. 10 CFR 60.71(b) and 60.43(b)(6) are broadly written to :
include all "speci0 cations" about high-level waste that are necessary to ensure that preclosure i

and postclosure performance objectives are met and, thus,10 CFR Part 60 was determined to j
be sufficient and adequate.

,

!

(2) Inventory Process. A physical inventory may be an implied part of an [
inventory control program, which is already required by 10 CFR 60.71(b) and 60.43(b)(6).

'

Physical inventory may be considered to be a process or method of the inventory program used

| to help assure the reliability of the nuclear material control (inventory) and accounting program. !

| Therefore,10 CFR Part 60 appears suf0cient and adequate. Also,10 CFR Part 60 does not !
| need to reference 10 CFR 74.31, because 10 CFR 74.31(a) specincally excluded its application
i to was;e disposal.

.
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I.lcensing Conditions. Technical Specifications, or License Specifications -*

Section 4.4 ROC Topic

The license conditions and specifications of 10 CFR 60.42 and 60.43 are adequate
and sufficient because they are generally written and could address any and all conditions or
specifications that may be needed in a license to assure radiation safety, retrieval, containment,
and isolation.

Imposed Backfitting - Section 4.5 ROC Topic*

It is possible for the NRC to impose backfitting during repository construction,
operation, and closure because of statutory provisions.

'llackfilling, Scaling, and Monument Erection - Section 4.6 ROC Topic*

(1) Preclosure Seals and 11acifill. The design criteria for preclosure seals and
backfill (those used during the preclosure period) are addressed sufficiently and adequately in
10 CFR Part 60. Backfilling is addressed in 10 CFR 60.111(b)(2) with regard to maintaining
retrievability up to permanent closure, and in 10 CFR 60,142(a) and 60,142(c) with respect to
performance confirmation monitoring of backfill and seals. More detailed criteria, with regard
to preclosure sealing and preclosure backfilling, than are currently in 10 CFR hrt 60 appear
inappropriate, since the potential overlapping functions of preclosure and postclosure
performance must be recognized. For instance, early backfilling could assist in stabilizing the
underground openings and limiting additional fracturing. However, it could complicate
inspection, monitoring, and retrieval. The relative weighing of advantages and disadvantages
to preclosure seals and preclosure backfill during operations is likely to be site specific and
medium specific, for example, fundamentally different in salt as compared to tuff.

(2) Monuments. Monument erection during permanent closure is sufficiently and
adequately addressed in 10 CFR 60.51(a)(2) because it is broadly written. The design, location,
and spacing of monuments are likely to be highly site-specific and, therefore, more detailed
criteria would appear inappropriate.

Decommissioning - Section 4.7 ROC Topic*

(1) Decontamination or Dismantlement. Criteria in 10 CFR Part 60 for
decontamination or dismantlement are adequate and sufficient.10 CFR Fart 60 requires DOE's
license application to include plan (s) for decontamination or dismantlement of surface facilities
[10 CFR 60.21(c)(15)(vi)]. These plans must be implemented before DOE can apply for an
amendment to terminate the license [10 CFR 60.5'(c)(2)]. Also required in the license
application is a description of design considerations that are intended to facilitate
decontamination or dismantlement of surface facilities [10 CFR 60.21(c)(11)] according to the
design criterion set furth in 10 CFR 60.132(e).

10
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i

!
!

Regarding total dismantlement of all :;urface facilities, the NRC believes that
this may be unnecessary and overly restrictive. The NRC decided to allow decontamination or

,

dismantlement. The site will have monuments erected to discourage illegal human occupancy j
and intrusion after permanent closure to protect public health and safety. The controlled area j
of the geologic repository is not intended to be prepared to such an extent that it can be released j
for unrestricted use after termination of the license. These requirements, therefote, for
decontamination or dismantlement of surface facilities are adequate and suf6cient.

;

(2) Removal of LLit'fmm Decontamination or Dismantlement. Criteria in 10 ,

CFR Part 60 regarding removal of LLW resulting from decontamination or dismantlement are |
adequate and sufficient. Removal of LLW is an integral part of decontamination or i

dismantlement and would he incit.ded in the NRC approved plans, and it will have to be i

. completed before DOE can apply for an amendment to terminate the license [10 CFR 60.52(a)]. (
! Also, LLW resulting from decontamination or dismantlement is secondary waste, r.nd the criteria

in 10 CFR 60.132(d) would apply. Before the NRC will approve the amendment to terminate [the license, DOE will have to demonstrate that removal of the decontamination and
t

dismantlement LLW has been made in conformance with the DOB's plan. It appears that i

removal of LLW resulting from decontamination or dismantlement is fully covered by the !
i

current regulatory language.
|

Violations - Section 4.8 HOC Topic f*

(
(1) Ertforcement of Fwnlations and Other Referant Requirements. The current L

10 CFR Part 60 concerns only violations that are serious enough to result in license amendment, {
suspension, modi 6 cation, or revocation through the application of 10 CFR 60.42(b)(1). Existing !
statutes provide for civil and crirninal penalties related to HLW disposal, which is a licensed
activity of NRC. 10 CFR Pad 60, in conjunction with the Congressional statutes, is sufficient !
and adequate for dealing with violations related to licensing actions,

.

f

!
(2) Employee Protection. See the section 4.1 ROC Topic.

Waste, Other Than llLW, For Dhposal at the Repository - (*

Section 4.9 ROC Tople i

I
(1) Disposal, flandling, and Stomge of Radioactive \\'astes, Other Than llL1\'. i

10 CFR Part 60 adequately and suf6ciently addresses safe handling, storage, and disposal of any (
radioactive wastes. The safe stnrage, handling, and disposal of any radioactive wastes, other '

than HLW, are subject to the san. safety criteria as HLW. Note: Application of all the safety :
criteria to "other than HLW" may be necesury because these wastes are hazardous and will !
require safe handling. Some radioactive waste (such as greater-than-class C (GTCC)) may even !

be more hazardous than HLW because the GTCC waste may have a more concentrated and total [
radioactive material inventory than HLW that has decayed for numerous years. :

1

,
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i

(2) Nonmdloactive \\'astes. Some of the wastes at the GROA may be
nonradioactive hazardous waste. This hazardous waste will not be controlled by the NRC ,

because it is not within the statutory jurisdiction of NRC. Controls for handling hazardous !
materials that could cause " secondary effects" are addressed in the section 6.4 ROC Topic. !

:

Ihtended Operations During a Post Duplacement, Pre-Retrieval, Preclosure f
*

" Prolonged lloiding Period" Section 4.10 ROC Topic !

I
Criteria related to a prolonged holding period are sufficiently and adequately

addressed by 10 CFR 60.111(b). Such a period is not disallowed by 10 CFR 60,102(d). Also, j

the concepts for a prolonged holding period are easily understood without a specific dermition ,

or time period explicitly stated. '

Land, Water, and Resource Ownership, Use, and Control-*

Section 4.11 ROC Topic

(1) land Ownership, Use, and Control. Regulations for the activities pertinent to
land ownership, use, and control are adequate and sufficient because they are broadly written
to encompass any aspects of land ownership, use, and control. In this area,10 CFR Part 60 has
rnore detailed criteria th.4 for other facilities regulated by other Parts of Title 10 of the Code
of Federal Regulations.

(2) \\'aler and Resource Ownership, Use and Control. Regulations for the
purposes of the GROA pertinent to water and resource ownership, use, and control are adequate
and sufficient because they are broadly written to encompass any aspects of water and resource
ownership, use, and control. In this area,10 CFR Part 60 has more detailed criteria than for
other facilities regulated by other Parts of Title 10 of the Code of Federal Regulations.

Potential-Site Disqualifying Conditions - Sxtlon 4.12 ROC Topic*

(1) lluman-Induced flazani Considemtions
(2) Natum! Ilazard Considemtions

For both subtopics potential site disqualifying conditions related to preclosure
operations of a geologic repository are not recommended for addition to 10 CFR f Art 60 because
safety is assured by requiring that the design and operations (together with the site
characteristics) assure that the performance objectives are met. Also, there appear to be several
preclosure and postclosure potential site disqualifying conditions in DOE's 10 CFR Part 960
regulations, which have been concurred in by NRC. This does not imply that some type of
guidance on specific design / site limitations is unnecessary.

-
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|

|
|

Receipt and Shipment - Section 4.13 ROC Topic*

(1) Siting Considemtions. No operational criteria are recommended because the I
scope of the ROC study is limited to criteria needed for the operational aspects of the GROA.
The concept conceming the impact on the public and the environment before the HLW reaches
the GROA is related to an analysis of the environmental impact of the repository (outside the
GROA), and to overall programmatic consiocrations for HI,W storage, processing, and
transportation.

(2) Treatment of M'aste for Offsite Shipment. The text contained in 10 CFR
60.132(d)is clearly applicable to the treattnent of radioactive waste generated at the GROA
(secondary radioactive waste). This is sufficient and adequate to address safe treatment of any
secondary radioactive waste generated at the site, and its final disposition, because it is broadly
written.

(3) Prepamtion for H'aste Tmnsport or Receipt. 10 CFR Parts 60 and 71 contain
sufficient and adequate criteria which address preparation ofIILW for receipt or transport. 10
CFR Part 60 addresses operations that would be involved in Hl.W shipping, if necessary, as part
of retrieval operations.

(4) Cominon Activities Related to Receipt and Shipment. Inspections are covered
by the section 4.18 ROC Topic. Inventory control is covered by the section 4.3 ROC Topic.
Use of personnel for receipt and shipment is covered by the section 4.26 ROC Topic.

Preclosure Interfaces - Section 4.14 ROC Tople*

j (1) Integmtion of Design, Construction, and Opemtion. The current regulations
sufficiently and adequately address integration of design, construction, and operation in 10 CFR
60.21(c)(2),60.31(a)(1), and 60.31(a)(6) and in 10 CFR Part 50, Appendix B-lil.

(2) lluman Factors. The requirements for human factors engineering and
reliability analysis are sufficiently and adequately addressed in 10 CFR- 60.21(c)(2)(iv),
60.21(c)(3),60.21(c)(6),60.21(c)(14), and 60.131(b)(8)and in 10 CFR Part 50, Appendix B Ill.

(3) Contrvl-Room Facilities. Design criteria for a control room or control area are
sufficiently and adequately addressed in 10 CFR 60.131(b)(8).

(J) IirternalInterfaces. The criteria relevant to external interfaces are sufficiently
and adequately addressed in 10 CFR Part 60 and its referenced regulations.

(5) Internal Interfaces. 10 CFR Part 60 has sufficient and adequate criteria for
design of structures, systems, and components important to or associated with safety to ensure
that interfaces are considered, by referencing 10 CFR Part 50, Appendix B.

13
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Operating Procedures - Section 4.15 ROC Tople*

10 CFR Fart 60 contains criteria regarding procedures in 10 CFR 60.31(a)(6) and
more detailed criteria referenced by 60.152 in 10 CFR Fart 50, Appendix B that are sufficient
and adequate. Also, any operational procedure is an implied part of the design of a facility, and
the existing design criteria are adequate for radiation safety.

Fire and FAplosion Protection - Section 4.16 ROC Topic*

(1) grfects of Mres and E.rplosions. Fires and explosions have a high potential
for producing damaging effects during preclosure onerations. Preclosure issues are sufficiently
and adequately addressed by the criteria of 10 CFR 60.131(b)(3).

(2) FJfects of Suppression Systems. The preclosure impact of fire suppression
systems is suf6ciently and adequately addressed in 10 CFR 60,131(b)(3)(iv).

Within both subtopics, the use of " features important to isolation" refers to the effects
that heat and/or suppression agents can have on the waste package or the geologic setting in
which the waste package is emplaced. In a similar manner, the use of "other control features"
refers to the effects that Gre and explosion may have on those features needed to protect the
workers and that may cause secondary effects.

Note: In regard to isolation, which is beyond the
scope of the ROC analysis, the postclosure impact regarding fire and explosion suppression

systems may need to be enhanced. This is because the use of suppression systems and the
resulting impact on the engineered barriers or surrounding rock by some materials, including
water that can alter geochemistry or corrode waste packages, may not be addressed. If, for
example, a waste container were emplaced in an area that had been sprayed, the corrosion
process might be enhanced as compared to an area free of the effects of fire or explosion
suppressant.

Utilities, Communications, Emergency Lighting, and Instrumentation -*

Fection 4.17 ROC Tople

(1) Un,'ity Senice Testing. 10 CFR 60,131(b)(5)(ii) and 60.131(b)(8) are adequate
and sufficient to ensure testing of those utilities important to safety. This is assumed to include
utilities which wpport instruments that monitor structures, systems, and components important
to safety (SSCIS) and emergency lighting associated with the safe operations of SSCIS.

(2) UF"ty Senicts. 10 CFR 60.131(b)(5),60.131(b)(8), and 60.21(c)(1)(ii)(E) are
adequate and suff. .nt regarding utility syster" md instrumentation and control systems.

14
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Inspection and Testing - Section 4.18 ROC Topic I*

:

(1) Inspection and Testing To Ensure Reliability and Sqfety. The current criteria
in 10 CFR Part 60 are sufficient and adequate regarding inspection and testing to ensure !

reliability and safety. ;

;

(2) inspection and Testing for infonnation Gathering for Perfonnance i
Cortrinnation. The current criteria in 10 CFR Part 60, Subpart F, and 10 CFR 60.137 {
regarding inspection and testing for information gathering for performance confirmation are

!
sufficient and adequate because they broadly address the performance confirmation criteria. j

. (3) Inspection and Tening Reconis. See the section 6.2 ROC Topic. |
!'

(.1) Inspection and Testing by NRC orfor NRC. The current criteria in 10 CFR j
Part 60 regarding inspection and testing by NRC or for NRC are sufficient and adequate because
the applicable acetions are broadly written, i

,

!
(5) Access EngineeringforInspection and Testing. The current criteria in 10 CFR

Part 60 regarding access engineering are sufficient and adequate because 10 CFR 60.131(b)(6), '

60.131(a)(2), and 60.137 require that the SSCIS be designed to permit safe inspection and
testing, that such activities be facilitated, and that the GROA be designed to permit performance |
confirmation.

p

Maintenance - Section 4.19 ROC Topic*

|

(1) Personnel, Planning, and Procedures. Criteria for training and ccttificatiot, )
of maintenance personnel, who are considered to be part of the operating personnel, are ;

sufficiently and adequately addressed in 10 CFR 60.161, because they are broadly written. i

Maintenance plans for the GROA are adequately addressed in 10 CFR 60.21(c)(15)(v) because i
it is broadly written. !

i

(2) Design to Pennit and Facilitate Afaintenance. The criterion in 10 CFR I
1 60.131(b)(6), which requires designing to permit periodic inspection, testing, and maintenance

t

as necessary to ensure continued functioning and readiness, is adequate and sufficient. Removal
'

of the word " periodic" might make the regulation appear broader but is not essential. Design
to facilitate maintenance is adequately and sufficiently addressed in 10 CFR 60,131(a)(2), which !
requires the desigr. of equipment for case of rcpair and replacement to limit the time required !

to perform work in the vicinity of radioactive materials.
!

(3) Facilities ard Equipment for Afaintenance. Facilities and equipment for
maintenance are sufficiently and adequately addressed in 10 CFR 60.21(c)(15)(v) as part of the
plans for maintenance because the choice of needed facilities and equipment is related to how
to assure maintenance.

,

,

&
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Criticality Control - Section 4.20 ROC Tople*

(1) Consistency with Othir Regulations. The criteria for criticality control in 10
CFR Part 60 are sufficieni and adequate because they are consistent with the intent of the
regulations for other fixed site facilities and because similar concepts about fixed site criticality
control are used in the other regulations, despite differing texts,

(2) Factors Considered for Criticality Control. 10 CFR Part 60 adequately
addresses the preclosure period of a repository because the conditions for that time period are
uniquely addressed, and methods used for criticality control are adequately addressed because
of the reference to km,

Note: Because of the longer time period for postelosure criticality control, the criteria
in 10 CFR 60.131(b)(7) may need to be examined further. i

Waste and Waste Package Protection and Waste Containment for Preclosure*

Reasuns - Section 4.21 ROC Topic

(1) \\'aste Package DesignforPreclosure Containment and Retrieval. The criteria
in 10 CFR Part 60 are adequate and sufficient to address the design of the waste package for
preclosure containment and retrieval if the waste package is considered to be part of the GSOA
and is important to safety.

(2) \t'aste and Waste Package Protection for Preclosure Containment. Criteria
related to the design of the GROA to ensure protection of the waste and waste package are
adequately and sufficiently addressed by 10 CFR Part 60, since safe handling and storage imply
protection by containment.

(3) Waste Package Protectionfor Retrieval. Criteria for the design of the GRoh
to ensure protection of the waste package for retrieval are adequately and sufficiently addressed
by 10 CFR Part 60, since safe handling and storage apply to any preclosure activity.

(4) Containment Facilities. 10 CFR Part 60 adequately and sufficiently addresses
waste containment prior to the insertion of unpackaged spent fuel or other HLW into waste
packages because waste containment is part of repository operations and is thus required to meet
the performance objectives for the preclosure period.

Computational and Software Capabilities - Section 4.22 ROC Topic*

lb CFR Part 60 sufficiently and adequately addcesses the criteria for any associated
computational and software capabilities for repository operations. Operational computer and
software capabilities for accounting, monitoring, testing, projection, record-keeping, data
analysis, and decision making are perhaps the current trend and future development for
operations. However, they are not indispensable, and they address a method to achieve an

'
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objective rather than what objective is to be achieved. The performance objectives and design
criteria for the GROA are included in 10 CFR Part 60. Any structures, systems, equipment,
and components used in the GROA must meet the appropriate perforre.nce objectives and design
criteria. If the licensee chooses to apply robotics and automation, the selected components
would include computer and software capabilities. These components must be in compliance
with the applicsble performance objectives and design critelia.

Ventilation - Sect |on 4.23 ROC Tople*

(1) Underground Ventilation Separution. 10 CFR 60.133(g)(3) suificiently and
adequately addresses the need for separate ventilation for the underground facility. The existing

| design criteria are intended to provide furthcr protection to the workers in the excavation area.
Some leakages between the excavation and emplacement areas are likely. However, these
leakages should be minor if separate ventilation is maintained. Therefore, the consequence of
the leakages would be minimal and well within the performance objectives of 10 CFR 60.111(a).

(2) Ventilation Design. 10 CFR Part 60 has criteria that sufficiently and adequately
address design of ventilation to control effluents and airbome exposures to workers and the
public.

(3) Ventilationfor Retrieval. 10 CFR Part 60 sufficiently and adequately addresses
criteria for use of ventilation during retrieval.

Quality Assurance - Section 4.24 ROC Topic*

10 CFR Part 60 has sufficient and adequate criteria for quality assurana which are
equivalent to the criteria established for nuclear power plants and for an MRS because 10 CFR
Part 60 references 10 CFR Part 50, Appendix B. The current criteria are appropriate and are
sufficient for quality assurance related to meeting the performance objectives.

.

Preclosure Security and Safeguards - Section 4.25 ROC Tople*

(1) Security and Sqfeguards. 10 CFR Part 60 is sufficient and adequate regarding
preclosure security and safeguards because it requires certification and description of security
and safeguards proposed by DOE.

Note: Requirements for other facilities, including those operated by DOE, in other
Parts of Title 10 of the Code of Federal Regulations are much more detailed, and may require
more detailed information in the license application.

(2) Sabotage Affecting Long-Tenn Perfonnance. 10 CFR Part 60 is suificient and
adequate, since a description of DOE','. physical security plan against radiological sabotage is
a requirement.

17
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(3) Application of Restrant Portions of10 CFR Part 73. The current criteria in
10 CFR 60.21(b)(3) and 60.21(b)(4) are suf0cient and adequate because DOE has experience
with comparable facilities. The current criteria in 10 CFR 60.21(b)(4) are broadly writsn to
address sabotage unique to a GROA.

| (4) Security Plans. The current criteria in 10 CFR 60.21(b)(3) and 60.21(b)(4) are
j sufficient and adequate to require physical security plans. !

!

Personnel - Section 4.26 ROC Topic*

j (1) Personnel Qualification.10 CFR Part 60 has addressed pers.nnel qualification
adequately and sufficiently in 40 CFR 60.21(c)(15)(iii) and Subpart 11. These regul.tions are'

general and thus require qualifications and training requirements for all personnel conducting ,

'

activities at the GROA.

Note: Training of offsite personnel for radiological emergencies will be addressed
in the section 7.5 ROC Topic.

,

(2) Personnel Truining Progtum. Facilities, and Equipment. 10 CFR Part 60 has
adequate and sufficient criteria for a training program for the GROA and SSCIS because the
requirement in 10 CFR 60.151 is general and includes training and certification of personnel for
all operatsns, not just those important to safety.

(3) Organization, Administration, and Management. Criteria in 10 CFR Part 60
addressing organization, administration, and management are adequate and sufficient, because
10 CFR 60.21(c)(15)(i),60.21(c)(15)(ii),60.43(b)(6), and 10 CFR 50, Appendix D, require a
description of the applicant's operating organization, d-legation of responsibility and authority,
and identification of key personnel.

(4) L se of Gual(fied Personnel. 10 CFR 60.162 adequately and sufficiently assures
that the physical condition and the general health of personnel certified for operations important
to safety will not endanger the public heahh and safety. This includes plant' personnel.

Preelosure Site Investigations - Section 5.1 ROC Tople*

(1) Regulatory Organization. 10 CFR Part 60 has general guidance for assessment
of the site for preclosure design. The regulatory criteria in 10 CFR 60.21(c)(1) require a
ducription of the site assessments for design of the GROA investigations, which is general in
nature, and would fully address any needed preclosure site investigations. However, experience
to date suggests that the applicant may need more specific guidance in addition to the 10 CFR
Part 60 criteria. '

|
|
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|

| 10 CFR 60.122 sets forth specific siting criteria applicable to the postelosure
| performance objectives, but does not address site investigation criteria for either preclosure

surface or underground facilities.

(2) fluman laduced fla:ard Considctations

(a) Population Desulty and Proximity. This subtopic will be considered in the
section 7.3 ROC Topic.

(b) Aircraft and Test-Missile llazards. Criteria for investigation and assessment
of aircraft and missile hazards are not specifically addressed in 10 CFR Part 60. Guidance

i enteria may be needed because the location of a HLW repository, in t.reas of low population,

| may also be desirable for air and missile test ranges.

(c) Induced Selsmicity. Criteria for investigation and assessment of induced
seismicity for preclosure design are not specifically menxned in 10 CFR Part 63, and guidance
may be needed. Tunneling in hard rock can cause induced seismicity in the form of rock bursts
and yielding of faults to regional strain, induced seismicity can also result from fluid

,

| injection / withdrawal, construction of dams and reservoirs, and nuclear testing. Such induced
carthquakes appear not to have exceeded magnitudes of 6.$ and, more likely, are much smaller
in magnitude.

| (d) Industrial and Transportation Accident. Criteria for investigation and

| assessment of industrial and transportation accidents for preclosure siting and design are not
specifically mentioned in 10 CFR Pars 60, and guidance may be needed. For large industrialI

| facilities, which pose a secondary hazard, affected areas raay extend to 40 or more railes.
| Highways and railways are not precluded from crossing the GROA. There is no specific

mention of pipel!nes, which could carry potentially flammable or explosive materials.

(3) Natu nl 11azant Considemtioni

(a) Seismic Magnitude and Frequency. Investigations for seismic magnitude and
frecuency are specifically mentioned in 10 CFR CO.122 for postclosure obje.tives. However,

,

no descriptions of required investigations are given; nor are the differences in acceleration!

| expected at the surface and at depth discussed in 10 CFR Part 60. Because it is assumed that

| surface facilities must be located near HLW repository underground Iacilities, ficxibility in siting
criteria may be needed. Existing site investigation criteria for other nuclear facilitie; may bei

generally inappropriate because of this factor. Also, with respect to nuclear power plants, a
repository has no sirnilar prr.ssure and high-temperature heat source capab e of dispeising nuclear
waste into the biosphere. However, becaus: a statistically significant sample of seismic data is
needed to assess recurrence rates of earthquakes, an investigative radius is proposed as potential
guidance criteria. It must be sufficiently large to develop a statistically significant earthqaal:e
recurrence to enable development of a credible design specification. Fr.ults that could produce
0.lg at the site must be it.vestigated for their earthquake gexration capability.

.
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| (b) Soll and Rock Properties. 10 CFR Part 60 does not specifically address
; investigation of soil and rock properties for preclosure concerns. Soil and tock properties

related to foundations for IILW repository surface facilitics are important. Consequently.
2 potential guidance criteria may be needed,

j (c) Volcanism. The large open areas of the Western U.S. that may be potentially
suitable for repository siting are sometimes sites of volcanistn. There is no mention of related-

preclosure site investigations in 10 CFR Part 60, perhaps because volcanism is so rare that the
need for investigations is not obvious. Guidance criteria for investigation of volcanism may be
required for some sites.

(d) Fault Displacement. A potential guidance criterion is suggested for the
investigation of fault displacements that could affect the safety function of tunnels, shaft, ramps, I

or waste emplacement boreholes. <

(e) Groundwater.10 CFR 60,122(c)(20) applies only to postclosure performance
: objectives. Guidance criteria for groundwater conditions that require unusual engineering
'

solutions for design of the GROA may be needed, ,

(f) Surface Water. 10 CFR 60.122 applies only to postclosure performance
objectives. Flooding of the GROA is also a preclosure performance concern, and guidance
criteria may be needed.

,

Licensing, License Amendment, and License Termination -*

Section 6.1 ROC Topic

(1) Site Characterhation, License Application, Updates, and Amendments. 10
CI'd Part 60 is adequate and sufficient for addressing issues related to licensing, license updates
and amendments, and license termination for a high-level radioactive waste repository. One
potential exception may be in 10 CFR 60.24(a) where further specific guidance may be
necessary. The need for further specific guidance will be determined at a future date.

(2) Use of References. 10 CFR Part 60 may be enhanced in regard to the use of
references, as suggested by the NRC Staff. A change to 10 CFR 60.23 was suggested to clarify
the subject of referencing to eliminate repetition and the reference to the " environmental report"
versus the " environmental impact statement."

Records and Reports - Section 6.2 ROC Topic*
i

(1) Quality Assurance Records and Reports
(2) License Activity Records and Reports ,

:(3) Nuclear Materials Records and Reports
(4) Radiation Records and Repods
(5) Licensing Support System Records

;
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For all nye subtopics 10 CFR Part 60, in regard to criteria for records and reports,
is adequate and sufGeient for ensuring safety, except for minor criteria regarding public
document rooms (see 10 CFR 60.22). 10 CFR Part 60 establishes criteria for reports and
records which are equivalent to, and in most cases are identical to, those established for nuclear
power plants and for other radioactive waste handling facilities.

Retrictal, Removal, and Relocation - Section 6.3 ROC Tople*

*

(1) Deftnitions Relevant to Retderal

(a) Retrieval and Removal Dennitions. The definition of retrieva) in 10 CFR
60.2 includes the word " removing"; conseqttently, no separate formal definitions for " removal"
and " retrieval" are required. The definition of retrieval in 10 CFR 60.2 may not appear wholly
consistent with 10 CFR 60.21(c)(12) 10 CFR 60.21(c)(12) may imply that the term " retrieval"
is limited to cases in which the geologic reposP.ory is proven to be unsuitable for disposal of
radioactive waste. Many reasons can be envisioned for which removal following emplacement
might be desired, ranging from simple visual inspection to identification of package*
manufacturing problems.

I (b) Definition of "substantially increase the dirneulty of retrieving." The phrase
"substantially increase the difficulty of retrieving" is within the context of a particular site and

1 tesign. Because of the site specific and design-specific nature of " increased difficulty," h

engineering judgment shocid be suffident .to de'.ctmine whm constitutes a substantial increase
in difficulty. NRC may present mere guidance following the submittal of a license application
and design.

(2) Ventilation Relevant to Retrieval.- The current regulations concerning
ventilation apply to retrieval because if retrieval were ne.essary, it would be a repository
opCrhtion.

(3) " Facilitate" Versus "Not Preclude" Waste Retrieval. The criteria to maintain
retrievability are sufficiently and adequately addressed in 10 CFR Part 60. Concerning the point
on whether the repository is to be designed to permit waste retrieval, or only that the design
must not preclude waste retrieval (i.e., not make retrieval impossible), the NRC intent appears
to indicate that the GROA is to be designed for waste retrieval, not simply that retrieval is not
precluded or made impossible. The degree of difficulty in retrieval does not appear to be an
NRC concern as long as the design allows retrieval in a reasonable time frame. A concern to
NRC is that there is a plan for retrieval and that the. design allows for retrieval to be
accomplished during a deGned retrieval period.

.
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(.1) Criteria To Be Sat 4| led During Retricral. 10 CFR Part 60 in adequately clear
|

that all regulations applying to operations apply to retrieval because retrieval is a potential i

repository operation.

(5) Emergency Retrieval. No criteria appear to be needed for rapid or emergency [
retrieval because the repository design, site investigation, and performance confirmation are all !

aimed at ensuring a suitable site and repository design; and any need for retrieval on a rapid !
schedule is extremely unlikely and would be precluded prior to emplacement. ;

I

(6) Demonstmtion of Retricrobility. The criteria to design for retrievability are !
in the present 10 CFR Part 60 regulations. Criteria concerning how and when to demonstrate

,

retrieval will depend upon the site-specific and design specific features for a particular repository
and should be in the nature of guidance. ;

!

Minir.g and Industrial Safety and llazards - Section 6.4 ROC Topic !*

!
"

(i) Secondary IVfects and Design Considerutions. Ensuring that the design of the |
GROA addresses secondary effects of mining and industrial safety (or lack of safety) that could j
adversely affect radiation control is implied in 10 CFR 60.132(a) and 60.133(c)(1). This is i

implied when " safe handling" and " safety" are understood to mean that there should be -!
protection against any worker injuries or events that would give rise to a radiation accident. !

;

(2) Referenecs to Sq/cty Regulations. The references to speelfic mining regulations j
In .10 CFR 60.131(b)(9) are outdated. The regulatory criteria could address safety regulations i

or standards that should not have a secondary effect on structures, systems, and components !

important to safety and radiation control, considering the design specific characte:istics of the |
GROA. |

t

Design of the GROA for Containment of IILW within the Waste Package |*

and Limiting the Release Rate from the Engineered Barrier System (EBS) - -|
Section 6.5 ROC Topic [

.;.

(1) Waste Package and ERS Components Handling and Emplacement. 'An i
uncertainty in 10 CFR 60.131(b)(10) concerns the degree of specificity in " shaft conveyance 3," -[
since regulations in 10 CFR Part 60 are intended to apply generically. 10 CFR Part 60 does not i
appear to address transfer of waste regarding potential adverse effects on containment. !

I

(2) Waste Package and EBS Components inspection, Testing, and Repair. - 10 ]
CFR Part 60 is sufficient and adequate regarding. waste package inspection, testing, and- i

'

mairst: nance (repair or replacement) to ensure postclosure containment. ~ 10 CFR Part 60 is !
adequr.te and sufficient because the waste package is a component important to safety, and is !
addressed by 10 CFR Part 60 in 60.131(b)(6) and Subparts F and G. i

h
22 1
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f3) \\'aste Package and Ells Components Security and identylcation. See the |
section 6.7 ROC Topic. i

!

(4) lVaste Package and ERS Ccmponents Environment. 10 CFR Part 60 is I,

suf0cient and adequate for criteria for the underground-facility waste package environmental ;
'

control and protection for postclosure containment. Alto, see the section 6.7 ROC Topic.

($) Coordinction of \\'aste Paclaye and EDS Components Design, Construction,
Assembly, and Repair with the GROA. 10 CFh Part 60 has sufficient and adequate criteria
concerning coordination of the GROA with the uaste, waste package, and EBS regarding
postclosure performance.

Design of the 'ikOA so that the Isolation Capabilities of the Seals for Shafts and| *

Iloreholes are not Adsessely Affected - Section 6.6 ROC Tople

(1) Design and Construction that impact Postclosure Perfonn The current.

regulations in 10 CFR Part 60 have requirements (10 CPR 60.112) for constr' , 1 (excavation,

drilling, boring) of shafts (ramps) and boreholes in the GROA as well as for th underground
facility [10 CFR 60,133(c)(2), and 60.133(f)]. It is assumed that the present regulatory
requirements on scaling for shafts and boreholes (10 CFR 60,134) would imply recognition of
the significance of the rock surrounding the seals on performance of the overall seal system.

(2) Opetutions that Impact Postclosure Perfonnance. See the section 6.7 ROC
Topic.

(3) Permanent Closure Activities that impact Ponclosure Perfonnance. See the
section 6.7 ROC Topic.

Design of the GROA to not Adversely Affect Containment and Isolation -*

Section 6.7 ROC Topic

(1) Design and Construction that impact Containment and Isolation. 10 CFR Part
60 adequately and suf5ciently regulates penetrations (i.e., shafts, ramps, and boreholes) into the
geologic setting with regard to limiting alterations of the geologic setting that might adversely
affect postclosure performance. 10 CFR Part 60 has adequate and sufficient criteria to address
the impacts of the underground facility [10 CFR 60.133(a)(1) and 60,133(h)], and site
characterization activities [10 CFx 315(c)(1)] on postclosure isolation. Design criteria in the
overall performance objectives ic 10 CR 60,112 are adequate and sufficient to ensure that
construction activities related to the shafts and boreholes within the GROA do not compromise-
the isolation capabihty of the geologic repository. Operational criteria may be needed to
enhance 10 CFR Part 60 to ensure that the design of the surface facilities in the geologic
repository operations area do not adversely affect containment and isolation.

23
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1

(2) Optmtions that impact Containment and Isolation. 10 CFR Part 60 is
sufficient and adequate with regard to ensuring that operational activities do not significantly
degrade isolation capabilities within the geohigic setting. Operations are assumed to be integral
with design and, therefore, the design criteria are applicable to operations. In addition, the
performance confirmation criteria are sufficient and adequate in requiring performance
conErmation monitoring of the thermal, thermomechanical, hydrologie, and possible geochemical 4

responses of the underground facility as a result of operations to ensure that postclosure
performance within the geologic setting can be achieved.

(3) Pennanent Closure Activities that impact Containment and Isolation. 10 CFR
Part 60 is adequate and sufficient because permanent-closure activities are considered to be a
part of repository operations, and design criteria that require limiting adverse effects on the
isolation within the geologic setting are applicable, in this context, the existing operational
criteria are suf0cient to cover permanent closure activities.

Preclosure Radiation Monitoring - Section 6.8 ROC Ti pic*

(1) Afonitoring Direct Radiation Levels 10 CFR Parts 60 and 20 provide adequate
and sufficient criteria regarding monitoring personnel radiation exposure and measuring direct
radiation levels in all working areas that may handle or store waste or the waste package.

(2) Afonitoring Airborne Concentmtions t,f Radioactive htateriais (Restricted
Arco). 10 CFR Part 20, which is referenced by 10 CFR Part 60, provides criteria for the-

measurement of airborne concentrations of radioactive material in restricted and unrestricted,

areas.

(3) Radioactive F/ fluent Afonitoring 10 CFR Part 60 addresses ef6uent control
and monitoring efnuents from the underground facility.10 CFR 20.1501 specifies under which
conditions and events, including radiation accidents, monitoring of radionuclides should be
performed.

(4) Radiation Alanns. 10 CFR Part 60 addresses criteria for radiation alarms
adequately and sufficiently, in 10 CFR 60,131(a)(6). A minor change to enhance the grammar
of 10 CFR 60,131(a)(6) may be needed.

(5) Radiation Surveys. 10 CFh Part 60 adequately and sufficiently addresses
radiation surveys because it references 10 CFR Part 20, which has criteria for radiation surveys.

Access and Emplacement Stalfility - Section 6.9 ROC Tople*

(1) Design and Construction To Ensure Stability. The design of openings in the
underground facility, which would include the excavation, backnll, and reinforcement, is
sufficiently and adequately regulated in 10 CFR 60,133(c),60.133(f),60.133(i), and 60,142(c).

24
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(2) Stabilityfor Sqfe Operations such as Emplacement, Retrieval, and Closure.
The crite-ia in 10 CFR 60,140 and 60.141 (Performance Connrmation Program) are adequate

,

and suf0cient to ensure that monitering is conducted to detect any significant changes in design
parameters and assumptions and in subseqecnt corrective mehsures as a result of operations
within the repository.

Perfonnance Confinnation for Preclosure Perfonnance Objecthes and Design*
,

Criteria Sectlan 6.10 ROC Topic ;

(1) Definition of Perfonnance Cortfinnation. The dennition of * performance
conGrmation" may be enhanced in order to not appear to exclude addressing performance

,

conGrmation related to retrieval perfoimance objective in 10 CFR 60.lll(b).

(2) Preclosure Verification of Design for Sql*ty. Verincation of the GROA
necessary to ensure that the design is adequate for radiation sa: a is suf6cir. 'ly and adequately
addressed in 10 CFR 60,74(a).

(3) Perfonnance Cortfinnation Integration. See the section 6.11 ROC Topic.,

|
'

(4) Perfonnance Confinnation Plans. See the section 6.11 ROC Topic.

(S) Quality Assurancefor Perfonnance Cortfinnation. See the section 6.11 ROC

(6) Monitoring. See the section 6.11 ROC Topic.

Design: Construction, and Operation of the GROA Necessary to Ensure that*

Performance Confinnation for the Postclosure Performance Objectives can be
Conducted Section 6.11 ROC Topic

| (1) Perfonnance Cortfinnation integration. integration of the performance
| confirmation program (with respect to postclosure perfonaance objectives) with repository
j design, construction, and operations is adequately and suf0ciently addressed in 10 CFR Part 60.

| It is clearly the responsibility of the applicant to ensure that design, construction, and operation
| of the GROA permit the performance conntmation program to be carried out.

,

(2) Perfonnance Cortfinnation Plans, it may be an enhancemen* to 10 CFR Part
60 to require the applicant to provide a description of the performance confirmation program in '

the license application. At the present time there is no explicit requirement to submit such a
,

i

l description. 10 CFR Part 60 contains the notion that the performance confirmation program |
| should be ph.nned [see 10 CFR 60.lll(b) and 60,140(d)(4)), but has no formal requirement for !

DOE to submit a performance confirmation program description. Since performance |
| conGrmation will be an integral and important part of the construction phase, it would seem -
t

appropriate for DOE to submit such a description in the license application for construction -

25 :
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authoritation, for review by the NRC.

(3) Quality Assumnce pr Perfonnance Cortfirmation. Quality assurance for
performance confirmation has been adequately and sufficiently covered because 10 CFR 60,151
cites performance comirmation and 10 CFR 60.152 references 10 CFR Part 50, Appendix B.

(4) Afonitoring. Criteria for inspection, calibration, and maintenance of
- tformance confirmation monitoric.g equipment are adequate and sufficient because 10 CFR
to.151 cites performance confirmation and 10 CFR 60.152 references 10 CFR Part 50,
Appendix B.

(5) Adrerse Impacts. 10 CFR 60.140(d)(1) adequately and sufficiently addresses
criteria related to adverse impact on repository performance when conducting the performance
confirmation program. The requirement is understood not to prohibit useful tests that would
have trivial impacts upon repository performance, while assuring that significant potentially
adverse effects are taken into account in designing the performance confirmation program,

i
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3 FOllMAT OF TIIE INDIVIDUAL 110C TOPICS

Each ROC Topic presented in sections 4 through 6 follows the same format. St.bsection
1 presents the conclusions for a given Topic or subtopic. Subsection 2 presents the regulatory
concepts, referenced operational criteria or potential repository operational criteria (PROC), and
rationale, all of which support the conclusions in subsection 1. Subsections 3 and 4 present
background information that formed the bases to develop the regulatory concepts, identify the
referenced operational criteria, and develop any necessary PROC and rationale in subsection 2.

Section 7 presents only a brief discussion of the Ove ROC Topics for which major
rulemaking may be required, because they will receive more in-depth analysis in Activity 3 of
the ROC task.

!

i
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4 TOPICS FOR WIllCII ROUTINE GUIDANCE IS RECOMMENDED

4.1 ESIPl.OYEE PROTECTION

There are no subtopics for this ROC Topic.

4.1.1 Conchisions Regarding the Sufficiency and Adequacy of the Regulations

10 CFR Part 60 is sufficient and adequate because it is directly based on the
statutory requirements for employee protection and has language that will provide for employee
protection needed to ensure health and safety, common defense and security, and environmental
protection.

4.1.2 Concepts, Operational Criteria, and Rationale

This subsection presents concepts, operational criteria, and rationale that were
developed to substantiate the conclusions presented above.

Concept. Criteria for employee protection are needed to ensure health and safety,
common defense and security, and environmental protection.

'

Opemtlanal Criteria. The operational criteria needed to address the concept are
presented in 10 CFR 60.9.

Rationale for the Opemtional Criteria. 10 CFR 60.9 fully addresses this concept
because it is based on the Energy Reorganization Act (Ref. 6), Section 210 (42 USCS $851),
requiring employee protection. 10 CFR 60,9 uses language that addresses what is needed to
protect the employee to ensure health and safety, common defense and security, and
environmental protection.

4.1.3 Elements Considered for Regulation

4.1.3.1 Stmetures, Systems, Components, Equipment, Opemtions, Pmcedures,
Personnel Requirements, Environmental Considemtions, Etc.

Elements related to this ROC Topic are indicated as follows:

* Protection of employees against discrimination for engaging in
protected activities

* List of protected activities
* Assurance that employees have thorough knowledge of, and complete

freedom to exercise, mechanisms for providing information to NRC

29
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* Assurance that employees have thorough knowledge about their
rights to provide information, participate in investigations, and
provide testimony without fear of reprisal

* Denial, revocation, or suspension of license or imposition of a civil
penalty due to employee discrimination

* Violation of an employee's right to protection which couldjeopardize
the license

* Posting of Form NRC-3 (" Notice to Employees")
* Iocation of a legible copy of Form NRC-3
* Posting 30 days after an application is docketed

|4.1.3.2 Comments on and Discussion of the Elements Considered for .

Regulation

The wording in 10 CFR 60,9 appears to be based directly on the |
statutory language found in the Energy Reorganization Act (Ref. 6), Section 201 (42 USCS
5851) and is comparable to all other cited regulations.

4.1.4 Safety Functions and Regulatory Citations

4.1.4.1 Assocfated Sqfety Funettons

No safety functions associated with this ROC Topic were identified from
the " Repository Functional Analysis" (Ref.1).

4.1.4.2 Relevant Regulatory Citations

The regulations in 10 CFR 30.7,40.7,50.7,60.9, 61.9,70.7, and 72.10
are relevant to this ROC Topic.

4. i.4.3 Comments on and Compan' son and Contrast of Sqfety Functions and
Regulatory Citations

10 CFR Part 60 covers the concept of employee protection from
discrimination related to an employee engaging in protected activides similar to the other
regulations that also address employee protection (i.e.,10 CFR 30.7,40.7,50.7,61.9,70.7,
and 72.10). - The other cited regulations provide no additional Euidance or directives as
compared to 10 CFR Part 60. The provisions for employee protection presented in each of the
regulations cite,d above appear to be based on the statutory language found in the Energy
Reorganization Act (Ref. 6), Section 210 (42 USCS 5851), entitled " Employee Protection."

1
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| 4.2 PLANNING AND DIGCRIPTION REQUIREMENTS
1

~

There are no subtopics for this ROC Topic.

{ 4.2.1 Concludons Regarding the Sufficiency and Adequacy of the Regulations

! criteria for plans and descriptions are sufficiently and adequately addressed in 10
: CFR 60.21 and 60.51 for a HLW repository. The general requirements in 10 CFR 60.21 and

60.51 appear to be similar to those for a nuclear power facility, MRS, or ISFSI with regard to
4

j the types of plans and descriptions necessary in the license application. These requirements are
meant to give general guidance to the applica... concerning the content of the application, and;

#

are not intended to be all-inclusive or to go into extensive detail for the plans and descriptions
of all aspe,:ts of a geologic repository. The completion of the planned final " Format and Content

1

! Regulatory Guide" by the NRC should provide additional guidance necessary for DOE.

i
4.2.2 Concepts, Operational Criteria, and Rationalej

:

This subsection pr ents the concepts, operational criteria, and rationale that were

{ de/ eloped to substantiate the conclusions presented above.

Concept. Criteria are needed to guide the licensee in its submittal of plans and
.

descriptions of the GROA related to radiation control. These criteria should establish the-

minimum information necessary for the license application.-

;

| Opemtional Criteria. The operational criteria for this concept are preznted in 10
: CFR 60.21 and 60.51.
i

| Rationale for the Operational Criteria. 10 CFR 60.21 and 60.51 describe the
! general requirements for what should be included in the license application and Safety Analysis

i Report.

An uncertainty was initially identified by CNWRA 90-003, Appendix B, page B-7
'

(Ref. 7) because 10 CFR 60.21 and 60.51 were thought to give insufficient detailed guidance

! for DOE to prepare a complete license application. However, the NRC staff recommendation
~ , Appendix A, page 4, of the'

for resolution of Uncertainty Reference Number 1

" Recommendations" report (Ref. 8) was for NRC to provide a " Format and Content Regulatory
Guide."- This format and content guide should provide the necessary guidance for a licenz

,

application..

Also see the section 6.5 ROC Topic discussion regarding criteria fcr an updated
i

description of the performance confirmation program in the Safety Analysis Report. These
- criteria establish minimum information necessary for the licensee to submit to ensure health and
safety, common defense and security, and enviroamental protection.

t |
|

|
314

! 1
1



- _ _ _ _ _ - _ _ _ _ _ _ _

4.2.3 Elements Considered for Regulation

4.2.3.1 Structures, Systems, Components, Equipment, Opemtions, Pmcedures,
Penannel Requirements, Envimnmental Considerations, Etc.

Elements releted to plans and descriptions required for design and
construction include:

* Design and performance requirements for structures, :ystems, and
components important to safety (SSCIS)

* Principal design criteria for the GROA
* Construction methods
* Personnel training
* Quality assurance
* Emergency plans

Elements related to plans and descriptions required for operations
include:

* Receiving (arrival inspections, demurrage, carrier decontamination,
unloading, etc.)

* Storage (surface, underground, retrieved waste, etc.)
* Transfer (intrafacility movements, loading, unloading, hoists,

carriers, etc.)
* Emplacement (provisions for access / emplacement . holes,

plugs / shielding, etc.)

Receipt and shipment (preparation, loading, inspection, etc.)*

Permanent closure of the repository (backfilling, sealing shafts,*

boreholes, etc.)
Decommissioning [ decontamination, dismantlement, monument*

,

erection, removal of decommissioning low-level waste (LLW), and
other aspects of cic;ure]
Radiation protection [ decontamination, effluent control, la low as is*

,

resonably achievable (ALARA),10 CFR Part 20,40 GR Part 191,
LLW handling, etc.]
Preclosure radiological monitoring (controlled area, exposure value,*

etc.)
Preclosure nonradiological monitoring (security and safeguards,*

natural conditions and events, industrial hazards and accidents, waste
location, etc.)
Preclosure interfaces (integration of design, construction, and*

operations, human factors, control room facilities, interfacility
interfaces, and intrafacility interfaces)
Other anticipated operations such as inspection and testing,*

32
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:
i

|
i

j maintenance, personnel, operating procedures, quality assurance, fire
protection, ventilation, criticality control,- utilities, communication,;

access, and emplacement stability _
_

| Elements related to plans for the retrieval of radioactive wastes include:
1

[ * Details regarding the ccadition of the waste (waste identification

! including age and source)

{ * Details regarding the proposed techniques for retrieval of the waste
j (establishment of access)

Details regarding the preparation of waste for transport (packaging,|
*

1 repackaging, rod consolidation, over-packing, shielding, etc.)
Details regarding the facilities (equipment, personnel and procedures)e

:

required for proposed retrieval of the waste including the preparation
,

' of waste for transport
Details regarding backfilling and sealing after waste removal*

* Details regarding the preparation of vehicles to transport the was:e:

i for offsite shipment
i * Alternative acceptable site where the waste will be stored
j * -Inventory control in' order to comply with full retrieval -
3

f Elements related to emergency / contingency plans include:

$ * Organization for coping with radiation emergencies
j * Activation of emergency organization.

: * Notification procedures
; * Communications among principal response organizations

* Assessment action of radiation emergencies _
_

: * Development of emergency classifications and action levels
! * Establishment of emergency planning zones (EP7)-

[' * Protective actions for plume exposure pathway
; * Maintenance of emergency preparedness

* -Emergency facilities and equipment

! * ' Adequate staffing for emergency .

|- * Training, including periodic drill exercises
! * Recovery and re-entry plans. ,

.

! |
'

4.2.3.2 Comments on' and Discussion- of the Elements Considered for |
! - Regulation
,

| The plans and descriptions listed in 10 CFR 60.21 and 60.51 are meant
to provide general guidelines as to the information_ required in the license application.

| Subsequent Subparts withi(10 CFR Part 60 give more specific detailed requirements. (For.

| example, Subpart H deals specifically with training and certification of personnel and specific

!

33-
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.

design criteria for the GROA are addressed in Subpart E). In essence no further criteria are
needed in 10 CFR 60.21 and 60.51, since they appear to provide an extensive list of general
requirements for plans and descriptions that appear to be addressed in more detail in subsequent
sections of 10 CFR Part 60.

4.2.4 Safety Functions and Regulatory Citations

4.2.4.1 Associated Sqfety Functions

The following safety functions were identified from the " Repository
Functional Analysis" (Ref.1).

* Plan overall IILW management physical system operations - 1
* Plan nuclear security and safeguards operatic ~ - 2.1
* Plan normal security and safeguards operations - 2.1.1
* Plan for security and safeguards contingencies - 2.1.2
* Plan waste preparation operations - 5.1
* Plan normal waste preparation operations - 5.1.1
* Plan for accident / emergency contingencies in waste preparation

operations including any unforeseen loss or potential loss of
containment in waste preparation facilities - 5.1.2

* Plan for emergency evacuation of workers and the public during
waste preparation operations - 5.1.3

* Plan waste preparetion facility decommissioning - 5.1.4
* Plan repository operations - 6.1
* Plan normal repository disposal operations - 6.1.1
* Plan for emergency repository operations contingencies including

unforeseen loss or potential loss of containment - 6.1.2
* Plan for possible removal of waste from repository and alternative

storage - 6.1.3
* Plan for emergency evacuation during disposal operations - 6.1.4
* Plan repository post-emplacement operations - 6.1.5
* Plan repository closure and decommissioning - 6.1.6
* Plan repository postclosure activities - 6.1.7

4.2.4.2 Relevant Regulatory Citations

* 10 CFR 50.34
10 CFR 60.21 and 60.51*

10 CFR 72.24 and 72.28*

34
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4.2.4.3 Comments on and Comparison and Contrast of Sqfety Atnctions and
Regulatory Citations

10 CFR 60.21 provides an extensive list of general requirements for
plans and descriptions to be included in the license application for disposal of high level
radioactive waste in a geologic repository. This list is similar in nature to the general
information required in the content of application for a nuclear power reactor (10 CFR 50.34)
and an ISFSI or MRS (10 CFR 72.24, and 72.28). The criteria in 10 CFR 60.21 appear to
adequately address all the applicable safety functions listed in subsection 4.2.4.1.

* Plans for normal repository operations, such as construction and
emplacement are addressed in 10 CFR 60.21(c)(2),60.21(c)(15)(iv),
and 60.21(c)(15)(v).

* Plans for repository closure and decommissioning are addressed in
10 CFR 60.21(c)(11) and 60.21(c)(15)(vi).

* Plans for security and safeguards operations are addressed in 10 CFR

60.21(b)(3) and 60.21(b)(4).
* Plans for removal of waste from the repository and alternative

storage are addressed in 10 CFR 60.21(c)(12).
* Plans for coping with radiological emergencies are addressed in 10

CFR 60.21(c)(9),

10 CFR 60.21 contains many more general requirements for plans and
descriptions thu those indicated by the safety functions listed in subsection 4.2.4.1. Such

additional requirements include descriptions of the site characteristics, design criteria, quality
assurance program, and radioactive efnuent monitoring program.

4.3 INVENTORY CONTROL

This ROC Topic has the following subtopics:

(1) What To Inventory
(2) Inventory Process

4.3.1 Conclusions Regarding the Sufficiency and Adequacy of the Regulations

(1) What To Inventory

; 10 CFR 60.71(b) and 60.43(b)(6) are broadly written to include all
j " specifications" about high4evel waste that are necessary to ensure that preclosure and
| postclosure performance objectives are met and, thus,10 CFR Part 60 was determined to be
( sufficient and adequate.

,
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(2) Inventory Process :

|

A physical inventory may be an implied part of an inventory control program, I

which is already required by 10 CFR 60.71(b) and 60.43(b)(6). Physical inventory may be i

considered to be a process or method of the inventory program used to help assure the reliability
of the nuclehr material control (inventory) and accounting program. Therefore,10 CFR Part
60 appears sufficient and adequate. Also,10 CFR Part 60 does not need to reference 10 CFR

|'74.31, because 10 CFR 74.31(a) specifically excluded its application to waste disposal.

4.3.2 Concepts, Operational Criteria, and Rationale
!

This subsection presents the concepts, operational criteria, and rationale that were
developed to substantiate the conclusions presented above. ;

I
(1) What To Inventory

;

Concept. Criteria for the inventory program are needed to address all waste |
characteristics (type, amount, and specifications) that may impact repository performance. i

"

Opemtional Criteria. The operational criteria to address this concept are
presented in 10 CFR 60.43(b)(6) and 60.71(b).

Rationalefor the Opemtional Criteda. The criteria in 10 CFR 60.43(b)(6)
and 60.71(b) are broadly written and include all characteristics of the waste that need to be |r

considered for inventory to assure preclosure and postclosure safety. (
(2) Inventory Process !

Concept. Criteria for records, reports, and administrative control for physical
inventory control are needed for wastes not yet emplaced. *

Opemtional Criteria. The operational criteria for records, reports, and
administrative controls which are presented in 10 CFR 60.71 and 10 CFR 60.43(b)(6) appear
to address this concept.

Rationale for the Opemtional Cdteria. Physical inventory provides a
mechanism for assessment and verification of the effectiveness of the nuclear material control
and accounting (inventory) program already required by 10 CFR Part 60. It may be implied that
a physical inventory is a part of an3 nventory program. Physical inventory may serve as ai

warning process for potential problems that may eventually lead to a radiological safety problem
if the inventory control program fails. Once waste is emplaced with no foreseeable intent of,

recovery or movement, physical inventory may be impracticable, serve little purpose, and
disturb emplaced barriers. If it is intended that after the waste is emplaced, performance
confirmation of the emplacement hole seals will be conducted; this should verify that the waste
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:

J

remains in its final emplacement location. Also, conducting periodic physical inventories may;

be considered to be one method involved in implementing an inventory program.;

; 4.3.3 Elements Considered for Regulation

; 4.3.3.1 Structures, Systems, Components, Equipment, Opemtions, Pmcedures,

| Personnel Requirements, Envimnmental Considemtions, Etc.

(1) What To Inventory
:

; Elements of what to inventory are as follows:
,

* Disposal package inventory number
* High-level waste material characteristics

Type-

- Boiling water reactor spent fuel
! Pressurized water reactor spent fuel-

j Processed waste-

Amount-.

Number of spent fuel bundles-

Number of glass logs-

*

- Age
- Age after removal from reactor vessel,

- Effective full power hours of operation
- Age after last criticality

- Specifications
, - Thermal characteristics
| - Percent of burnup

- Curie content
- Percent of enrichment

Amount of fissionable products (U-235, Pu-238, etc.)-

- Spent fuel rod leakage or damage
. - Length, height, weight

Consolidated, unconsolidated-

- Radiation dose rate on contact, radiation dose rate at 3 ft.
in air, etc.

.

(2) Inventory Process

Elements of an inventory process are as follows:

* Nuclear material control and accounting program
*

- Material control procedure
- Material accounting procedure
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Limitatbn of total inventory allowed for preclosure and-

postelosure safety
Meet license specification for criticality,-

Meet license specification for radiation dose rates,-

- - Meet license specification for thermal loads,
Meet license specification for rock / waste interactions, and-

,

' Meet license specification for waste / geochemistry inter--

| actions
i * Radioactive waste handling so inventory will track the
'

characteristics of the waste
* Record filing and maintenance / procedure*

Ilardcopy records and maps-

Computer records and maps-

4 * Emplacement drift numbering / procedure

; * Emplacement borehole numbering / procedure
Disposal package labeling or identification / procedure4 *

Physical inventory (check of inventory process)" *

b 4.3.3.2 Comments on and Discussion of the Elements Considered for
Regulation

i

i (1) What To Inventory |

For the elements given in subsection 4.3.3.1(1), regulatory,

j requirements 10 CFR 60.21(c)(5), 60.71(b), and 60.135(b)(4) provide the bases for disposal
,

packages control and 10 CFR 60.21(c)(5), 60.71(a), 60.71(b), 60.31(a)(1), 60.43(b)(3),
# 60.51(a)(2)(ii), and 60.113(b)(2) provide the bases for nuclear material type, amount, and
! specifications.
!

i (2) Inventory Process

: Other than the requirements for a description (1) of the kind,
; amount, and specification of radioactive material to be received and possessed and (2) of a
; nuclear material control and accounting program to be included in the license application,10
'

CFR Part 60 does not explicitly require the implementation of a control and accounting program.

~

However, a number of requirements, including 10 CFR 60.43(b)(1),60.43(b)(3),60.113(b)(2),,

and 60.71(b) implicitly require that inventory control should be exercised so that an accurate
account of the kind, amount, age, and nature of the radioactive material received, possessed, and
disposed of, and a complete history of the movement of the waste, from the shipper through all
phases of storage and disposal, can be obtained. Inventory control can be carried out effectively:

through the implementation of a nuclear material control and accounting program as described

| in the license application. The above-mentioned four regulatory requirements are believed to

:
i

.'
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provide guidance and incentive for DOE to utilize a control and accounting program for HLW
inventory. There is, therefore, no need to include a separate requirement in 10 CFR Part 60
for such an application.

Processes listed in subsection 4.3.3.l(2), except the procedure for
physical inventory, ce required to ensure that the program for material control and accounting
can function. 10 CFR 60.21(c)(5) indicates the need for a material control procedure and
mi.terial accounting procedure, and limiting inventory for preclosure and postclosure safety is
a license specification as required by 10 CFR 60.43(b)(1). The bases for a high-level
radioactive waste packaging- procedure, and emplacement drift and borehole numbering
procedures can be inferred from 10 CFR 60.71(b). Utilization of a disposal package labeling
or identification procedure ensures compliance with 10 CFR 60.135(b)(4). A record filing and
maintenance procedure is related to 10 CFR 60.51(a)(2)(ii),60.71(a), and 60.71(b) Physical
inventory is a means to ensure the accounting program is working properly. A requirement for
a physical inventory process is not found in 10 CFR Part 60.

4.3.4 Safety functions and Regulatory Citations

4.3.4.1 Associated Sqfety Functions

The following safety functions were identified from the " Repository
Functional Analysis" (Ref.1).

! (1) What To Inventory
i

|

* Account for and maintain inventories of nuclear materials in the
waste management system - 2.10

* Inventory waste disposal package componer,ts in lag storage -
5.5.3

* Apply unique waste disposal ptekage identification - 5.8.12
* Limit initial radionuclide inve itory - 7.2.1.1-

* Limit total quantity of emplaced waste - 7.2.1.1.1
* Control age of emplaced waste - 7.2.1.1.2

(2) Inventory Process

* Account for and main *ain inventories of nuclear materials in the
waste management system - 2.10
Update inventary of waste disposal package components-*

received for waste preparation operations - 5.3.4
* Update inventory of waste in lag storage - 5.4.3
* Inventory waste disposal package components in lag storage -

5.5.3
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* Account for (maintain inventories of) nuclear materials during '

waste preparation for disposal - 5.11 ;

* Maintain and secure waste preparation records and reports - i

5.15
* Verify type, amount, and source of waste received - 6.2.1.4 [
* Update inventory of waste received for disposal - 6.2.6 r

* Update inventory of repository lag storage waste disposal i

packages - 6.4.3 i

* Verify identity of individual waste disposal package for intra- '

facility transfer - 6.5.2
'

* Update inventory of waste disposal packages for transfer .

operations - 6.5.6
* Verify and record identification of each waste disposal package i

and its intended emplacement opening / location - 6.6.3 [
* Verify and record identification of emplaced waste disposal '

package and emplacement opening location number - 6.6.10 -

* Update inventory of emplaced waste - 6.6.14
,

* Identify location of waste to be removed - 6.9.2 !

* Verify identity of waste to be removed from underground i

facility - 6.9.7 .

* Update inventory of emplaced waste during repository waste
removal operations - 6.9.16

* Update inventory of geologic repository waste upon off-site -

shipment - 6.10.11 ;

*

4.3.4.2 Relevant Regulatory Citations

10 CFR 60.21(c)(5), 60.21(c)(10), 60.31(a), 60.43(b)(1),*
,

60.43(b)(3), 60.43(b)(6), 60.51(a)(2)(ii), 60.71, 60.75 (b), 60.101 (b), p

60.113(b)(2), and 60,135(b)(4)
'

10 CFR 61.80(f) and 61.80(i)(2)(iv)*
,

10 CFR 72.1,7'2.72(a),72.72(b),72.72(d),72.76, and 72.78 j*

10 CFR 74.4,74.31
,

*

10 CFR 75.35
{

*

4.3.4.3 Cornments on and Comparison and Contrast of Sqfety Functions and I

Regulatory Citations

(1) What To Inventory
?

Inventory control should include all the necessary information about
the waste for all phases of storage and disposal [10 CFR 60.71(b)]. The idea is to ensure an
appropriate level of understanding of the thermal loads [10 CFR 60.43(b)(3)], physical and

i
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chemical forms, and radioisotope contents [10 CFR 60.43(b)(1)] during preclosure and
postclosure phases.

Independent spent fuel storage installations (ISFSI) and monitored
retrievable storage installations (MRS) (10 CFR Part 72) are used only for interim storage until
nuclear waste is transferred for permanent disposal. 10 CFR Par * 72 does not require a
description of the kind, amount, and specifications of radioactive materials to be received and
possessed; but it does include a provision for the spent fuel storage capacity, such as 1900 metric
tons at facilities not owned by the Federal Government on January 7,1983 (10 CFR 72.1).

(2) Inventory Process

In 10 CFR Part 60, inventory control processes for radioactive
wastes begin by requiring a description of the Find, amount, and specifications of the radioactive
materia! proposed to be receised and possessed [10 CFR 60.21(c)(5)] and a description of the
nuclear material control and accounting- program [10 CFR 60.21(c)(10)] in the license
application. Upon review of an application, the NRC will determine whether there is reasonable
assurance that the types and amounts of radioactive materials described in the application can
be received, possessed, and disposed of in the GROA, of the design proposed, without
unreasonable risk to the health r.nd safety of the public [10 CFR 60.31(a) and 10 CFR
60.101(c)]. The application review may lead to an mclusion of certain license conditions in the
license issued, as the NRC finds it necessary to protect the health and safety of the public,
common defense and security, and environmental values.

Either the liwnse specifications or conditions may include
restnctions as to (1) the physical and chemical form and radioisotopic conteat of radioactive
waste (limiting inventory for preclosure and postclosure safety) [10 CFR 60.43(b)(1)] and (2)
the amount of waste permitted per unit volume of storag? space considering the physical
characteristics of both the waste and the host rock (limmng thermal effects) [10 CFR
60.43(b)(3)]. Inventory control will be required to ensure that these two license specifications
are complied with throughout the period of repository operation. Moreover, DOE is required
to maintain such records and make such reports in connection with the licensed activity as may
te required by the conditions of the license [10 CFR 60.71(a)]. A good nuclear material control
and accounting program will make sure that inventories related to license specifications are
satisfied and then associated records are effectively maintained. The requirement on retention -
of records of the receipt, handling, and disposition of radioactive waste at a GROA to contain
sufficient information to provide a complete history of the movement of the waste from the
shipper through all phases of storage and disposal [10 CFR 60.71(b)] further-suggests
implementation of an inventory control (or nuclear material control and accounting) program as
described in the license application. Unique identification of each waste package is required by
10 CFR 60.135(b)(4) to facilitate the application of the program and shall be consistent with the
waste package's permanent written records. Upon permanent closure, recordkeeping is required
by 10 CFR 60.51(a)(2)(ii).

41



,
_. _ . _ _ _ . _ . _ _ .._ . _ . _ _ _ . _ _ _ . . - _ .

.

:
1

A similar approach has been adopted for land disposal of low-level;

radioactive waste (10 CFR Part 61). A major difference is that 10 CFR Part 61 does not have,

; many details on a nuclear material control and accounting program. 10 CFR 61.80(i)(2)(iv) does
j require a licensee to submit an annual report which includes a summary, by waste class, of
; activities and quantities of mdionuclides disposed. One other difference is that 10 CFR Part 60
'

does not explicitly require records to be kept on discrepancies between material listed on the

] manifest and those received, as required by 10 CFR 61.80(f).
.

{ Major differences between 10 CFR Part 72 and 10 CFR Part 60 in
; terms of inventory control process are that:

i
i (1) 10 CFR Part 72 requires physical inventory at least once a

year [10 CFR 72.72(b)] while 10 CFR rart 60 does not.,

1 (2) 10 CFR Part 72 does not require postclosure secordkeeping
| [10 CFR 72.72(a) and 10 CFR 72.72(d)] as 10 CFR Part 60
;

does (10 CFR 60.51(a)(2)(ii)].
i (3) 10 CFR Part 72 requires submittal of a material status report
! regarding information concerning the special nuclear material

contained in the spent fuel possessed, received, transferred,
;

disposed, or lost by the licensee tmce a year or pursuant to
10 CFR 75.35 [ pertaining to implementation of the

: International Atomic Energy Agency (IAEA) Safeguards
| Agreements (10 CFR 72.76)], and 10 CFR Part 60 does not
i

have such a requirement.
| (4) 10 CFR 72.78 requires completion and distribution of a

Nuclear Material Transaction Report on DOE /NRC Form-741!

whenever spent fuel is transferred or received, while no: '

; sinalar requirement is included in 10 CFR Part 60.
!
| 'ine inclusion of the above-mentioned four items in 10 CFR Part
| 60 will depend largely on wheth they-have positive impacts on inventory control. The
; information required in Items (2), (3), and (4) could be generated fairly. easily if a nuclear
; material control and accounting program is effectively implemented. The reports called for in

.

items (2), (3), and (4) are a result of an effective program, rather than proof of an effective,

) inventory program. Moreover, the same results can be achieved through 10 CFR 60.75(b),
| which requires DOE to make available to the NRC for inspection, upon a reasonable notice,
i records kept by DOE pertaining to activities under 10 CFR Part 60.
'
.
,

; Implementation of the control and accounting program required by'

10 CFR Part 60 would fulfill all the safety functions listed in subsection 4.3.4.1.(2).

After a significant time of decay, the spent fuel at a repository can
; be classified as special nuclear material of low strategic significance based on the definition in

10 CFR 74.4. Operations involved in waste disposal are, however, excluded from "special6

i

>

| 42
o
|

!

.



_ _ _ _ _ _ _ _ _ _ _ _ _ . -
.. .. . .

nuclear material" accounting program requirements of 10 CFR 74.31; therefore,10 CFR Part
60 does not need to reference 10 CFR Part 74 for its nuclear material control and accounting
program.

4,4 LICENSING CONDITIONS, TECIINICAL SPECIFICATIONS, OR LICENSE
SPECIFICATIONS

There are no subtopics for this ROC Topic.

4.4.1 Conclusions Regarding the Sufficiency and Adequacy of the Regulations

The license conditions and specifications of 10 CFR 60.42 and 60.43 are adequate
and sufficient because they are generally written and could address any and all conditions or .

specifications that may be needed in a license to assure radiation safety, retrieval, containment,
and isolation.

4.4.2 Concepts, Operational Criteria, and Rationale

This subsection presents concepts, operational criteria, and rationale that were
developed to substantiate the conclusions presented above.

Concept. License conditions and license specifications need to address any and all
potential aspects of assurance of radiation safety, retrieval, containment, and isolation.

Opemtional Criteria. The operational criteria needed to address this concept are
presented in 10 CFR 60.21(c)(6),60.32,60.42, and 60.43.

Rationalefor the Opemtional Criteria. Specifically,10 CFR 60.42(a) states: " A
license issued pursuant to diis part shall include such conditions, including license specifications,
as the Commission finds to be necessary to protect the health and safety of the public, common
defense and security, and environmental values." This criterion fully addresses the concept
above because it is a very broad and inclusive statement that could address any and all potential
license conditions or specifications that are necessary.

4.4.3 Elements Considered for Regulation

4.4.3.1 Structures, Systems, Components, Equipment, Opemtions, Pmcedures,
Personnel Requirements, Envimnmental Considerations, Etc.

Some of the elements to be considered as potentiallicense conditions or
specifications are as follows:

* Personnel training and certification
* Environmental monitoring

>
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Physical security and safeguards*

Emergency plans*

Surface facilities*

Radiortive waste handling facilities-

- Radioactive waste treatment and packaging facilities
Waste package4 -

- Storage or lag facilities
4

Radiation control facilities-

Monitoring instruments and limiting control devices-

- Ventilation
iUnderground facilities '*

Emplacement layout-

- Ventilation
, - Roof support

Transporters among surface facilities*

Radioactive waste handling equipment. *
'

Radioactive waste treating and packaging equipment*

Ventilation equipment*

Operations (of structures, systems, and components important to*,

safety)
Inspection and monitoring of spent fuel and high-level radioactive*

waste in storage
Inspection and calibration operations*

'

Underground facility construction*

Maintenance of radioactive waste treatnient and handling systems*

Operating procedures for control of effluents in surface facilities*

Procedures for environmental monitoring*

Inspection and maintenance procedures*

Construction procedures*

Personnel for operation of systems and components important to*

safety

Limits on release of radioactive materials*

Waste handling and storage limits*

Lowest performance level of equipment for safe operations*

Restriction for thermalloads*

Restriction for design and construction of waste package*

Construction progress report*

Data deviation report*

Design deficiency report*

Report for principal radionuclides releases*
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4.4.3.2 Comments on and Discussion of the Elemeth "<nsidered for
Regulation

License conditions and specifications serve the purpose of providing
further details that complement the regulations for the protection of the health and safety of the
public, common defense and security, and environmental values. There may be many levels of
license conditions and license specifications that may be associated with a particular facility.
Only a portion of the elements that may be included as conditions of a license are listed above.,

Because the list of elements could be almost boundless as a lower level of detail is sought, a
more general approach seems preferable.

4.4.4 Safety Functions and Regulatory Citations

There are no subtopics for this ROC Topic, since licensing conditions and technical
specifications cover nearly every aspect of geological repository operations.

4.4.4.1 Associated Sqfety Functions

No safety functions associated with this ROC Topic were identified from
the " Repository Functional Analysis" (Ref.1),

4.4.4.2 Relevant Regulatory Citations

10 CFR 50.6, 50.47(b), 50.54(p)(1), 50.54(p)(3), 50.54(q), and*

50.55(c), and Part 50, Appendix E
10 CFR 60.21(c)(6), 60.32, 60.42, 60.43, and Part 60, Subpart H*

and Subpart I
10 CFR 72.44(b)(4), 72.44(b)(5), 72.44(e), 72.44(f), - 72.190,*

72.192, and 72.194

4.4.4.3 Comments on and Comparison and Contmst of Sqfety Functions and
Regulatory Citations

License conditions, technical specifications, or license specifications are
an integral part of a license as required in 10 CFR Parts 50, 60, 61. and 72. These
terminologies are not presented consistently throughout Title 10. In 10 C5R Part 50, license
conditions and technical specifications are listed separately; and no license specifications are
listed. In 10 CFR Part 61, only license conditions are required to be included in the license.
Under 10 CFR Part 60, technical specifications are not mentioned. Although ~ license
specifications are listed separately in 10 CFR 60.43, they are cited in 10 CFR 60.42. Moreover,
these specifications are derived from the analyses and evaluations included in the license
application; therefore, they are equivalent to techni al specifications. In 10 CFR Part 72,
technical specifications are listed directly as a part of the license conditions and no license
specifications are given.
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Despite the inconsistency, the license specifications and conditions are
listed to provide further details related to assurance of public health and safety. There may be
three areas to be covered by the license conditions and specifications; they are (1) providing
provisions that are not appropriate to be listed anywhere else, for example, consideration of
license suspension, modification, or revocation; (2) providing specific limits, values.' and
sometimes processes that are generally design-specific and cannot be included in the regulation;
and (3) ensuring completeness of certain regulatory requirements which otherwise may not be
complete.

Depending upon the nature of the application, the specific conditions and
specifications required for the license should be different among 10 CFR Parts 50,60,61, and
72. A number of conditions and specifications included in other Parts of Title 10 may not be
relevant to repository design, construction, and operation. Some specific considerations are
discussed in the following paragraphs.

Conditions for Construction Authorhation. The conditions of
construction authorization or a construction permit are found in 10 CFR Parts 50 and 60, while

,

they are not included in 10 CFR Parts 61 and 72. In general, the construction authorization
conditions as presented in 10 CFR 60.32 focus or provisions for submitting reports regarding
construction progress, site data different from design bases data, severe deficiencies in design
and construction, results of research and development programs, and provisions for limiting
changes in design and procedures. A significant difference relevant to construction
authorization between 10 CFR Parts 50 and 60 is that a construction permit in 10 CFR Part 50
is subject to the same conditions to which a lictnse is subject [10 CFR 50.55(c)) while that in
10 CFR Part 60 is not. It is also notable that the conditions for a license to operate a repository
are not as comprehensive as those in 10 CFR Part 50 for a reactor or a reprocessing plant; thus,
subjecting the construction authorization to license conditions may not improve the quality of
repository construction. Also, license specifications in the requirements of 10 CFR 60.43 are
part oflicense conditions as well. They are intended for HLW receipt, possession, and disposal
and may not be appropriate to be included in the conditions of construction authorization.

Emergency Plan (s) Implementation. 10 CFR 50.54(q) is a license
condition that require: the licensee to follow and maintain emergency plans which meet the
standards in 10 CFR 50.47(b) and the requirements in Appcndix E of 10 CFR Part 50. 10 CFR
72.44(f) is a license condition that requires a licensee to follow and maintain in effect an
emergency plan that is approved by the NRC. No similar license condition is included in 10
CFR Part 60. A license condition may be needed when 10 CFR Part 60, Subpart I is added.

Security Plan Implementation. In 10 CFR 50.54(p)(1), a license
requires safeguards and contingency plan procedures in accordance with Appendix C of 10 CFR
Part 73. In 10 CFR 50.54(p)(3), a license condition requires providing for the development,
revision, and implementation of its safeguards contingency plan. A license condition in 10 CFR

72.44(c) is similar. The license condition in 10 CFR 60.43(b)(5) includes controls (1) to be
applied (to control operational radiation exposure) to the restricted area during tue preclosure
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period; (2) to avoid disturbances to the controlled area during the preclosure period that may
affect isolation after closure; and (3) to avoid disturbances to the areas outside the controlled
area during the preclosure period that may affect isolation within the controlled area after
closure. All of these controls, which may include security-type activities, can only apply durhg
the preclosure period because once the license is terminated, the license conditions and specifita-
tions of 10 CFR 60.43 would no longer be applicable.

Cert (/ icd Personnel, in 10 CFR Part 72, license conditions include
requirements for having an NRC-approved training and certification program in effect prior to
the receipt of spent-fuel and high-level radioactive waste for storage [10 CFR 72.44(b)(4)] and
having certified personnel to operate, or be in direct visual supervision of, the operation of
equipment and controls that are important to safety [10 CFR 72.44(b)(5)]. 10 CFR Part 72 also
has requirements for training and certification of personnel included in Subpart I (10 CFR
72.190, 72.192, and 72.194). Similar to 10 CFR Part 72, Part 60 has induded a subpart

} (Subpart II) for training and certification of personnel. Subpart H has to be cor: plied with ;
'

according to the license condition specified in 10 CFR 60.42(b)(3). Therefore, criteria are
j similar for two regulations: (1) for having training and certification programs and (2) for having
; certified personnel to operate or be in direct visual supervision of the operation of systems and
; components that are important to safety.
:

; Technical Spec (fications. ~ Several tecn tical specifications are found la
j 10 CFR Parts 50 and 72 but not in 10 CFR Part 60. These axe. for example: (a) functiorial and
j operating limits, (b) limiting conditions, (c) design features, (d) release limits on radioactive
! materials for effluents, (e) operating procedure for effluents control, and (f) report of principal

radionuclide releases. These technical details may not be appropriate for a geologic repontory,
which is a first-of-a-kind facility.

4.5 BIPOSED BACKmTING
+

There are no subtopics for this ROC Topic.
:

4.5.1 Conclusions Regarding the Sufficiency and Adequacy of the Regulations
!-

! It is possible for the NRC to impose backfitting durir.g repository construction,

|- operation, and closure because of provisions in the Atomic Energy Act (Ref. 9).

4.5.2 Concepts, Operational Criteria, and Rationale

This subsection presents the concepts, operational criteria, and rationale that were
: developed to substantiate the conclusion presented above. I

i Concept. Criteria to allow NRC to impose backfitting for design, construction, and
operation are required.

,
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Opemtional Criteria. The operational criteria needed to allow the NRC to impose
backfitting are presented in the Atomic Energy Act (Ref. 9).

Rationaleforthe Opemtional Criteria. In accordance with the Atomic Energy Act
(Ref. 9) the NRC has the authority and obligation to require backfits when necessary for the
adequate protection of public health and safety, Backfitting rules in 10 CFR Parts 50,72, etc.,
limit the discretion of the NRC staff to impon backfitting. This is necessary for programs with
numerous licensees, that may be administered by many different members of the NRC staff, to
ensure consistent criteria are applied. This will be entirely different for HLW disposal with only
one licensee. Still, there is authority in both the Atomic Energy Act (Ref. 9) and 10 CFR Part
60 to accomplish backfitting in order to protect public health and safety.

!
Two court cases discussing backfitting (Refs.10 and 11) give some insight to

clarify that the Atomic Energy Act (Ref. 9) does allow the NRC to impose backfitting and
license conditions,,

i

j The Atomic Energy Act (42 USCS No. 2011 et seq.) provides ample authority for
j the NRC to impose customized requirements designed to minimize risk to public
j health and safety, and there is no constitutional problem with doing so. The

Atomic Energy Act does not preclude prudent risk-reduction measures, provided
j it is rational to conclude that risk will be reduced. Consequently, The Commission
2 can impose special requirements for plants in densely populated areas. (1985, CL1)

21 NRC 1043 (Ref.10).

j The NRC did not act in an arbitrary or capricious manner or in violation of law
j in approving restart of an undamaged reactor, despite the 1979 accident which
j severely damaged another reactor at the power plant site. The Commission
i imposed 155 conditions on the licensee to insure that reactor could be operated
j consistent with public health and safety. Re. Three Mile Island Alert, Inc. (1985,
j CA3) 771 F2d 720 (Ref.11),
t

'

According to 10 CFR 60.42, the NRC can require backfitting where necessary.
A cost / benefit analysis is not required with respect to any backfit that is needed to assure

; adequate protection to the public. Where a backfit is an increment above and beyond what is
j required for adequate protection, the backfit is subject to a cost / benefit analysis.

4.5.3 Elements Considered for Regulation -
.

4.5.3.1 Structures, Systems, Components, Equipment, Opemtions, Procedures,
Personnel Requirements, Environmental Considemtions, Etc.

,

Associated elements relevant to the regulatory criteria for NRC imposed
! backfitting are as follows:

l
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* Assessing information to determine if backfitting should be imposed
by the NRC during site characterization, design, construction, or
operation to include:

Review of pertinent new or amended provisions in NRC rules to-

determine ifimposed backfitting is necessary as a result of these
provisions
Review of pertinent regulatory staff positions which interpret-

NRC rules to determine if imposed backfitting is necessary as a
result of any statements in these positions

- Review of data derived by the applicant / licensee during the site-
characterization or construction stages to determine if imposed
backfitting is necessary based on these data and operations
Review of systems, structures, awt components of a facility in-

light of new and amended provhions, regulatory staff positions,
, and data provid:d by the applicant / licensee to determine if

imposed backfitting is necessary to modify these systems,
structures, or components
Review of design data in light of new and amended provisions,-

regulatory staff positions, and data provided by the -

applicant / licensee to determine ifimposed backfitting is necessary
to modify design procedures or facility design

- Review of new and amended - provisions, regulatory staff r

positions, and data provided by the applicant / licensee to determine
if imposed backfitting is necessary to modify construction or
operations procedures

- Review of advancements in science and technology that may
improve facility performance

- Specifying to the applicant / licensee the backfitting to be imposed
* Specifying to the applicant / licensee the objectives of the backfitting
* Defining the most advantageous schedule for implementing the

imposed backfitting in light of both the ongoing regulatory activities
at the facility and the availability of needed NRC resources required
during the proposed lockfit

* Describing activities required of the applicant / licensee to complete
the imposed backfitting

* Reviewing related information provided to the NRC by the
applicant / licensee (including cost /oenefit analyses associated with the
backfitting)

* Assessing effectiveness of the imposed backfitting to enhance health
and safety after the backfit is completed

!
l
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4.5.3.2 Comments on ad- Discussion of the Elements Considered for
Regulation

! 10 CFR Part 60 does not have any specific treatment of NRC-imposed
backfitting. It may be necessary for the NRC to require backfitting (1) as early as the site4

characterization phase or during construction or operation because of natural features or
I conditions found that may affect design procedures or repository design or (2) during operation

because of the occurrence of unanticipated behavior of engineered components. In addition,
;

changes in technology could also make backfitting necessary.

Imposition of backfitting by the NRC should not be required in order for
'

the applicant / licensee to modify site chaincterizatior plans and activities due to the anticipated
discovery of preblemati;: natural hi *es or conditions during site characterization.*

:

Modification of techniques for site characterization activities need not.

; be subject to imposed backfitting because the information gained by those activities is being
; collected to initially establish or to alter design, construction, or operation of a repository. The

npplicant/ licensee may also implement self-imposed modifications to dedgn, construction, or'

: operation without NRC-imposed backfitting; documentation of thee:, modifications would be
'

required. j

l

J 4.5.4 Safety Functions and Regulatory Citations
'

i
'

There were no subtopics for this ROC Topic because of the narrow subject of this
! topic.
!

4.5.4.1 Associated Sqfety Functions,

i

No safety functions associated with this ROC Topic were identified from
the " Repository Functional Analysis" (Ref.1),

,

4

4.5.4.2 Relevant Regulatory Citations
,

5 10 CFR 50.109*

* 10 CFR 60.42,

* 10 CFR 72.62
,

:

4.5.4.3 Comments on and Comparison and Contrast of Sqfety Functions and
Regulatory Citations

There are no specific references in 10 CFR Part 60 to NRC-imposed
backfitting during any p. w of the development, construction, or operation of a high-level
radioactive waste repository.

;
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10 CFR Part 60 does not address the concept ofimposition of backfitting
by the NRC. Backfitting criteria in 10 CFR Part 60 would explicitly make it possible for the;

NRC to impose backfitting because of (1) characteristics of the natural system which could be-

found during site characterization, construction, or operation that may have an eficct on,

repository design; (2) unanticipated behavior of engineered components noted during operation;.

| or (3) advances in the sciences or engineering.
.

10 CFR 72.62 addresses backfitting in a time frame after the (operating)
license has been issued. 10 CFR Part 72 defines "backfitting" as the addition, elimination, or-'

modification of (1) stmetures, systems, or components of an ISFSI or MRS or (2) procedures
or organization required to operate such a facility. It requires backfitting if that action is

i necessary to assure adequate protection to occupational or public health and safety; to brina te
; ISFSI or MRS facility into compliance with a license, rules, or orders of the NRC; or t; %
| the facility into conformance with .writter> :ommitments from a licensee It does not specify C.
"

backfitting need be considered in relation to modifications to facility design, but concentrates on
j an operations time frame,
i

| 10 CFR 50.109 addresses a broader time period during which imposition
i of backfitting by the NRC should be considered. 10 CFR 50.109 indicates that backfitting may

be imposed (1) after the date of issuance of the construction permit for the facility, (2) six
'

months before the date of docketing of the operating license, (3) after the date of issuance of the
operating license, or (4) after the date of issuance of the design approval. It defines

; "backfitting" as the modification of or addition to systems, structures, components, or design
; of a facility; or the design approval or manufacturing license for a facility; or the procedures or

organization required to design, construct, or operate a facility. 10 CFR Part 50 requires-
,

backfitting if that action is necessary to ensure that the facility will provide adequate protection;

! to public health and safety in accord with the common defense and security. It outlines
' information appropriate for consideration by the NRC in relation to a proposed backfit, and

specifies that the NRC's Executive Director for Operations is responsible for implementation of

; 10 CFR 50.109.

3 From the above discussion, it is clear that both 10 CFR Parts 50 and 72
| provide information on certain aspects of NRC-imposed backfitting that are not explicit in 10
j CFR Part 60. 10 CFR Part 50 indicates a time frame broader than that specified in 10 CFR Part

72, for consideration of backfitting, clearly allowing for NRC imposition of backfitting during
the construction time frame so that design procedures and facility design could be more,

effectively influenced.
1

! 4,6 BACKFILLING, SEALING, AND MONUMENT ERECTION -
!
I

] This ROC Topic has the following subtopics:

(1) Preclosure Seals and Backftll
(2) Monuments

51
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4.6.1 Conclus5ons Regarding the Sufficiency and Adequacy of the Regulations

.(1) Preclosure Seals and Backfill - f

The design criteria for preclosue seals and backfill (those used during the
preclosure period) are addressed sufficiently and adequately in 10 CFR Part 60. - Backfilling is y

addressed in -10 CFR 60.111(b)(2) with regard to maintaining retrievability up to permanent !
closure, and in 10 CFR 60.142(a) and 60.142(c) with respect to performance confirmation j
monitoring of backfill and seals. More detailed criteria, with regard to preclosure sealing and i
preclosure backfilling, than are currently in 10 CFR Part 60 appear inappropriate, since one
needs to recognize the potential overlapping . functions of preclosure and postclosure ;

performance. For instance, early backfilling could assist in stabilizing the undergaand openings i
and limiting additional fracturing. However, it could complicate inspection, monitoring, and j
retrieval. The relative weighing of advantages and disadv tages to'preclosure seals and ].

preclosure backfill during operations -is likely to. be site-specific and. meditm. specific, for [_

example, fundamentally different in salt as compared to tuff. |
;

(2) Monuments _)
;

Monument erection during permane . losure is sufficiently and adequately j
.

addressed-in 10 CFR 60.51(a)(2) because it is broadly written. The design, location, and i
'spacing of monuments are likely to be highly site-specific and, therefore, more detailed criteria

would appear inappropriate. ;.

|

4.6.2 Concepts, Operational Criteria, and Rationale [

This subsection presents the concepts, operational criteria, and rationale that were
developed to substantiate the conclusions presented above.

(1) Preclosure Seals and Backfill !|

t

Concept. Criteria are needed to ensure that performance of preclosure seals
and backfill is maintained, j

s

i1
-

. .
..

1Operutional Criteria. The operational criteria needed to address this concept,

i are presented in 10 CFR 60.111(b)(2),'60,133(a)(2),60.133(d),60,133(g)(3),60.142(d), and 5

60.142(c).
_

*

I: .
.

.i|_ Rationalefor the Operational Criteria. The design of preclosure seals and.
L _ backfill (those used during the preclosure period to control flooding, water and gas intrusion, i

separate ventilation in the underground facility, etc.), which excludes postclosure seals of shafts [
and boreholes (those used for postclosure containment and isolation), is adequately regulated by. [
10 CFR 60,133(a)(2),60.133(d), and 60.133(g)(3) because they are part of the underground ;

facility and consequently part of the engineered barrier system (EBS). ' The regulations currently- !

;
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do not preclude decisions to allow backfilling prior to the end of the retrieval period. 10 CFR
60.111(b)(2) ensures that if it is used, the retrievability option will still be maintained.

The " Repository Functional Analysu. report (Ref.1) made the observation,
on page 29, that although oackfill emplacemeni is widely recognized throughout the regulation,
no criteria are provided relative to either requirements or constraints on its performance.
Consequently, the functional constraints on backfill were assigned a sufficiency category 3,
meaning that recognition or criteria may need to be strengthened. However, based on the
preceding rationale, backfillis a part of the underground facility and consequently a part of the
EBS. Thus, criteria that specify requirements or constraints on performance of the underground
facility and EBS [e.g.,10 CFR 60.133(a)(1) and 60.133(h)] also apply to backfill.

Note: A slight discrepancy was found in 10 CFR 60.112 with regard to the
phrase " shafts, boreholes and their seals." The lack of a comma between "boreholes" and "and"

may imply that the criteria apply only to seals for boreholes. Everywhere else % the regulations
[10 JFR 60.2, 60.102(b)(2), 60.134, 60.142(a), and 60,142(d)] the context " shafts, boreholes,
and their seals" is used, and implies postclosure seals for both shafts and boreholes. The Inter
context is assumed to be correct.

(2) Monument.c

Concept. Criteria are needed for monuments for repository closure.

Opemtional Criteria. The operational criteria needed to address this concept
are presented in 10 CFR 60.51(a)(2).

Rationale for the Operational Criteria. These criteria fully address this
concept because they are broadly written. Types of monuments which will be used to best
discourage intrusion afte- Asure depend on the available technology and are site-specific.

4.6.3 Elements Considered for Regulation

4. 6.3.1 Structures, Systems, Components, Equipment, Opemtions, Pmcedures,
Personnel Requirements, Envimnmental Considemtions, Etc.

Elements relevant to backfilling, sealing, and monument erection are as
follows:

* Seals (for ventiladon control)
Seal materials-

Host rock at and near seal locations - "-

Seal-rock interface-

Rock reinforcement / support at and near seal locations-

Seals (dams) (for groundwater and/or surface water control)*
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Seal (dam) materials-

- Host rock at and near seal (dam) locations
- Scal-reck interface

1

Grout (emplaced in host rock and/or along seal-rock interface)-

Rock reinforcement / support at and near seal locations-

* Backfill>

, - Backfill materials
Host rock at backfill locations-

Rock reinforcement / support in backfilled excavations-

* Monuments
Monument materials (concrete, steel)-

* Rock excavation.

Monitoring of rock excavation procedures and effects*,

Inspection of excavations*

Reinforcement and/or support installation*

Deformation monitoring*

i Visual inspectior.*

Maintenance (e.g., scaling, placement of additional reinforcement*
,

and/or support)
<

Site preparation for seal / dam emplacement: |
*,

- Inspection i
Scaling, or more complete or in-depth removal of surficial rock I-

'

- Support removal (controversial: may be dangerous and may allow
rock deformation and henc'e enhanced permeability)

Seal / dam emplacement*

Inspection / testing of emplaced seals / backfills / dams*

I Physical and chemical properties-

- Thermal interactions,

Hydraulic testing for grouting design4 *

Grouting*

Grout inspection / testing; *

Corrective grouting (if needed)*

Continued seal / dam inspection / monitoring / maintenance*

Preparation for backfill emplacement*

Inspection of excavations to be backfilled-

- Removal of utilities
#

- Scaling of loose rock
General cleanup-

Floor scraping / excavation1 -

Backfill emplacement*

Control / monitoring of backfill emplacement*

Inspection / testing of emplacement backfill*

Compaction testing-

Monument erection*
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* Thermally induced effects on the scaling and backfilling pcrformance
during the operations period
- Thermal expansion / swelling

Permeability changes-

. Thermal strecses across the interface between seal and host rock,
which may reduce the hydraulic conductivity of the interface but
enhance the hydraulic conductivity of some of the discontinuities
of the host rock

- Induced effects resulting from thermally driven water, steam,
and/or air flows
Hydraulic conductivity changes of the seal system-

- Physical / geochemical changes of seals and backfill
* Surface weathering and degradation of stockpiled backfill, seals, and

monuments, and weathering of boreholes, shafts, and seals

4. 6.3.2 Comments on and Discussion of the Elements Considered for
Regulation

10 CFR 60.133(g)(3) requires that ventilation of excavation and waste
emplacemen' areas be separated. This requirement could possibly be met without the use of
ventilation seals. The installation of air doors or heavy curtains, along with establishment of a
higher pressure in the excavation area, could be enough to prevent intrusion of radioactive
materials from a release into the waste emplacement area, and thus satisfy the intent of this
requirement. However,10 CFR Part 60 does not appear to have as broad an application for the
term " seal" and, therefore,10 CFR 60.133(g)(3) could be interpreted to require that there be
no leakage from the construction area into the emplacement area. In this case, ventilation seals
may be necessary, 10 CFR 60.133(g)(3), along with 30 CFR 57.8535 and possibly 30 CFR
57.22217, 57.22218, and 57.22219, appears to be adequate in regulating the use of any
ventilation seals. The section 4.23 ROC Topic deals specifically with ventilation.

Since potential seals and/or dams for control of flooding, gas and waier
intrusion, and radioactive materials would be included as part of the dermition of the
underground facility,10 CFR 60.111(a), 60.133(a)(2), 60.133(c), and 60.133(d) appear to
adequately regulate them during the preclosure period.

The surrounding rock at locations where seals and dams are likely to be
installed is also an essential component in determining the sealing effectiveness of the overall
scaling structure, as discussed in the section 6.5 and 6.6 ROC Topics. Bypass flow through the
rock in which seals or dams are emplaced is a common source of poor sealing performance.
Bypass flowpaths can result from overstressing of the rock, from excessive damage caused by
uncontrolled excavation (blasting), from lack of adequate support or reinforcement, and from
progressive deterioration with time. 10 CFR 60.133(e)(2) and 60.133(f) appear to adequately

'

cover the design of openings, which would be construed as including the reinforcement / support,
to reduce the potential for deleterious rock movement or fracturing and creation of preferential
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pathways for groundwar travel. Satisfying the above two criteria indirectly ensures that the
design will take into account this aspect of sealing performance.

It should be emphasized that placement of backfill and seals during the
operations period may have conflicting implications in terms of preclosure performance for some
geologic settings as follows:

* Complicate waste monitoring and inspection
* Complicate retrieval

Reduce air flow near/past emplaced waste, which:e

Reduces risk of radiological releases-

Reduces heat removal from emplaced waste area (as compared to
-

the heat removal resulting from active ventilation). Note: This
would result in higher temperatures in access or emplacement
openings that have been sealed or backfilled, and subsequent
increases in thermomechanical stresses.

* Complicate inspection of emplacement holes, emplacement rooms,
and possibly access excavations

* Assist in stabilizing the backfilled excavations (to a greater or lesser
extent, depending upon the type and quality of the backfill), which
may reduce the risk of deleterious rock movements

* Affect water flow through and near the repository
* Allow long term in situ observation of backfill and seal performance,

and of the performance of backfilled and sealed excavations

10 CFR Part 60 does not require backfilling of emplacement rooms and
access openings in the underground facility during the operations period up to permanent
closure. Likewise, seals are not required for emplacement rooms or access openings in the
underground facility, with the exception of shafts and boreholes. The use of such seals and
backfill during the operations period is likely to be highly dependent on the geologic setting in
which the waste is emplaced. One would have to weigh their use against the potential
connicting implications for preclosure performance stated above. 10 CFR Part 60 appears
adequate in requiring that the retrievability option be maintained if seals and backfills are used
during the orcations period [10 CFR 60.133(c) and 60,111(b)(2)]. Also,-10 CFR 60.142(a),
60.142(c), ar.3 60,142(d) appear to sufficiently require that test sections be established to
determine the effectiveness of backfilling and sealing before any permanent placement begins.
This testing would include determining the thermal interactions on seals and backfills as listed
in subsection 4.6.3.1.

Construction of surface monuments is covered in 10 CFR 60.51(a)(2).
.
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4.6.4 Safety Functions and Regulatory Criteria

This ROC Topic covers backfilling and scaling with regard to the preclosure
period, which includes permanent closure. The crection of monuments during permanent closure
is addressed. Effects of sealing and backfilling on postclosure performance objectives are
discussed in the sections 6.5 and 6.6 ROC Topics; that is, so that the release rate from the EBS,
following the containment period, to the geologic setting is not significantly degraded and so that
the isolation capabilities of the shafts, boreholes, and their seals are not significantly degraded.
Also, the NRC staff has developed a Technical Position (TP) on Postclosure Seals (Ref.12),
which deals with regulatory concerns and guidance for assessing performance of these seals after
permanent closure.

4.6.4.1 Associated Sqfety Functions

The following safety functions were identified from the " Repository
Functional Analysis" (Ref.1).

=

* Emplace emplacement ope-ing packing or backfill (if required) -
6.6.7

* Remove underground facilities (plumbing, HVAC (heating,
ventilation, and air conditioning), etc.) and equipment (as
appropriate) - 6.11.1.2
Examine performance capability of seals / backfills and monitoring*

equipment previously emplaced - 6.11.1.5
Repair / replace previously emplaced seals and/or backfill and*

monitoring equipment (as required) - 6,11.1.6
Emplace emplacement opening / location packing, backfill and/or*

cover (or plug as required) - 6.11.1.7
Verify readiness for final closure - 6.11.1.8*

Seal and/or backfill drifts and rooms (if required) - 6.11.1.9*

'

Emplace drift seal (s) (if required) - 6.11.1.10*

Backfill and close shafts, ramps, and other access openings and+

emplace seals - 6.11.2.3
Emplace closure seals for boreholes and other openings - 6.11.2.4*

* Erect surface monuments / markers - 6.11.3.6
* Maintain chemical and physical properties of waste emplacement

packing / backfill / seal (s) during closure - 6.25
Maintain chemical and physical properties of cloe re backfill / seals*

during closure - 6.26
Emplacement opening / location backfill emplacement equipment (if*

required) - 6.41.5.2.5
Repository backfill material processing facility (if required) -*

6.41.9.1.1
Repository seal material processing facility (if required)- 6.41.9.1.2*
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* Backfill bulk materials and material processing equipment '(i:
required) - 6.41.9.2.1

* Backfill emplacement equipment (if required) - 6.41.9.2.2
* Seal bulk materials and material processing equipment (if required) -

6.41.9.2.3
Seal emplacemr.t equipment - 6.41.9.2.4 -*

Trained and certified personnel for backfill material processing -*

6.41.9.4.1
Trained and certified personnel for backfill emplacement - 6.41.9.4.2*

Trained and certified personnel for seal material processing -*

6.41.9.4.3
Trained and certified personnel for seals emplacement - 6.41.9.4.4*

Procedure (s) for backfill material processing (if required)* -

6.41.9.5.1
Procedure (s) for backfill emplacement - 6.41.9.5.2*

Procedure (s) for seal material processing (if requiti) - 6.41.9.5.3*
'

Procedure (s) for seal emplacement - 6.41.9.5.4*

4.6.4.2 Relevant Regulatory Citations

10 CFR 60.2, 60.21(c)(1)(ii)(D), 60.21(c)(15)(vi), 60.51(a)(2),*

60.51(a)(4), 60,101(a)(2), 60.102(b)(2), 60.111(a), 60 lll(b)(2),
60.I12, 60.113(a)(1), 60.133(a)(1), 60.133(a)(2), 60.133(c),
60.133(d), 60.133(e)(2), 60.133(f), 60.133(g)(3), 60.133(h), 60.134,
60.140(a)(2), and 60.142

* 30 CFR 57.8535,57.20010,57.22217,57.22218 and 57.22219

4.6.4.3 Comments on and Comparison and Contrast of Sqfety Functions and
Regulatory Citations

10 CFR Part 60 primarily discusses seals with regard to isolation during
the postclosure period. For example,10 CFR 60.134 gives criteria to ensure that the design,
material selection, and placement methods of seals for shaf's and boreholes do not compromise
the ability of the repository to meet the performance objectives following permanent closure,
Seals will also likely be used to satisfy a number of preclosure design objectives, including the
control of water intrusion, gas intrusion, flooding, and separation of ventilation areas. Seals
could also be used to close off emplacement drifts or emplacement rooms in the underground
facility upon completion of waste emplacement. This would provide ads ional protection againstt
possible radiation exposures during the preclosure period as well as ennanced isolation following
permanent closure.10 CFR Part 60 does not require that seals for emplacement rooms and/or
drifts be used in the underground facility, but does not rule them out. Permanent closure of the
repository currently only requires that shafts and boreholes be sealed.
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i

The safety functions dealing with providing seal processing facilities, seal
emplacement equipment, scaling procedures, etc., are implied by 10 CFR 60,134 as a result of
the requirement for shaft and borehole scaling.

The " underground facility" is denned in 10 CFR 60.2 as the j
underground structure, including cpenings and backn11 materials, but excluding shafts,
boreholes, and their seals. It is reasonable to assume that seals and/or dams used in the
underground facility during the preclo>ure period, whether they are temporary or pvmanent,
would be part of the underground structure and, therefore, would be inchided in the definition
of " underground facility." Likewise, since the EBS includes the underground facility, these
preclosure seals as well as preclosure backnll, would be part of the EBS. Seals for shafts and
boreholes are discussed separately in 10 CFR 60.134.

IIn this context,10 CFR Part 60 does address sealing during repository
operations to the extent that 10 CFR 60,133(a)(2) requires: "The underground facility shall be
designed so that the effects of credible disruptive events du.ing the period of operatio-s, such
as Hooding . . . will not spread through the fscility." In addition,10 CPR 60.133(1) requires:
"The design of the underground facility shall provide for control of water and gas intrusion."
10 CFR 60.lll(a) requires: "The geologic repository operations area shall be designed so that
antil permanent closure has been completed, radiation exposures and radiation levels, a
releases of radioactive materials to unrestricted areas will at all times be maintained within tne
limits . . ." Finally,10 CFR 60.133(g)(3) requires that the underground facility ventilation be ,

designed to " separate ventilation in excavation and waste emplacement areas."

The Mine Safety and Health Standards (30 CFR Part 57) include
requirements on dams (30 CFR 57.20010), on seals (30 CFR 57.8535), and for methane controls
(30 CFR 57.22217,57.22218, and 57.22219). 30 CFR Part 57 uses the terminology " seals" for
ventilation control and " dams" for water control. This usage is not consistent with 10 CFR Part
60, in which the term "scals" is used in the context of containment / isolation of radionuclides
from the EBS.

Backfilling has far fewer performance objectives or functions (if any)
than scaling during the preclosure period. Depending on the type and quality of the backnll,
it could be used in assisting the stability of openings through the design for retrieval as well as
reducing the risk of radiological releases dur..g the preclosure period. As a result of this,10
CFR Part 60 primarily addresses backnll in the pstcN re sense.

; '

| 10 CFR 60.111(b)(2Weau to cdeqtetely ensur .nc retrievability
! option will be maintainc6 even if the NRC allows backfilling patt or all . e GROA prior to
| the end of the retrievability period,

i 10 CFR 60.142 requires design and testing of backnlis and seals during
early development stages and up to the period of permanent closure. The regulations are

'

somewhat generic concerning the types of tests that would be conducted, but imply testing of
.
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such phenomena as thermal interactions and changes in chemical and physical properties due to
thermalloading ' '.isure that design requirements for the seals and backfills can be met. These
criteria appear to directly address safety functions which deal with performance of backfill and
seals.

It appears that 10 CFR 60.140(a)(2),10 CFR 60.51(a)(4), and 10 CFR
60.21(c)(1)(ii)(D) adequately requite the results of tests on components of the EBS including
seals and backfills to ensure that they are functioning as intended for permanent closure.

iPermanent closure is defined in 10 CFR 60.2 as " final backfilling of the

underground facility and the scaling of shafts and boreholes.' This definition along with the
criterion 10 CFR 60,142ic) implies that backfilling of the underground facility is a requirement -

to meet permanent closure. Thus, safety functions dealirg with providing backfill equipment,
3 facilities, etc., would be required, even though some af these safety functions appear conditional

(i.e., they hr.ve in parentheses 'if required").

The criteria dealing witn monument erection are addressed in 10 CFR
60.21(c)(15)(vi) and 60.51(a)(2), which require plans and a detailed description of measures to
be employed for permanent closure such as construction of monuments to regulate and prevent
activities that could impair the long term isolation. The design and spacing of surface
monuments are likely to be highly site-specific, so the regulation needs to allow flexibility with

4 regard to these aspects.

4.7 DECOhlh11SSIONING

This ROC Topic has the following subtopics:

(1) Decontamination or Dismantlement
(2) Removal of LLW from Decontamination or Dismantlement

4.7.1 Conclusions Regarding the Sufficiency and Adequacy of the Regulations

(1) Decontamination or Dismantlement

criteria in 10 CFR Part 60 for deco..tamination or dismantlement are adequate
and sufficient. 10 CFR Part 60 requires DOE's license application to include plan (s) for
decontamination or dismantlement of surface facilities [10 CFR 60.21(c)(15)(vi)]. These plans '

must be implemented before DOE can apply for an amendment to terminate the license [10 CFR
60.52(c)(2)]. Also required in the license application is a description of design considerations
that are intended to facilitate decontamination or dismantlement of surface facilities [10 CFR
60.21(c)(ll)] according to the design criterion set forth in 10 CFR 60.132(e).

Regarding total dismantlement of all surface facilities, the NRC believes that
this may be unnecessary and overly restrictive (see NUREG-0804 (Ref.13), page 26]. The
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NRC decided to allow decontamination or dismantlement. The site will have monuments erected
to discourage illegal human occupancy and intrusion after permanent closure to protect public
health and safety. The controlled area of the geologic repository is not intended to be prepared
to such an edent that it can be released for unrestricted use after termination of the license.
Therefore, these requirements for decontamination or dismantlement of surface facilities a c
adequate and sufficient.

(2) Removal of LLW from Decontamination er Dismantlement
|

Criteria in 10 CFR Fart 60 regarding removal of LLW resulting from
decontamination or dismantlement are adequate and sufficient. Removal of LLW is an integral
pan of decontamination or dismantlement and would be included in the NRC approved plans, t

and it will have to be completed before DOS can apply for an amendment to terminate the
license [10 CFR 60.52(a)]. Also, LLW resulting from decontamination or dismantlement is ,

secondary waste, and the criteria in 10 CFR 60,132(d) would apply. Before the NRC will <

approve the amendment to terminate the license, DOE will have to demonstrate thai removal of
,

j the decontamination and dismantlement LLW has been made in conformance with the DOE's

| plan. It appears that removal cf LLW resulting from decontamination or dismantlement is fully
covered by the current regulatory language.

1
1

j 4.7.2 Concepts, Operational Criteria, and Rationale

| This subsection presents the concepts, operational criteria, and rationale that wer:
developed to substantiate the conclusions presented above.

(1) Decontamination or Dismantlement

|
j Concept. Criteria are needed to assure the repository is designed for
j decontamination or dismantlement for closure.

!
Opemtional Criteria. The operational criteria needed to address this concept'

i are presented in 10 CFR 60.21(c)(11),60.21(c)(15)(vi),60.52(c)(2), and 60.132(c),
i

i Rationaleforthe Optmtlonal Criteria. The criteria listed above address this
concept because they are broadly written to provide that closure activities for a disposal facilityi

will ensure radiation safety. Closure of the repository and termination of the license may require<

the decontamination or dismantlement of the surface facilities to ensure radiation safety.
,

i (2) Removal of LLW from Decontamination or Dismantlement
:

| Concept. Safe removal of decontamination or dismantlement LLW for license

|
termination is needed,

i

|

|
.
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Operutional Criteria. The operational criteria needed to address this concept
are presented in 10 CFR 60.21(c)(15)(vi),60.52(c)(2), and 60.132(d).

Rationaleforthe Optmlional Criteria. The criteria listed above fully address
this concept because they require that this waste be removed or disposed of in a safe and
acceptable manner. The LLW generated during closure of the repository must be removed toj

| ensure radiation safety.
;

4.7.3 Elements Considered for Regulation

i
i 4. 7.3.1 Structures, Systems, Components, Equipment, Operations, Pmcedurcs,

| Personnel Rcquirements, Environmental Considemtions, Etc.
,

{ (1) Decontamination or Dismantlement
i

! Elements to be considered in decontamination or dismantlement for
i closure are as follows:

i .

: * Plan for decontamination of surface facilides |

| * Facility and equipment decontamination
* Decontamination materials

! * Containers for contaminated materials
| * Facilities designed to facilitate decontamination (cleanable
j surfaces)
i e Radiation control facilities
! Storage or lag facilities*

Waste handling facilitiesj *

Decontamination equipment*

Waste handling equipment; *

j Waste transfer vehicle*

{ Monitoring equipment*

| Radiation control equipment*
i * Decontamination of waste handling facility

Decontamination of waste storage or lag facilities|
*

'

Decontamination of waste handling equipment*

Decontamination of waste transfer vehicles! *

| Radiation control*

Facility decontamination procedure*
,

j Equipment decontamination procedure*
'

Decontamination equipment operating procedure*

Radiation control procedure*

Records managernent procedure*

Trained decontamination personnel*

j Trained health physicist*

i
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Limits for decontamination (Refs.14 and 15)*

Removal of buildings to possibly help deter illegal occupancy*

and return the area to its original surface conditions
Plans for dismantlement of surface facilities*

Waste handling equipment and facilities*

Waste storage facilities*

* Ventilation facilities above surface
Facilities designed to allow dismantlement*

Waste transfer vehicle*

Dismantlement of waste handling facility*

* Dismantlement of waste transfer vehicles
Dismantlement of waste storage facilities*

* Radiation control for dismantlement
Procedure. for facility dismantlement*

| Radiation control procedures for dismantlement*

Records management procedures for dismantlement*

* Return of the area to the natural state

(2) Removal of LLW from Decontamination or Dismantlement

Elements to be considered in removal of decontamination or
dismantlement LLW from closure are as follows:

* Plan for removal of LLW from decommissioning
* Packing and shipment facilities foi contaminated materials
* Temporary storag facilities for contaminated materials
* Packing and shipment equipment for contaminated materials
* Consolidation of contaminated equipment and materials
* Trmsfer of contaminated equipment and materials,

'

* RuJiation control
* Contaminated material handling procedures

| * Procedures for contaminated material packing and shipping
| (meeting disposal and shipping requirements)

* Radiation control procedures

| * Records management procedures
; * Trained personnel for contaminated material handling and
I shipping

* Trained health physicist

|

!
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4. 7.3. 2 Comments on and Discussion of the Elements Considered for
Regulation

(1) Decontamination or Dismantlement

The requirernents for decontamination or dismantlement are similar
to, but different from, those for decommissioning of nonwaste disposal facilities. The
requirements currently available in 10 CFR Part 60 for decontamination or dismantlement
address these d;fferences. 10 CFR Part 60 regulations on decontamination or dismantlement for
a repository cover all the elements and specific guidance or limits necessary for decontamination
and dismantlement.

(2) Removal of LLW from Decontamination or Dismantlement
'

Removal of LLW is an integral part of, or conclusion to,
!

decontamination or dismantlement and would be included in the NRC approved plans for
decontamination or dismantlement of surface facilities. The removal will have to be completed
before the DOE can apply for an amendment to terminate the lleense [10 CFR 60.52(a)]. One
important consideration for the NRC to approve the amendment is that the final disposition of
radioactive wastes has been made in conformance with the DOE's plan, as amended and
approved as part of the license [10 CFR 60.52(c)(1)]. This waste is secondary waste and is
addressed by 10 CFR 60,132(d).

4.7.4 Safety Functions and Regulatory Citations

4.7.4.1 Associated Sqfety Functions

The following safety functions were identified from the " Repository
Functional Analysis" (Ref.1).

(1) Decontamination or Dismantlement

* Plan repository closure and decommissioning - 6.1.6
* Decontaminate underground facilities and equipment (if

required) - 6.11.1.1
* Decontaminate surface facilities (as necessary) - 6.11.3.1
* Dismantle and dispose of unneeded surface facilities (when

decontamination is complete) - 6. I 1.3.3
* Facility for repository equipment decontamination - 6.41.9.1.3
* Decontamination equipment and materials.- 6.41.9.2.5
* Trained and certined decontamination personnel - 6.41.9.4.6
* Procedure (s) for decontamination - 6.41.9.5.6

1

,

i
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(2) Removal of LLW from Decontamination or Dhmantlement

Plan repository closure and decommissioning - 6.1.6*

Consolidate and transfer contaminated equipment and materials -*

6.11.3.4
Dispose of contaminated equipment and materials in repository*

during closure operations (as authorized) - 6.11.3.5
* Contaminated material processing and package facility (if re-

quired) - 6.41.9.1.6
* Contaminated material processing and packaging equipment (if

required) - 6.41.9.2.8
* Trained and certified personnel for contaminated material

packaging and shipping - 6.41.9.4.8
* Procedure (s) for decontaminated material packaging and

shipping during closure and decommissioning - 6.41.9.5.9

4.7.4.2 Relevant Regulatory Citations

10 CFR 60.2, 60.21(c)(11),60.21(c)(15)(vi),60.52(a),60.52(c)(1),*

60.52(c)(2),60,132(d), and 60,132(c)
* 10 CFR 61.28(a)(3)(i)

10 CFR 72.54(b)(1),72.54(b)(2), and 72.54(b)(3)*

4.7.4.3 Comments on and Comparison and Contmst of Sqfety nonctions and
Regulatory Citations

The discussion in this section on the topic regarding decommissioning
will be presented more coherently by treating the topic as a whole rather than by subtopics.

The dermition of decommission as stated in 10 CFR Parts 50 and 72 is
"to remove (as a facility) safely from service and reduce residual radioactivity to a level that
permits release of the property for unrestricted use and termination of license." This definition
is not applicable to land disposal of low-level radioactive waste (10 CFR Part 61) and disposal
of high level radioactive wastes in geologic repositories (10 CFR Part 60), since the surface
areas directly above the waste disposal horizons will not be released for unrestricted use even
after the lleense is terminated and since the objective of such disposal is to leave high level waste
underground at the site. Consequently, the word " decommission" does not appear in 10 CFR
Part 61. Instead, the language of " decontamination and/or dismantlement of surface facilities"
is used in 10 CFR 61.28(a)(3)(i), and " decontamination or dismantlement of surface facilities"
is used in 10 CFR Part 60, except for 10 CFR 60.132(e). Although the term
" decommissioning" appears in the title of the requirement 10 CFR 60.132(e), the text of the
requirement refers strictly to " decontamination or dismantlement." Since no dermition for
decommission is provided in 10 CFR 60.2, decommissioning in 10 CFR 60,132(e) implicitly
means decontamination or dismantlement.
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Because after "decommissioling" a prope.ty can be released for
unrestricted use, the required standard for decommissioning might need to be more stringent than ,

that for decontamination or dismantlement where the area will not be released for unrestricted ;

use. Several requirements in 10 CFR Part 72, such as 10 CFR 72.54(b)(1),72.54(b)(2), and
72.54(b)(3), that are intended for public health and safety protection are not included in either i

10 CFR Part 60 or Part 61.

One of the prerequisites for DOE to apply for an art.cndment to terminate
the license is that decontamination or dismantlement of surface facilities at the repository has
been completed based on the plan as amended and approved as part of the license. An adequate !
plan which the NRC will approve for decontamination or dismantlement of surface facilities
should at least include all the functions listed in subsection 4.7.4.1. To this end, all functions |

listed in subsection 4.7.4.1 are covered by the current regulatory requirements in 10 CFR Part i

60.
.

4.8 VIOLATIONS |

This ROC Topic has the following subtopics: !

|
(1) Enforcement of Regulations and Other Relevant Requirements j

'
(2) Employee Protection (see the section 4.1 ROC Topic)

:

4.8.1 Conclusions Regarding the Sufficiency and Adequacy of the Regulations

'

(1) Enforcement of Regulations and Other Relevant Requirernents
;

The current 10 CFR Part 60 concerns only violations that are serious enough ;

to result in license amendment, suspension, modification, or revocation thmugh the application ;

of 10 CFR 60.42(b)(1). The Atomic Energy Act (Ref.16) provides for civil and criminal :
'

penalties related to HLW disposal, which is a licensed activity of NRC 10 CFR Part 60, ir. ,

conjunction with the Atomic Energy Act (Ref.16), is sufficient and adequate for dealing with !

violations related to licensing achns. |

(2) Dnployee Protection [
See the section 4.1 ROC Topic. ,

4.8.2 Concepts, Operational Criteria, and Rationale ;

This subsection presents the concepts, operational criteria, and rationale that were i

developed to substantiate the conclusions presented above.
.

!

|

f

s
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I

(1) Enforcement of Regulations and Other Relevant Requirements

Conetpt. Criteria for civil and criminal penalties for violations are needed )
for contractors, subcontractors, and individuals.

Operutional Criteria. The operational criteria related to enforcernent actions
for violations are in 10 CFR 60.42(b)(1) and the Atomic Energy Act (Ref.16).

Rationalefor the Opemtional Criteria. The above criteria and statute state
that NRC's enforcement realm includes the lleensee and contractors, subcontractors, and
individuals. NRC enforcement philosophy in practice has been directed toward the licensee.
Provisions of the Atomic Energy Act, (Ref.16), whether they are in the regulations of 10 CFR
Part 60 or not, apply to licensed activities. Consequently, injunctions and court orders may be
obtained and civil penalties may be imposed without direct inclusion of these provisions in 10
CFR Part 60.

(2) Employee Protection

See the section 4.1 ROC Topic.

4.8.3 Elements Considered for Regulation

4.8.3.1 Structures, Systems, Components, Equipment, Opemtions, Pmcedures,
Personnel Requirements, Envimnmental Considemtions, Etc.

1

(1) Enforcement of Regulations and Other Relevant Requirements

Some of the elements associated with enforcement of regulatory
violations are as follows:

* Ucense suspension
* License revocation
* License modification
* Civil penalties of contractors, subcontractors, and individuals in

violation of a regulation
* Criminal conviction and punishment ofindividuals who commit

willful violations

(2) Employee Protection

See the section 4.1 ROC Topic.

67

;

.-, -- - - . - - . - -- - _. - ,-.---.n .-



_ . . __ _ _ _ _ __ _ _ ___ __ _ _ . _ _ - . _ _ _ _ _ __ _.-

I
B

i

4.3.3.2 Comments on and Discussion of the Elements Considercd for
i[Regulation
,

(1) Enforcement of Regulations and Other Relevant Requirements |
t

in order for the enforcement of regulations in 10 CFR Part 60 to ;

be effective and complete, violations need to be addressed. Imer level violations that are not i

severe enough to require license suspension, revocation, or modification may be addressed by |
imposing civil or criminal penalties on the contractors, subcontractors, and individuals who are !
responsible for construction and operation activities.10 CFR Part 60 directly addresses higher [

,

level violations in 10 CFR 60.42(b)(1), and lower !cvel violations are addressed in the Atomic ;

Energy Act (Ref.16). ,

I

(2) Employee Protection |
[

See the section 4.1 ROC Topic.
f

4.8.4 Safety Functions and Regulatory Citations |

4.8.4.1 Associated Sqfety 1%nctions

No safety functions associated with either subtopic for thh ROC Topic [
were ideatified from the " Repository Functional Analysis" (Ref.1). !

4.8.4.2 Referant Regulatory Citations ;

i
10 CFR 30.63 !

*

* 10 CFR 40.81 I

* 10 CFR 50.110 i
* 10 CFR 55.71 :

10 CFR 60.42(b)(1),60.42(b)(2)*
,

a 10 CFR 61.83 '

* 10 CFR 70.71
* 10 CFR 72.84

|

|

4.8.4.3 Comments on and Comparison and Contmst of Sqfety Functions and
i

Regulatory Citations t

!

(1) Enforcement of Regulations and Other Relevant Requirements

10 CFR Part 2 provides general rules of practice for domestic
licensing proceedings. It governs the conduct of all proceedings, other than export and import ,

licensing proceedings, for: (1) granting, suspending, revoking, amending, or taking other action t

with respect to any license, construction permit, or application to transfer a license; (2) imposing j

!
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civil penalties under section 234 of the Atomic Energy Act of 1974 (Ref.16); and (3) public
rulemaking. This part is applicable to actions governed by Title 10. including 10 CFR Part 60.

Enforcement of (1) rules, regulations, and orders issued thereunder
and (2) terms, conditions, and limitations issued thereunder is an integral part of, and essential
to, safe operation. Regulations provide requirements for a licensee to follow, and enforcement
provides a means to ensure compliance with all the regulations. Enforcement clauses are
contained in almost all parts of Title 10 (e.g.,10 CFR 30.63, 40.81, 50.110, 55.71, 61.83,
70.71, and 72.84). The clauses related to enforcement are essentially the same, if not identical.
It is notable that DOE is not excluded from the enforcement clauses far its operation of an MRS.
All similar enforcement clauses are not directly included in 10 CFR Part 60, but are part of the
Atomic Energy Act (Ref.16).

License condition 10 CFR 60.42(b)(1) gives the NRC the right to
revoke, suspend, inodify, or amend a license issued for cause, as provided by the Atomic
Energy Act (Ref.16). It is believed that revocation, suspension, modification, or amendment
of a license is intended for serious (higher level) violations of regulations because these are
directed toward the DOE in license condition 10 CFR 60.42(b)(2). DOE, as an organization,
will be held responsible for such violations; and as a result, DOE's construction authorization
or license for operation may be revoked, suspended, or modified. By enforcing license
condition 10 CFR 60.42(b)(1), higher level violations will be addressed.

Relatively less serious (lower level) violations may not need to
result in license revocation, suspension, and modification. Further, enforcement applied below
the DOE level may be another important aspect. Repository construction and operation are
going to be conducted by DOE's contractors and subcontractors. Enforcement clauses dealing
with contractors, subcontractors, and individuals below the DOE organization level are not
directly included in 10 CFR Part 60. However, the provisions of Sections 186, 223, 232, and
234 (42 USCS 2236,2273,2282, and 2284) of the Atomic Energy Act (Ref.16), addressing
civil and criminal penalties, are e."forceable by both the NRC and DOE iflower level violations
occur.

(2) Employee Protection

See the section 4.1 ROC Topic.

4,9 WASTE, OTIIER T11AN HLW, FOR DISPOSAL AT THE REPOSITORY

This ROC Topic has the following subtopics:

(1) Disposal, Handling, and Storage of Radioactive Wastes, Other than HLW
(2) Nonradioactive Wastes
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!
;

i

4.9.1 Conclusions Regarding the Suffic!cncy and Adequacy of the Regulations
;

(1) Disposal, llandling, and Storage of Radioactive Wastes, Other than ;

IILW [

10 CFR Part 60 adequately and sufficiently addresses safe handling, storage, t

and disposal of any radioactive wastes. The safe storage, handling, and disposal of anv [

radioactive wastes, other than llLW, are subject to the same safety criteria as llLW.
I

Note: Application of all the safety criteria to "other tinn llLW" may be [

necessary because these wastes are hazardous and will require safe handling. Some radioactive j

waste [such as greater-than-class C (GTCC)) may even be more hazardous than IILW because
-

the GTCC waste may have a more concentrated and total radioactive material inventory than
i

llLW that has decayed for numerous years.
r

(2) Nonradioactive Wastes ;

)
Some of the wastes at the GROA may be nonradioactive hi.zardous waste.

This hazardous waste will not be controlled by the NRC because it is not within the jurisdiction
'

of NRC. Criteria for disposal of nonradioactive hazardous wastes are beyond the jurisdiction |
of NRC under the Atomic Energy Act (Ref.16) and the Energy Reorganization Act (Ref. 6). !

Controls for handling hazardous materials that could cause ' secondary effects" are addressed in j
the section 6.4 ROC Topic, j

i

4.9.2 Concepts, Operational Criteria, and Rationale j
J

This subsection presents concepts, operational criteria, and rationale that were
developed to substantiate the conclusions presented above. ;

>

(1) Disposal, llandling, and Storage of Radioactive Wastes, Other Than
iIILW-
r

Concept. Criteria are needed for disposal, handling, and storage of radioactive
|iwaste, other than IILW.

'

Opemtional Criteria. The operational criteria needed to address this concept
are specifically presented in 10 CFR 60,132(d). Also, all the operational criteria in 10 CFR
60.131,60.132, and 60,133 are applicable to wastes other than IILW because of the concepts ;

presented in 10 CFR 60.102(b)(3) and 60,102(b)(4).

Rationale for the Opemtional Criteria. The references cited above fully .

address this concept because they require storage, handling, and disposal of all radioactive |
wastes to be done in such a manner as to ensure safety. The safe handling of secondary

'

radioactive wastes from the operation of the geologic repository is adequately and sufficiently |
:

,
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covered by 10 CFR 60.132(d). Other radioactive was't (other than llLW) generated offsite is
|

addressed by concepts presented in 10 CFR 60,102(b)(3) and 60.102(b)(4). Storage in 10 CFR 1

60.102(b)(4)is being used in a very specific context of the exercise of NRC authority, and refers
specifically to the term " storage" as used in the Energy Reorganization Act (Ref. 6), Section
202(3) [42 USCS $842(3)), which says that NRC has licer ting jurisdiction over " facilities used

|
primarily for the receipt and storage of high level radioactive waste " In this context " storage" {includes all facility operations.

|

(2) Nonradioactive Wastes

See subsection 4.9.l(2).

4.9.3 Elements Considered for Regulation

4.9.3.1 Structures, Systems, Compr~ ents, Equipment, 0perations, Procedures,
Personnel Requirements, Lnvironmental Considerations, Etc.

(1) Disposal, llandling, and Storage of Radioactive Wastes, Other
than IILW

Elements to be considered in disposal, handling, and stoinge of -i

I radiostive wastes, other than llLW, are as follows:

* GTCC wastes
* Secondary wastes generated onsite

t * LLW generated onsite
* Transuranic waste
* Contaminated gloves and coveralls
* Contaminated materials generated by hot cell operations
* Fuel-handling grapples
* Contaminated air filters
* Contaminated equipment I

* Fuel assembly frames
;

* Radiographic sources j
* Spent resin of ion-exchange units in waste treatment

!
* Solid wastes generated by waste treatment '

* Spent cartridge filters resulting from waste treatment

(2) Nonradioactive Wastes

See subsection 4,9,1(2).

!
!
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4.9.3.2 Comments on and Discussion of the Elements Considered for
Regulation

(1) Disposal, Ilandling, and Storage of Radioactive Wastes, Other
than IILW

10 CFR 60.132(d) specifically stipulates the safety requirements for
the treatment, conversion, transportation, and disposal of all types of radioactive wastes
generated onsite. Furthermore,10 CFR 60.102(b)(3) and 60,102(b)(4) provide the safety and
other regulatory requirements for storage, which includes disposal and handling.

(2) Nonradioactive Wastes

See subsection 4.9.l(2).

4.9.4 Safety functions and Regulatory Citations

4.9.4.1 Associated Sqfety Fanctions

(1) Disposal, Ilandling, and Storage of Radioactive Wastes, Other
than IILW

|

The following safety functions were identified from the * Repository

Functional Analysis" (Ref.1).

* Process secondary waste for packaging (as required) - 5.8.3
* Process GTCC waste for packaging (as authorized) - 5.8.4
* Containerize secondary waste (if required) - 5.8.10
* Facility to prepare for disposal those sccondary wastes

generated during packaging of high-level waste - 5.35.5.1.6
* Facility to package Greater-Than-Class C (GTCC) waste for

disposal (if applicable)- 5.35.5.1.7
* Containers for secondary wastes (if required) - 5.35.5.2.2
* Equipment for preparation of secondary waste for disposal -

5.35.5.2.9
* Equipment for packaging of GTCC waste for disposal (if

applicable) - 5.35.5.2.10
* Dispose of contaminated equipment and materials during closure

operations (as authorized) - 6.11.3.5

;
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(2) Nonradioactive Wastes

The following are safety functions for Anosal, handling, and
storage of noaradioactive (pazardous) waste identified from the "Reposito4y >unctional Analysis"
(Ref.1).

* Continuously monitor conditions that may impact personnel
safety (radiological and nonradiological) during repository
operations - 6.8.1

* hionitor environmental conditions to provide warning of
potentially hazardous conditions or events during repository
operations (e.g., air contamination, seismic event) - 6.8.1.2

4.9.4.2 Relevant Regulatory Citations

10 CFR 60.102(b)(3), 60.102(b)(4), 60.131, 60.132, 60.133, and*

60.135(d)
10 CFR 72.128(b)*

4.9.4.3 Comments on and Comparison and Contrust of Sqfety Functions and
Regulatory Citations

(1) Disposal, Handling, and Storage of Radioactive Wastes Other
than IILW

This subtopic is related to the design criteria for the GROA for
radioactive wastes other than HLW. 10 CFR 60,102(S)(3) and 60,102(b)(4) address what
criteria apply if the GROA is used for the " storage or disposal" of any radioactive wastes other
than HLW All 10 CFR Part 60 criteria would apply. In addition, the safety concerns for the
radioactive secondary wastes generated onsite are addressed by 10 CFR 60,132(d). The safety
provisions in 10 CFR 60.132(d) are similar to those in 10 CFR 72.128(b).

The associated safety functions of this subtopic have been addressed
in 10 CFR 60,102(b)(3),60.102(b)(4),60.132(d), and 60.135(d). The safety functions for the
pluvision of facility, container, equipment, and processes for the disposal of secondary wastes
generated in the GROA are covered by the current 10 CFR 60.132(d) and 60.135(d). The safety
functions concerning the disposal of GTCC wastes in the GROA are covered by 10 CFR
60,102(b)(3) and 60.102(b)(4) Also, contaminated equipment and materials resulting from the
operation of this HLW repository are radioc.ctive wates generated at the GROA.

(2) Nonradioactive Wastes

See subsection 4.9.l(2).
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4.10 EXTENDED OPER ATIONS DURING A POST-EM PL A C EM ENT,
PRE-RETRIEVAL, PRECLOSURE " PROLONGED IIOLDING PERIOD"

There are no subtopics for this ROC Topic.

4.10.1 Conclusions Regarding the Sufnciency and Adequacy of the Regulations

Criteria related to a prolonged holding period are sufficiently and adequately
addressed by 10 CFR 60,111(b). Such a period is not disallowed by the discussion in 10 CFR
60.102(d). Also, the concepts for a prolonged holding period are easily understood without a
specine definitian or time period explicitly stated.

4.10.2 Concepts, Operational Criteria, and Rationale

This subsection presents the concepts, operational criteria, and rationale that were
developed to substantiate the conclusions presented above.

Concept. Criteria should allow a prolonged holding period for a repository (as
related to performance confirmation or other reasons).

Opemtional Criteria. The operational criteria required to address diis concept of
a prolonged holding neriod, if necessary for performance confirmation, are presented in 10 CFR

60.111(b) and discussed in 10 CFR 60.102(d).

Rationale for the Operational Crittiia. 10 CFR 60,111(b) fully addresses this
concept because it does allow for changing the schedule for the retrieval period, which is linked
to the performance confirmation program. Also,10 CFR 60.102(d) supports this concept
because a prolonged holding period is not disallswed. DOE would consider the potentiali

| advantages and disadvantages of a prolonged holding period under the current criteria for
j confirmation of the postclosure performance of a repository. If it is determined diat

implementation of the prolonged holding period might lead to enhancement of public health and
safety, then it may be reasonable to have a prolonged holding period.

|

| 4.10.3 Elements Considered for Regulation

4.10.3.1 Structures, Systems, Compon ;rts, Equipment,0pemtions, Pmcedures,
Personnel Requirernents, Envimnmental Considemtior:s, Etc.

Active and passive institutional controls are required before closure of
the repository. Prevention of human intrusion during a prolonged holding period may include
passive institutional controls imposed by land ownership and control as well as active controls
for security. Use of active institutional controls (e.g., security guards) is a possibility for
preventing human intrusion. In 10 CFR 61.59(b), it is stated that after closure, institutional
controls should not be relied upon to be an effective deterrent to intrusion for more than a
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100-year time period. This statement is consistent with the concept presented in 40 CFR
191.14(a) that performance assessments relating to isolation of wastes from the accessible
environment shall not consider contributions from active institutional controls for more than 100
years after disposal. The following elements are important in relation to security during a
prolonged holding period:

* Security barriers
* Guards and other active security staff
* Monitoring equipment

local transportation routesa

long-term monitoring and testing to bctter ascertain the behavior of the
natural and engineered systems of a repository can be considered the principal reasons for
implementing a prolonged holding period. liowever, with regard to long term postclosure
monitoring NUREG-0804 (Ref.13), page 34, states:

The Commission considers such measures unnecessary and unlikely to
provide useful information on the performance of a geologic repository.
The multiple barrier approach the Commission has adopted will result
in containment of substantially all of the radioactive materials within the
waste packages for centuries after permanent closure, the feasibility of
obtaining reliable data on subsurface conditions over a period of
centuries is questionable, and the practicality of taking remedial action

.

atter scaling of the shafts is doubtful. Moreover, the emplacement of
'

remote subsurface monitoring instruments and the provision of data
transmission capabilities could provide additional pathways for release
that would make it more difficult to achieve isolation. Rather, the
Commission has adopted an approach where the retrievability option is
maintained until a performance confirmation program can be completed
that will allow the Commission to decide, with reasonable assurance,
that permanent closure of the facility, with no further active human
intervention with the emplaced wastes, will nct cause an unreasonable
risk to public health and safety.

The following elements involve inspections and maintenance of facilities
during a prolonged holding period:

* Inspection and maintenance of surface facilitics required to be
functional during the extended holding period

* Inspection and maintenance of subscrface facilities required to be
functional and accessible during the extended holding period

The following elements are important in relaticn to radiological
protection activities during a prolonged holding period:

75

- - _ _ - _ .



-_- .- - - - - . .-- - - _ - - - _ - ._ - __ - -. .-

Inspection and maintenance of markers which designate the restricted*

area

Guards and other active security staff*

Inspection and maintenance of surface and subsurface facilities,*

equipment, and procedures related to radiation control
Rndiation monitoring*

Inspection and maintenance of monitoring equipment, recording and*

data-gathering equipment, and protective ho eings
Inspection and maintenance of warning system devices*

Inspection and maintenance of emergency radiological systems*

Training and certi5 cation of personnel in radiation control*

Training and certi5 cation of personnel in use of procedures for*

monitoring
Training and certification of personnel in use of warning systems : ce*

emergency contingency plans

In light of the potential scenarios related to terrorism or sabotage which )
could result in release of radionuclides or disturbance of the geologic setting, it becomes i
necessary to provide additional security and safeguards during a prolonged holding period. The
following elements are important in relation to potential terrorism and sabotage during a
prolonged holding period:

Inspecuon rJA maintenance of security safeguard systems foi surface*

a.id subsurfai e iacilities
* Inspection and maintenance of security back-up systems
* Inspection of vehicles and materials brought into the surface or

subsurface facilities
* Security checks for personnel having access to the surface and

subsurface facilities
Preparation and updating of security contingency plans*

Training and certification of guards and other active security staff*

* Secure transportation routes for guards and other active security staff
Training and certification of personnel in use of the procedures fora

implementation of the security contingency plans

The following elements are important to records maintenance during a
prolonged holding period:

Inspection and maintenance of permanent records storage facility*

Assessment or development of new materials suitable for permanent*

records, if required
Controlled access to permanent records*

Development of procedures governing functions of the permanent*

records storage facility
.
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* Training and certification of personnel to use the procedures
governing the functions of the permanent records storage facility

4.10.3.2 Comm*nts on and INscussion of the Elements Considered for
Regulation

As currently written, a prolonged holding period and the activities that
would be required during this period are addressed in 10 CFR Part 60. Most activities that
would normally occur during waste emplacement and before backfilling and permanent closure
of a repository would be necessary during this prolonged holding period. An important aspect
of a prolonged holding period would be monitoring of the natural and engineered systems to-
assess the long term performance of the systems, which would be part of performance
confirmation.

4.10.4 Safety Functions and Regulatory Citations

<t.10.4.1 Associated Sqfety Atactions

Many of the safety functions included in the ' Repository Functional
Analysis" (Ref.1) address activities that would normally occur after waste emplacement and
before waste retrieval or permanent closure of a repository. These safety functions would be
applicable during a period of extended operations. No associated safety functions are directly
associated with this ROC Topic because none of the safety functions address a time frame
specific to a " prolonged holding period."

4.10.4.2 Relevant Regulatory Citations

10 CFR 60.102(d) and 60.111(b)*

* 10 CFR 61.59(b)*

* 40 CFR 191.14(a) and 191.14(b)

4.19.4.3 Comments on and Comparison and Contrast of Sqfety Functions and
Regulatory Citations

None of the safety functions included in the ' Repository Functional
Analysis" (Ref.1) specifically addresses &c conduct of operations during the time frame
specified to be a prolonged holding period.

' Prolonged holding period" in the context of this ROC Topic means an
extended, but unspecified, time between emplacemem of waste and ciaer retrieval of waste or
permanent closure of the repository. Certain operations could continue, and monitoring and
acquisition of data for assessing the long term performance of the natural and engineered barrier
systems could be conducted during the prolonged holding period.
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!
!

|

A prolonged holding period is a concept which, if implemerded, could I
provide a longer time frame for performance confirmation monitoring and analyses, it would
extend the time for conduct of virtually all activities that normally occur after waste

,

|
emplacement and before waste retrieval or permanent closure of the repository. !

:

None of the current federal regulations makes specific reference to the ;

potential length of a prolonged holding period for a repository or to activities during such a *

period. !!awever, most of the criteria used for anticipated repositary operations would continue ,

i

to be applicable during a prolonged holding period if such a period were employed by DOE. |
10 CFR 60.111(b) does E ve allowance on a case by-case basis for changing the period of time !i

,
'

during which any plans for retrieval must be initiated. This additional time could be used for !'

collection of performance confirmation data or other purposes and still allow retrieval ifit should !

cxtend beyond 50 years after the start of waste emplacement operations. This prolonged holding E

period is thus allowed, but is not intended to be centuries in length.
|
,

NRC does allow for the concept of a ter.wnable holding period linked [
to performance conflimation. In NUREG-0804 (Ref.13) on page 10, NRC states: "It should |
be noted that DOE may elect to maintain a retrievability capability for a longer period than the :

Commission has specified . . ." The link for the period of retrievability with the performance
confirmation program is explicitly stated on page 49 of NUREG-0804 (Ref.13). Also, NRC i

questions having a performance confirmation program needing to be conducted for centuries i
after emplacement [see page 34 of NUREG-0804 (Ref.13)). |

!

10 CFR 60.102(d) discusses the period of operations and states: i

i

A period of operations follows the issuance of a license by the !

Commission. The period of operations includes the time during which
emplacement of wastes occurs, any subsequent period before permanent

,

closure during which the emplaced wastes are retrievable; and ;

permanent closure, which includes scaling of shafts. |
!
'

10 CFR 61.59(b) is concerned with institutional control and could be
considered related to a prolonged holding period and to the postclosure period. - 40 CFR *

191.14(a) relates specifically to active institutional controls, and provides guidance for a
100-year time frame for dependence on active controls, which is not considered in 10 CFR Part
60. I

10 CFR Part 61 is not directly related to this ROC Topic because this j
regulation is concerned with near-surface disposal low-level waste. However,10 CFR 61.59(b) ;
is concerned with institutional control which may bc :onsidered to be somewhat related. 40 :
CFR-191.14(b) discusses monitoring after disposal, which could occur during a prolonged [holding period. 40 CFR 191.14(a) relates specifically to active institutional controls, and ,

provides guidance on a 100-year time limit for dependence on active controls which are not I

addressed in 10 CFR Part 60, but is consistent with the concept conveyed in 10 CFR 60,111(b).

;

78
|

,
b

!
'

___ ._- _._ _ .____ . _ _ _ _ _ . _ _ _ _ _ . - , _ _ _ , _ ,



_ _ _ _ _ _ _ _ - -

4.11 LAND, WATER, AND RESOURCE OWNERSillP, USE, AND CONTROL

This ROC Topic has the following subtopics:

(1) Land Ownership, Use, and Control
(2) Wat;r and Resource Ownership, Use, and Control

4.11.1 Conclus!ons Regarding the Sufficiency and Adequacy of the Regulations

(1) Land Ownership, Use, and Control

Regulations for the activities pertinent to land ownership, use, and control are
adequate and sufficient because they are broadly written to encompass any aspects of land
ownership, use, and control. In this area,10 CFR Part 60 has more detailed criteria than for
other facilities regulated by other Parts of Title 10 of the Code of Federal Regulation *.

(2) Water and Resource Ownership, Use and Control

Regulations for the purposes of the GROA pertinent to water and resource
ownership, use, and control are adequate and sufficient because they are broadly written to
encompass any aspects of water and resource ownership, use, and control. In this area,10 CFR
Part 60 has more detailed criteria than for other facilities regulated by other Parts of Title 10
of the Code of Federal Regulations.

4.11.2 Concepts, Operational Criteria. and Rationale

This subsection presents the concepts, operational criteria, and rationale that were
developed to substantiate the conclusions presented above.

(1) Land Ownership, Use, and Control

Concept. During construction and operation, criteria are needed to assure
(1) that the GROA and the controlled area are located on lands that are acquired lands under the
jurisdiction and control of the DOE or on lands permanently withdrawn and reserved for its use

_
and (2) that appropriate controls outside of the controlled area are established.

Operational Criteria. The operational criteria needed to address this concept
are presented in 10 CFR 60.21(b)(3),60.21(b)(4),60.21(c)(8),60.21(c)(15)(vii),60.31(a)(2),
60.43(b)(5), 60.46(a)(3), 60.51(a)(2), 60.121(a)(1), 60.121(a)(2), 60.121(b), 60.122(a)(2),
60,122(c)(1),60.122(c)(2), and 60.122(c)(19).

Rationalefor the Operational Criteria. The listed criteria assure that this
concept is met because they are broadly written to require ar y necessary controls. Also, these
criteria assure that during construction and operation, necessary land use and control of the
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|

|
|

|

| GROA, tric controlled area, and areas outside the controlled areas have the objective to assure
public health and safety.

(2) Water and Resource Ownership, Use, and Control

Concept. During construction and operation, criteria are needed to addrest
water and resource rights, and their use and controls for repository postclosure performance.

Opetutional Criteria. The operational criteria needed to address this concept
are presented in 10 CFR 60.21(c)(13),60.21(c)(15)(vil),60.31(a)(2),60.121(b),60.121(c)(1),
60.121(c)(2). 60.122(a)(2),60.122(c)(17), and 60.122(c)(l8).

| Rationalefor the Opetutional Criteria. The listed criteria fully address this
j concept because they are comprehensive and broadly written and provide reasonable assurance
| that the performance objectives can be met. Also, they are written so that during construction

and operation, control of water and natural resources within the GROA, the controlicd area, and

| areas outside the controlled area are consistent with the purposes of operations (of the GROA)

| and waste isolation.

'

4.11.3 Elements Considered for Regulation

1.11.3.1 Structures, Systems, Components, Equipment, Operations, Procedures,
Personnel Requirements, Environrnental Considerutions, Etc.

(1) Land Ownership, Use, and Control

| Elements relevant to land ownership, use, and control are as
! follows:

* Land records of the boundary of the secured area, both the
| controlled area and the surrounding area which is under DOE's

control
* Establishment of a secure boundary for the controlled area to

prevent inadvertent access and provide instant notification of
unauthorized entry

* Monuments to identify the controlled area after permanent
closure

| * Description of the controls that the applicant-will apply to
restrict access and to regulate land use at the site and adjacent
areas

* Physical security plan and personnel to control the secure
| - boundary

'

* Plans and procedures to provide access to authorized visitors

!
and enable quick identification of unauthorized visitors

!

l.
'

S0

i
t

- - - - -- .. .. - -. . . .. . - - -



. - -- . . . - - - -. -.. - . - - . . . - - - . - --

Plans for future land use of the GROA and surrounding areas*

and analysis of their impact on waste isolation performance

(2) Water and Resource Ownership, Use, and Control

Elernents relevant to water and resource ownership, use, and control

are as follows:

* Water usage monitoring system in or adjacent to the controlled
( area

| * Segregation of water sources for use in actual repository
operations and use for human consumption or related auxiliary
purposes

* Plans for future development of the land area within and around
the GROA which would affect the distribution of surface water

* Identification of mineral resources within the site
* Estimates of undiscovered mineral resources within the site

,

* Estimates of value of resources within and near the GROA
* Impact analysis of mining or exploration of the natural

resources within or near the GROA on the GROA isolation
performance

4.11.3.2 Comments on and Discussion of the Elcments Considered for
Regulation

(1) Land Ownership, Use, and Control

Controls applied to restrict access and to avoid disturbance to the
controlled area and areas outside the controlled area, where conditions may affect isolation
within the controlled area, will be terminated after permanent closure.12md ownership will not

;

terminate. After the repository is permanently closed, new measures for land use controls as
| specified in the license amendment for permanent closure [10 CFR 60.51(a)(2)] and approved

by the NRC will be in effect. No specific criteria have been provided in the regulation for the
land use controls. Other measures such as construction of monuments and preservation of
records are also required in 10 CFR 60.51(a)(2) after permanent closure to provide necessary
information for reference for the potential future intruding societies. These are passive control
measures and are expected to reduce significantly the likelihood of inadvertent intrusion into a
geologic repository as discussed in NUREG 0804, Section 2.6, pages 15-18 (Ref.13).

(2) Water and Resource Ownership, Use, and Control

The estimates of the value of natural resources which are listed as
elements for resource control may be very difficult to produce. Of particular concern are: (1)
methods for estimating undiscovered resources "by reasonable inference based on geological and -
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geophysical evidence," (2) methods for evaluating future value of such resources. (3) methods
for evaluating " natural resources without current markets, but which would be marketable given
credible projected changes in economic or technological factors," and (4) methods for comparing
the estimated value of any resources within the site to comparible sites.

4.11.4 Safety Functions and Regulatory Citations

4.11.4.1 Associated Sqfety Functions

The following safety functions were identified from the " Repository
Functional Analysis" (Ref.1).

(1) Land Ownership, Use, nad Control

* Plan normal security and safeguards operations - 2.1.1
* Physical barriers to operations arca(s) access - 2.20.1.2
* Equipment for security and safeguards - 2.20.2
* hiaintain government control of controlled area land and

resource use - 7.4.3
* - hiaintain government control of adjacent area land and resource

use - 7.4.4
* hionitor for drilling or excavation in or adjacent to the

controlled area - 7.4.7

(2) Water and Resource Ownership, Use, and Controla

* Prevent unauthorized access to (and activities in) operations
areas - 2.8

* Repository surface-subsurface water distribution facilities and
equipment - 5.35.1.3.6

* hiine water control (if required) - 6.41.1.2.5
* hiine water handling in access openings (if required) -

6.41.1.2.5.2 $
Repository surface-subsurface water distribution facilities and+

equipment - 6.41.1.3.1.6 '

Limit quantity and rate of fluids cohweting waste form - 7.2.2.5*

Impede movement of fluids to the waste disposal package -*

7.3.5
Establish a controlled area - 7.4.1*

Designate the boundaries of the con rolled area - 7.4.2*
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4.11.4.2 Reicrant Regulatory Citations

* 10 CFR 60.21(b)(3), 60.21(b)(4), 60.21(c)(8), 60.21(c)(13),
60.21(c)(15)(vii), 60.24, 60.31, 60.32, 60.41, 60.43(b)(5),
60.46(a)(3), 60.51(a)(2), 60.121, 60.122(a)(2), 60,122(c)(1),
60,122(c)(2),60.122(c)(17),60.122(c)(18), and 60.122(c)(19)

4.11.4.3 Comments on and Comparison and Contrust of Sqfety I' unctions and
Regulatory Citations

(1) Land Ownership, Use, and Control

The safety functions associated with land ownership, use, and
control relate to either physical delineation of the land or establishment of security and cor"ol
mechanisms. They address both the controlled area and the land surrounding it. The common
factor in all the safety functions identified is the prevention of human intrusion.

The citations within 10 CFR Part 60 are all supportive of the
primary regulation,10 CFR 60.121. The analogous land control citations within 10 CFR Parts
61 and 72 are not as direct as the provisions of 10 CFR 60.121. Given the nature of the waste
involved and the time period addressed by 10 CFR Part 60, this is understandable. The security
requirements of 10 CFR 60.21(b)(3) and (b)(4), while not as detailed as in 10 CFR Part 72, do_
require security and safeguards for the GROA as is required at " comparable surface facilities
(of DOE)."

License condition 10 CFR 60.43(b)(5) requires that controls "be
applied to restricted access and to areas outside the controlled area where cor.ditions may affect
isolation within the controlled area." A licesse amendment is required [10 CFR 60.46(a)(3))
if DOE wants to remove or reduce controls applied to restrict access to or avoid disturbance of
the controlled area or areas outside the controlled area where conditions may affect isolation
within the controlled area.<

A regulatory uncertainty was raised on page B-69 of Appendix B
of CNWRA 90-003 (Ref. 7). It stated:

The implied interpretation that land use and control need not be
established until construction authorization has been granted needs
clarification. The NRC review and approval of the construction
authorization (license) application will provide the only opportunity
to evaluate a demonstration of adequate land ownership and
control.

The NRC's " Recommendations" report (Ref. 8) regarding Reference
Uncertainty Number 23 is quoted from pages 31 and 32 of Appendix A.

83



_ _ _ _ _ _ _ _ _ ______

The regulatory policy is clear- namely, that DCE must exercise
control in a manner that is sufficiently timely for the Commission
to male the licensing determinations set out in 10 CFR 60.31 and
10 CFR 60.41. With reference to 10 CFR 60.31, th!s calls for the
Commission to consider whether the site complies with the land
ownership and control requirements of 10 CFR 60.121, and, based
on the consideration of this and other factors, to determine whether
there is reasonable assurance of safety.

%
DOE is required to describe the controls it ". . . will apply to ''

restrict access and to regulate land use" [10 CFR 60.21(c)(8)]; it
is not, however, required to document its having actually acquired
the necessary land interests. The license application shall be ". . .
as complete as possible in the light of information that is
reasonably available at the time of docketing," but other
information not available at the construction authorization stage
may be submitted before issuance of a license (10 CFR 60.24).
Thus, if DOE has described the needed controls, but has not as yet
acquired them, the circumstances must be such that the
Commission has reasonable assurance of safety. This willinvolve
a review of both the controls deemed to be necessary and DOE
plans for exercising those controls (including, as appropriate,
acquisition or withdrawal of lands for DOE use). To the extent
that the Commissica finds conditions relating to such controls to be
necessary to protect health and safety, these will be included in the

construction rathorization (10 CFR 60.32).

As a practical matter, it should be borne in mind that Congress
might be reluctant to authorize a permanent withdrawal of public lands for DOE's use until the
Nuclear Regulatory Commission (NRC) has issued a construction authorizat:on (or license). The
regulation recognizes and accommodates this consideration.

(2) Water and Resource Ownership, Use, and Control

The license application must contain "an identification of natural
resources of the geologic setting," in accordance with 10 CFR 60.21(c)(13). The text of this
citation goes into detail concerning evaluation of the value of the resources whose exploitation
"could affect the ability of the geologic repository to isolate radioactive wastes." Such natural
resources, if found to be feasible for economic extraction in the present or foreseeable future [10
CFR 60.122(c)(17)(i)(1)]or of greater value than those representative of the geologic setting [10
CFR 60,121(c)(17)(ii)], will constitute adverse conditions. - Analyses will need to be provided
in the license application to demonstrate that the isolation capability of the geologic repository
will not be compromised as a result of mining such natural resources [10 CFR 60.122(a)(2)(ii)
and 10 CFR 60,122(a)(2)(iii)].
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The license application must also contain " plans for any uses of the
geologic repository ope:ations area for purposes other than disposal of radioactive wastes, with
an analysis of the effects" on performance, per 10 CFR 60.21(c)(15)(vii). Other potentially
adverse conditions which will require appropriate land and water ownership, use, and control
are 10 CFR 60,122(c)(1) and 10 CFR 60.122(c)(2).

4.12 POTENTIAI SITE DISQUALIITING CONDITIONS

This ROC Topic has the following subtopics:

(1) Human Induced Hazard Considerations
(2) Natural Hazard Considerations

4.12.1 Conclusions Regarding the Sufficiency and Adequacy of the Regulations

For both subtopics potential site disqualifying conditions related to preclosure
operations of a geologic repository are not recommended for addition to 10 CFR Part 60
because safety is assured by requiring that the design and operations (together with the site
characteristics) assure that the performance objectives are met. Also, there appear to be several
preclo, ac and postelosure potential site disqualifying conditions in DOE's 10 CFR Part 960
regulations, which have been concurred in by NRC. This does ?nt imply that some type of
guidance on specific design / site limitations is unnecessary.

4.1'.2 Concepts, Operational Criteria, and Rationale
,

This subsection presents the concepts, operational criteria, and rationale that w:re
developed to substantiate the conclusions gesented above. The concepts for both subtopics were
the same.

Concept. No potential site disquaFying conditions related to preclosure operations
of a geologic repository are recommended 'e added to 10 CFR Part 60.

Operutional Criteria. NRC reg Eations do not directly address or recommend
having any potential-site disqualifying conditions related to preclosure operations.

Rationalefor the Opetutional Criteria. No potential-site disqualifying conditions
related to preclosure operations are recommended because of the concept that unfavorable site
characteristics affecting operations may be mitigated by engineering measums. The overall goal
of the preclosure performance objectivus and the design criteria is to achieve adequate radiation
safety. A major part of assurance of adequate radiation safety is meeting the radiation criteria
of 10 CFR Part : ) and the Environmental Protection Agency (EPA) standards. Meeting these
radiation limits requires the following, as stated in 10 CFR 60.21(c)(1), and 60.21(c)(3):
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A description and assessment of the site at which the proposed geologic repository
operaticr; area is to be locatcd with al, ropriate attention to those features of the
e that might affect geologic repository operations area design and performance.
The description of the site shall identify the locadon of the geologic repository
operations area with respect to the boundary of the accessible environment.

A description and analysis of the design and performance requirements for
structures, systems, and components of the geologic repository which are important
to safety. This c alysis shall consider (i) the margins of safety under normal
cond;tions and under conditions that may result from anticipated operational
occurrences, including those of natural origin; and (ii) the adequacy of structures,
systems, and components provided for the prevention of accidents and mitigation
of the consequences of accidents, including those caused by natural phenomena.

Site Versus Potentici Site. The term " site" (which is defined in 10 CFR Part 60
as "the location of the controlled arca") can be considered to be a term that can only be
associated with the postclosure period because of the dermition of " controlled area" in 10 CFR
60.2. Also, it is conceivable that a " controlled arca" may not be established until the " outer
boundary of thq underground facility" is established. In this light, it would seem mere
appropriate to this discussion to use the term " potential site." Here a " potential site" means a
potentially acceptable site or a candidate site, as appropriate, until such time as the " controlled
area" has bea established; at that time, the " site" and the " controlled arca* are the same. Also,
it may be advantageous to clarify the point of a " disqualifying condition * of a potential site.
Here a " disqualifying condition" means a condiiion that, if present at a potential site, would
eliminate that potential site from further consideration.

Preclosure and Postelosure Risks. It is acknowledged that in certain respects the
material being handled on the surface is in its most harardous and most vulnerable state. For
example:

The spent fuel will not have had a relatively long decay period.*

The spent fuel will have its highest levels of fission products and latent heat*

during the operational phase.

Workers and members of the public will be the " closest" to the waste (no*

geoSgical shield / container that is hundreds of feet thick).

However, the relative hazards or risks from the waste may be the greatest during
_ the postclosure period because of the much longer time of exposure (e.g., drinking and eating
[ contaminated water and food, and breathing contaminated air continuously in the area if leakage

reaches th1 accessible environment) with the possibility of no remediation. During operations,
exposure will be kept ALARA. If an accidental release occurs,' remedial actions will be taken
to minimize worker and public exposure. So even though the waste may bejudged to be most
hazardous and vulnerable during the preclosure phase, the human risk can be far greater in the,

postclosure phase and should thus receive the greatest consideration. However, the relative risk
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is not the main concern; rather, the main concern is the requirement that preclosure operational
radiatior, safety is assured. The assurance of safety can be accomplished with adequate design
criteria for the GROA.

Engineering Alcasures and Other Regu-. bas. Tae previous statement is not
intended to imply that engineers can design for everythig Rather, it is intended to bei

consistent wiui the concept that "Where unfavorable physical characteristics of the site exist, the
proposed site may nevertheless be found acceptable if the design of the facility includes
appropriate and adequate compensating engineering safeguards," as stated in 10 CFR 100.10(d).
Also,10 CFR 72.102(b) appears to indicate that sites oflarge capable faults should be avoided,
not that sites possessing these kinds of faults shall be disqualified without further consideration.
Other regulations, e.g.,10 CFR Part 100, describe investigations to be niade in the event that
faults are found in a site area, but do not disqualify the site if they are found. The site / design
ec..ioination can be deemed acceptable if the engineers can design, for a given site, the GROA
that meets the preclosure performanct objectives. A license e Se issued only if the preclosure
and postclosure performance objectives are met for a given o .

Other NRC regulations could be considered to be potential-site disqualifying
conditicas. In addition, there appelt to be potential-site disqualifying criteria in 10 CFR Part
60 related to the postclosure period; for example, the groundwater travel-time regulation in 10
CFR 60.ll3(a)(2). Also, there are disqualifying con e related to preclosure operations in
DOE's 10 CFR Part 9601gulations, which were prep . accordance with the Nuclear Waste
Policy Act (NWPA) (Ref.17), Section * 12(a) [42 i .,cS 10132(a)]. For example,10 CFR
960.5 2 9(d) indicates that a repusitory would be disqualified if the nature and rates of the fault
movement are such that engincering measures beyond reasonably available technology would be
required.

NRC regulatory philosophy does not appear to eliminate potential sites from the
perspective of preclosure performance because engineering solutions may make a potential site,,

acceptable, even though a potential site condition could be rated as adverse. For example, in
10 CFR 100.10(d)it is stated: "Where unfavorable physical characteristics of the site exist, the
proposed site may nevertheless be found acceptable if the design of the facility includes adequate 3
compensating engineering safeguards." '

A potential site could be disqualified if the evire site is an area of severe
liquefaction, in a flood plain, subject to landslide, in a severe karst region, on the slope of an
active volcano like Mt. St. Helens, etc. Seseral conditions could disqualify a potential site (if
representative of the entire site), or they could be considered as adverse conditions related to
y; closure performance. Examples of adverse ;onditions are:

Flooding (a124cm)o

Iandslides 60.122(c)(3)*

,
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Karst (subsidence) 60.122(c)(3) and 60.122(c)(11)
*

Volcanic activity 60.122(c)(3) and 60.122(c)(15)
*

(e.g. Mt. St. Helens)

These adverse conditions in 10 CFR 60.122(c) address only postelosure
performance but would address the speciGe examples just listed and many other examples when
applied 'o evaluation of an entire potential site. It appears that adding more adverse conditions
to 10 CF.; ? art 60 specifically for potential-site disqualincation based on geclosure operations
could be considered redundant. In this context, disqualineation is add essed of an entire
potential site, perhaps of several square miles in area.

Different from the above examples is the location of a particular facility in an area
of relatively high risk within a site. An example would be location of the Exploratery Studies
Facility (ESF) in a wash or at a specine location within a potential site. A specific facility
location is often called a " construction site" or " building site." Some " site limitations" may be
applied to specific facility locations or " building sites," such as location of the ESF in a wash.
Certainly, if specine locations at a potential site are areas that are contraindicative to sound
design engineering (Good plains, nearby faults, etc.), then these specific locations should be
avoided as building sites. It is important that good engineering / design judgment and technical
guidance be used in building-site selection, but additional regulatory criteria in 10 CFR Part 60
are not needed due to the site / design-specific nature of such guidance.

The limitation for a construction site or building site may need to be conveyed in
guidance % the form of meetings with DOE, NRC's planned final " Format and Content
Regulatory Guide" or " License Application Review Plan," reference to existing regulatory
guides, reference to design / construction standards, or other site-specific guidance. This is
recommended because of the very design / site-specine nature of a GROA's building site, and
because detailed guidance for concerns about building sites is readily available in existing
standards.

Summary of Considerations. A listing of some of the considerations for and
-

4 -

against having preclosure-related, potential-site disqualifying conditions in 10 CFR Part 60 arec

summarized in Table 2.c

|
4

y j Since cost is not an NRC concern for ensuring safety, Considerations 2 and 3 do
not appear to be sufficient reasons for having preclosure-related, potential-site disqualifying,

,

conditions added to 10 CFR Part 60. Even though NRC has no regulatory authority to have
DOE self-enforce 10 CFR Part 960, DOE was required to obtain concurrence on the criteria for
site disqualifying conditions, and NRC has reviewed and concurred with the use of 10 CFR Part
960. Placing almost duplicative criteria in an NRC regulation seems unnecessary. It seems
reasonable that DOE will receive a great deal of public scrutiny to adhere to its own regulations.
Furthermore, DOE must meet the operational safety performance and design criteria in 10 CFR
Part 60 that are judged to be adequate.
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'

Therefore, for all the reasons discussed above, it was concluded that potential-site
disqualifying conditions do not need to be added to 10 CFR Part 60. It is not implied that some,

type of guidance on specific design / site limitations is unnecessary.<

I 4.12.3 Elements Considered for Regulation

4.12.3.1 Stmetures, Systems, Components, Equipment,0pemtions, Pmcedures,
1 Personnel Requirements, Envimnmental Considemtions, Etc.

| (1) IIuman-Induced IInzard Considerailons

Elements of human-induced hazard conditions that may be relevant
to site-limiting criteria are as follows:

!

* Aircraft and test-missile hazards (bombing ranges, airport glide
;

i paths, test ranges)

{ * Induced seismicity
* Population density and proximity (individuals working or living3

] next to a site; a large city near a site)

! (2) Naturalllazard Considerations
j

Elements of natural hazard considerations that may be relevant to<

site-limiting criteria are as fc' lows:

* Seismic mr.gnitude and frequency
! * Soil and rock properties (e.g., liquefaction)

* Volcanism.

Fault displacemer.ti *

! * Groundwater
4 * Surface water

i
4.12.3.2 Commenu .in and Discussion of the hlements Considered for

}
Regulation

Technical subtopics under this ROC Topic for required investigations are

i virtually identical, although the context of analysis is different.

(1) Iluman-Induced IIazard Considerations

(a) Aircinft and Test-Missile Ha: ants
!

| Air hazards to surface facilities in the preclosure time period

z are not specifically addressed for a HLW geologic repository. Neither design requirements nor
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s

!

!

| TF a 2 - SOME CONSil)ERATIONS FOR IIAVING AND NOT llAVING
PRECLOSURE-RELATED, POTENTIAL SITE DISQUAI.lFYING

j CONDITIONS IN 10 CFR PART 60
:
;
;

f Considerations Related to llaring Considerations Related to Not llaving

; Potentia' TJ.te Disqualifying Conditions in Potential-Site Disqualifying Conditions

i i 10 CFR Part 60 in 10 CFR Part 60
; L -

! 1. NRC has "de facto" potential-site A. Adequate design of the

j disqualifying conditions for other preclosure facilities could ensure

j nuclear f acilities, adcquate safety for potential-site
conditions.2

| 2. Potential site disqualifying conditions B. If the design cannot ensure

; may reduce the costs of unnecessary adequate safety for potential-site

; site investigations by early conditions (the preclosure-

! elimination of a potential site. performance objectives cannot

f
be met), NRC should not issue a

i construction permit. i

i 3. Potential-site disqualifying conditions C. The primary function and

j may reduce costs by not requiring purpose of a geological
unnecessarily rigorous design repository is long-term isolation.

3

considerations for a potential site with Therefore, considering this

: a condition that is difficult to coupled with points A and B

| compensate for, above, emphasis on potential-site
disqualifying conditions which'

are only or primarily related to

f
preclosure operations may not

! appear warranted.
,

D. Several potential-site
disqualifying conditions given in4

| 10 CFR Part 960 (which
I received concurrence by NRC)

are applicable by DOE to any
potential site until construction.

t;
i

i

d

J
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limiting siting criteria are discussed. Remote areas, which satisfy exclusion areas dependent on
population density and distance from population centers, are sometimes sites for airports or i

bombing ranges where aircraft activity is relatively high. The secondary hazard from an aircraft -
impact, either domestic ar military, on the surface facilities of a HLW geologic repository could
be assessed by the NRC. If found to be of serious concern, studies for a specific site could be
required to determine if the probability of radienuclide releases would be sufficiently low to
meet 40 CFR Part 191 criteria. Details of required studies could be codified to assist applicants
for licenses. Such criteria could become site-limiting only if alternate operating procedures for

j
such adjacent activities could not be arranged. This becomes a matter of national pricrities, and '

such laws as may be passed by Congress take precedence under such circumstances. Therefore,
the presence of such hazards is not an a priori reason for site limits.

|

(b) Induced Seismicity

Seismicity is known to be induced by several mechanisms.
Principal among them are underground nuclear testing, water injection (including
hydrofracturing) into geologic material at depth, construction of large deep reservoirs, and rock
burst activity and fault movement consequent to mining operations. Such seismicity is at a level
tnat unusual design measures are not required. Therefore, site-limiting criterit are not
appropriate. ,

(2) Natural Hazard Considerations
,

,

(a) Seismic Magnitude and Frequency

Above-ground facilities used for temporary storage at a HLW -
repository may pose less of a hazard to the environment because there may be less waste
material than in an ISFSI or MRS. These facilities require more flexibility in siting than an
ISFSI or MRS, even if investigative costs are high because they must be sited with or near a
HLW repository for which siting alternatives may be severely limited. Therefore,10 CFR Part
72 criteria may be excessively stringent for surface facilities of a geologic HLW repository.-

(b) Soil and Rock Prvperties

Soil and rock properties applicable to foundations or subsurface
operations for the preclosure time period are not addressed by 10 CFR Part 60. However,10
CFR 60,122(c)(12) and 60.122(c)(14) that deal with earthquakes could be related to surface>

facility foundations. Also,10 CFR 60.122(c)(21) states that "Geomechanical properties that do
not permit design of underground openings that will remain stable through permanent closure"
are potentially adverse conditions. Although 10 CFR 60.122 is for postclosure, the language
suggests that it could also be a preclosure concern, although not a potential-site disqualifying -
condition.
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(c) Volcanic Activity

10 CFR 60.122(c)(3) and 60.122(c)(15) address generally a

geologic repository and volcanic activity. These are only applicable to postclosure
considerations, but the same general concepts for preclosure would be addressed by 10 CFR

60.21(c)(1)..

(d) Fault Displacement

10 CFR 60,122(c)(3), 60.122(c)(ll), 60.122(c)(12),

60.122(c)(13), and 60.122(c)(14) generally address fault displacement. 10 CFR Part 72 for an
MRS or ISFSI precludes construction if adequate protection could not be provided. These are
only applicable to postclosure considerations, but the same general concepts for preclosure would
be addressed by 10 CFR 60.21(c)(1).

(e) Groundwater Conditions

10 CFR 60.122(c)(6),60.122(c)(7), and 60.122(c)(9) generally

address a geologic repository and groundwerr conditions. These are only applicable to
postclosure consider.tions, but the same general concepts for preclosure would be addressed by
10 CFR 60.21(c)(1).

(f) Surface Water Conditions

10 CFR 60,122(c)(3) and 60,122(c)(6) generally address a

geologic repository and surface water conditions. These are only applicable to postclosure
considerations, but the same general concepts for preclosure would be addressed by 10 CFR

60.21(c)(1).

4.12.4 Safety Functions and Regulatory Citations

4.12.4.1 Associated Sqfety Functions

No safety functions associated with either subtopic for this ROC Topic
.

were identified from the " Repository Functional Analysis" (Ref.1).,

4.12.4.2 Relevant Regulatory Citations

* 60.2,60.21(c)(1),60.21(c)(2),60.21(c)(3),60.113(a)(2), and 60.122
* 10 CFR 72.90(d),72.90(f),72.91(c),72.94,72.96,72.98(c)(3), and

72.102
+ 10 CFR 100.10(d) and Part 100 Appendix A-II
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10 CFR 960.31-5, 960.4-2-7(c)(5), 960.5-1(a)(3), 960.5-2-4(d),*

960.5-2-8(a), 960.5-2-9(b)(2), 960.5-2-9(d), 960.5-2-10(d), and
960.5 2-11(d)

4.12.4.3 Comments and Comparison and Contrast of Sqfety ntnctions and s

Regulatory Citations

Note: 10 CFR Parts 50, 60, and 61 do not contain potential-site
disqualifying conditions (interpreted as go/no-go criteria). 10 CFR Part 72 and the DOE's 10
CFR Part 960 regulations, however, contain such criteria. 10 CFR Part 100's population
exclusion area can be limiting.

Regulations in 10 CFR Parts 50 and 60 are little concerned with
potential-site disqualifying conditions but are concerned with what to do to prove that a site is
qualified. 10 CFR Part 72 addresses some issues of disqualification, primarily political (where
and where not to site) and asoidance of sites that lie within the range of strong near-field ground
motion from historical earthquakes on large, capable faults, per 10 CFR 72.102(b). There are
references in 10 CFR Parts 50 and 72 to 10 CFR Part 100, the siting regulation for nuclear
power plants, in particular its Appendix A, which consider geologic hazatds. 10 CFR Part 100
is not very concerned wit disqualifying conditions, but details what is to be done to determine
the design level for earthquake shaking. The design level may be relatively high, but a potential
site would not be disqualified.

10 CFR Part 100 should not be used as the siting criteria for surface
facilities of a HLW repository because it was developed for nuclear power plants which have
an active heat and pressure source capable of disseminating radionuclides into the atmosphere.
HLW repositories do not have such an active heat and pressure source.

Conceptual designs of HLW repository surface facilities may have many
functional similarities to MRS/ISFSI design. However,10 CFR 72.96, 72.102(a)(1), and
72.102(b) may not directly, or appropriately, apply to a HLW repository because there may be
only a few sites technically suitable for a HLW repository. Therefore, the site limitations of 10
CFR 72.96,72.102(a)(1), and 72.102(b) that may eliminate the need for 10 CFR Part 100 type
investigations may serve as an undue limitation for a HLW repository's surface facilities.-

10 CFR Part 960 attempts to define disqualifying conditions. Where 10
CFR 60.122(c)(11) finds " structural defor: nation . . during the Quaternary Period" as
potentially unfavorable,10 CFR Part 72 prohibits siting at geologically unsuitable sites; and 10
CFR Part 960, it- :ffect, prohibits siting where Quaternary Period fault movem nt has taken
place or, in practice, where it cannot be proved to have not taken place. Under 10 CFR Part
100, the licensee would be required to prove that the nuclear facility could safely operate should
similar fault movement occur. Under 10 CFR Part 960, the site would appear to be disqualified
if Quaternary Period faulting were present. In practice, guidance for determining the presence
of Quaternary Period faulting is usually taken from 10 CFR Part 100. This means that the
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!extensive investigations of 10 CFR Part 100 are likely to be performed to determine if a site is
suitable under 10 CFR Part 960 or if the performance objectives of 10 CFR Part 60 can be met.
Wherever there is lack of detail in one Title 10 regulation, practice has resorted to using th '

detail present in another Title 10 regulation as guidance. ;

i

While 10 CFR Part 60 has no preclosure potential site disqo w
conditions, it does have postclosure criteria in the form of groundwater travel timc h ;

radionuclide migration rates. Currently,10 CFR 60,122 is considered applicable to postclosure ;

performance only. 10 CFR 60.122(c)(1), 60.122(c)(2), 60.122(c)(3), 60.122(c)(12), j

60.122(c)(13), 60,122(c)(l4), 60.122(c)(18), and 60,122(c)(20) are primarily related to ;
'environmental extremes at the surface, e.g., earthquakes, landslides, and flooding. Because of

minimal 10 CFR Part 60 guidance regarding preclosure potential-site disqualifying conditions, !

it is likely that 10 CFR Part 100 for nuclear power plants may be considered by applicar.ts to '

provide applicable preclosure guidance for surface facilities of a HLW repository. :

(1) lluman-Induced Hazard Considerations
.

(a) Aircrqft and Test-Missile Hazanis
;

10 CFR 72.91(c) requires that " Appropriate methods must be !
adopted for evaluating the design basis external man-induced events, based on the current state

=

,

of knowledge about such events." This could be reasonably assumed to include aircraft and
missile hazards. 10 CFR Part 60 contains more general criteria in 10 CFR 60.21(c)(1),

,

60.21(c)(2), and 60.21(c)(3). ,

(b) Induced Seismicity -

10 CFR 960.5-2-4(d) states that a disqualifying condition
exists if atomic defense activities in proximity to the site are expected to conflict irreconcilably

,

with repository siting, construction, operation, closure, or decommissioning. A basis for this
~

concern could have included instigation of fault rupture for sites potentially too close to ;

underground nuclear testing. 10 CFR 960.5-2-11(d) disqualifies a site if, based on rates of fault
movement or other ground motion, it is likely that engineering- measures beyond those !
reasonably available will be required. The term "other ground motion" would encompass :

induced seim.icity. ;
I

10 CFR 72.94, regarding human-induced events, requires that I
such events and the conditions leading to them be investigated and those important to design be !

'
identified. Among such events would be induced seismicity from any cause. 10 CFR -

,

60.122(c)(2) lists as an unfavorable'postclosure condition " potential for foreseeable human i

activity to adversely affect the groundwater flow system, such as groundwater withdrawal,- t

extensive irrigation, subsurface injection of fluids, underground pumped storage, military activity
or construction of large scale surface water impoundments." Although this'section directly !
addresses effects on the groundwater flow system, injection, large-scale impoundments, and ;

i
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certain military activities are also potential sources for induced seismicity and might also be a
preclosure concern.

(2) Natural llazard Considerations

(a) Scismic Magnitude and Frequency

The requirements in 10 CFR 72.102 avoid areas such as Attica,
New York, because of local seismic activity for siting east of the Rocky Mountains implies that
many areas west of the Rocky Mountains which have experienced similar seismic activity wodd
be unsuitable. However,10 CFR Part 72 also stipulates that 10 CFR Part 100 be used west of
the Rocky Mountains and excludes only areas of historic strong motion from large earthquakes
and vicinities near large, capable faults. This might permit siting in areas of seismic activity
similar to Attica (where event magnitude is controversial) provided that adequate levels of
seismic design are imolemented.

(b) Soil and Rock hopenies

10 CFR 960.5 2-9(b)(2) states that "A host rock with
characteristics that would require minimal or no artificial support for underground openings to
ensure safe repository construction, operation, and closure" is a favorable condition.- There are
also references to mining regulations which stipulate in a more quantitative manner what must
be done if rock strength is not high enough to maintain safety to miners. These criteria are
difficult to interpret as qualifying or disqualifying considering 10 CFR 960.3-1-5, although
remediation under poor conditions might exclude a site on an economic basis. 10 CFR
72.102(d) states that " Site-specific investigations and laboratory analyses must show that soil
conditions are adequate for the proposed foundation loading."

(c) Volcanic Activity

10 CPR 60.122(c)(3) lists volcanic activity of such a magnitude
that large-scale surface water impoundments could be created as a potentially adverse condition.
10 CFR Part 100, Appendix A-II, states that it does not address investigations of volcanic
phenomena and that they would be determined on a case-by-case basis 10 CFR 960.4-2-7(c)(5) _
essentially repeats the statement in 10 CFR 60.122(c)(3). Also tectonic or igneous activity could
be associated with volcanism. 10 CFR 960.5-2-11(d) states that if the expected nature of fault
movement or other ground motion is likely to require engineering measures that are beyond
reasonably available technology, the site may be disqualified. Although predictive capabilities
regarding volcanic activity are available,10 CFR Part 60 does not specifically address direct
effects of volcanism during the preclosure period and does not provide an explicit rationale for
dealing with them or dismissing them. There is no clear statement of the preclosure implications
of on-site or nearby volcanic activity, nor of the nature and extent of investigations required in
the regulations for HLW disposal or nuclear power plants. ' Investigations of volcanic activity
have been required for the Trojan and WPPSS nuclear power plants in the Pacific Northwest and
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for the Hanford reservation in western Washington (a formerly proposed llLW repository site).
More general criteria are given in 10 CFR 60.21(c)(1),60.21(c)(2), and 60.21(c)(3).

(d) Fault Displacement

10 CFR 72.102(b) states that areas oflarge, capable faults are
to be avoided. Other regulations, e.g.,10 CFR Part 100, describe investigations to be made in
the event that faults are found in a site area, but it does not disqualify the site if they are found.
10 CFR 960.5-2-9(d) states that a repository would be disqualified if the nature and rates of fault
movement indicate that engineering measures beyond reasonably available technology would be
required.

(e) Groundwater Conditions

10 CFR 60,122(c)(2), 60.122(c)(3), 60,122(c)(5), 60.122(c)(6),
60.122(c)(7),60.122(c)(9),60.122(c)(20),60.122(c)(22), and 60.122(c)(23) discuss groundwater
conditions that would be considered potentially adverse. Only 10 CFR 60.122(c)(20), which
states that " Rock or groundwater conditions that would require complex engineering measures
in the design and construction of the underground facility or in the scaling of boreholes and
shafts," appears potentially applicable to preclosure. 10 CFR 72.98(c)(3) states that
" Consideration of present and projected future uses of land and water within the region . . ."
must be investigated, but does not limit siting based on groundwater criteria. 10 CFR 960.5-2-
10(d) states that a disqualifying condition is ". . . based on expected ground-v*ater conditions,
it is likely that engineering measures that are beyond reasonably available technology will be
required for exploratory-shaft construction or for repository construction, operation, or closure."

(() Surface Water Conditions

As defined in 10 CFR 960.5-2-8(a) the site shall be located
such that, considering the surface characteristics and conditions of the site and surrounding area,
including surface-water systems and the terrain, the requirements specified in 10 CFR
960.51(a)(3) can be met during repository siting, construction, operation, and closure."
According to 10 CFR 960.3-1-5, if a qualifying condition cannot be met, a site is disqualified.-

10 CFR 60.122(c)(1) states that an adverse condition is,
" Potential for flooding of the underground facility whether resulting from the occupancy and
modification of floodplains or from the failure of existing or planned man-made surface water
impoundments." This statement could apply to preclosure as well as postclosure time periods,

10 CFR 72.90(d) states, " Proposed sites with design basis
external events for which adequate protection cannot be provided through ISFSI or MRS design
shall be deemed unsuitable for the location of the ISFSI or MRS." 10 CFR 72.90(f) states, "The

;

facility must be sited so as to avoid to the extent possible the long-term and short-term adverse
impacts asociated with the occupancy and modification of floodplains."
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4.13 RECEllrr AND SIIIPMENT

This ROC Topic has the following subtopics:

(1) Siting Considerations
(2) Treatment of Secondary Waste for Offsite Shipment
(3) Preparation for Waste Transport or Receipt
(4) _ Common Activities Related to Receipt and Shipment

4.13.1 Conclusions Regarding the Sufficiency and Adequacy of the Regulations -

(1) Siting Considerations

No operational criteria are recommended because the scope of the ROC study
is limited to_ criteria needed for the operational aspects _of the GROA. , The concept concerning
the impact on the public and the environment before the HLW reaches the GROA is related to-
an analysis of the environmental impact of the repository (outside the GROA), and to overall
programmatic considerations for HLW storage, processing, and transportation.

(2) Treatment of Waste for Offsite Ehlpment

The text contained in 10 CFR 60,132(d)is clearly applicable to the treatment
of radioactive waste generated at the GROA (secondary radioactive waste). This is sufficient
and adequate to address safe treatment of any secoadary radioactive waste generated at the site,
and its final disposition, because it is broadly written.

-(3) Preparation for Waste Transport or Receipt

10 CFR Parts 60 and 71 contain sufficient and adequate criteria which address -
preparation of HLW for receipt or transport. 10 CFR Part 60 addresses operations that would
be involved in HLW shipping, if necessary, as part of retrieval operations.

(4) Common Activities Related to Receipt and Shipment

Inspections are covered by the section 4.18 ROC Topic _ Inventory control
is covered by the section 4.3 ROC Topic Use of personnel for receipt and shipment is covered
by the section 4.26 ROC Topic.

4.13.2 Concepts, Operational Criteria, and Rationale

- This subsection presents the concepts, operational criteria, and rationale that were
developed to substantiate the conclusions presented above.

-.
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(1) Siting Considerations

Concept. Criteria are needed to address the impact on the public and the
environment of transporting viaste to and from the repository.

Operational Criteria. None.

Rationale for the Operational Criteria. No operational criteria are
recommended because the scope of the ROC study is limited to criteria needed for the
operational aspects of the GROA, The concept concerning the impact on the public and the
environment before the HLW reaches the GROA is related to an analysis of the environmental
impact of the repository (outside the GROA) and to overall programmatic considerations for
HLW storage, processing, and transportation.

(2) Treatment of Secondary Waste for Offsite Shipment

Concept. Criteria are required for treatment of onsite generated waste.

Operational Criteria. Operational criteria to address this concept are
presented in 10 CFR 60,132(d).

Rationale for the Operational Criteria. 10 CFR 60.132(d) applies to
radioactive waste generated onsite and requires that the radioactive waste be processed for
disposal at the GROA or for safe transport to a disposal site elsewhere.

(3) Preparation for Waste Transport or Receipt

Concept. Criteria are needed to assure safe offsite shipment of waste.

Operational Criteria. Operational criteria required to address this concept
are presented in 10 CFR 60.21(c)(12), 60.31(a), 60.31(c), 60,132(a), and 60,132(d) and in

'

10 CFR Part 71.

Rationalefor the Operational Criteria. The criteria cited above fully address
this concept because they are broadly written and apply to waste handling. Retrieval could also
involve removal of the waste from the site. There are several regulations in 10 CFR Part 71
and referenced Department _of Transporation (DOT) regulations dealing with receipt and
shipment of radioactive material that must be followed to ensure safety.

(4) Common Activities Related to Receipt and Shipment

Inspections are covered in the section 4.18 ROC Topic. Inventory control
is covered in the section 4.3 ROC Topic. Use of personnel for receipt and shipment is covered
in the section 4.26 ROC Topic.
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4.13.3 Elemems Considered for Regulation

4.13.3.1 Structurcs, Systems, Components, Equipment, Opemtions, Pmcedures,
Personnel Requirements, Environmental Considemtions, Etc.

(1) Siting Considerations

In considering a facility's receipt and offsite transportation of
radioactive wastes, siting considerations would include:

* Identification of those radiological health concerns of the facility
associated with normal transport and accidents associated with
the receipt and offsite shipping of waste, e.g.,

Population density along available routes-

- Local police, fire, and emergency response facilities
* Identification and investigation of those vulnerable

characteristics of the proposed site, including routes to be used
for shipping, e.g.,
- Route conditions
- Route alternatives
- Expected rate of movement vs. locale
- Environmental influences, i.e., weather impact on accidents

and releases

!
(2) Treatment of Secondary Waste for Offsite Shipment

Elements required for the preparation of waste for transport include:

* Secondary waste consisting of wastes generated onsite, e.g.,
contaminated gloves, apparel, scrap from rod consolidation, air
filters, etc.

* Facilities and equipment for the packaging and shipping of
contaminated materials, e.g., packing materials, casks, barrels,
containers, tape, radiation detection equipment, ventilation, hot
cells, etc.

* Facilities and equipment to treat or modify waste into a form
suitable for transport, e.g., solidifiers, compactors, liquid
removal systems, and separation of hazardous and radioactive
waste if necessary

(3) Preparation for Waste Transport or Receipt

Elements required for the preparation of waste for offsite shipment
or receipt include:
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( Facilities, e.g., holding yards, demurrage areas, and docks for*

loading / unloading shipping casks
Equipment used for loading / unloading shipping casks or*

vehicies for offsite shipment or receipt, e.g.,
Adequate shipping casks to contain the radioactive wastes-

during transport (repair facilities or replacement casks)
Adequate transport vehicles (railcars, trucks, etc.) to move-

the radioactive wastes to an alternate storage site
- Handling devices, e.g., overhead cranes, mechanical

manipulators, graoplers, modified forklifts, etc.
* Personnel and procedures for preparation for offsite shipment or

receipt of waste
* Adequate interfaces of offsite shipping system end the GROA

Elements required for the handling of waste include:

Radiation control facilities, e.g., air handling systems, hot cells,*

exhaust systems, and monitoring systems
* Handling devices, e.g., overhead cranes, mechanical

manipulators, grapplers, modified forklifts, etc.
Support equipment, e.g., survey, decontamination effluente

collection, effluent monitoring, etc.
Personnel and procedures*

(4) Common Activities Related to Receipt and Shipment

Elements for inspection are ; overed in the section 4.18 ROC Topic.
Elemcnts for inventory control are covered in the section 4.3 ROC Topic. Elements for use of
personnel for receipt and shipment are covered in the section 4.26 ROC Topic.

4.13.3.2 Comments on and Discussion of the Elements Considered for
Regulation

(1) Siting Considerations

Siting and site investigation are discussed in detail in the sections
4.12 and 5.1 ROC Topics; however, one aspect of site investigation for a facility to be addressed
by this ROC Topic was analyzed herein. In addition to the site where construction would be
undertaken, considerations are needed for facilities where radioactive waste would be transported
so that the radiological risk outside the GROA can be assessed for each facility. However, the
scope of 10 CFR Part 60 contains only criteria for the GROA.
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! (2) Treatment of Secondary Waste for Offsite Shipment
!

! Analysis of this subtopic has indicated that the regulatory text in 10

| CFR Part 60 regarding treatment of secondary waste is sufficient if the NRC's intent is to
! require treatment of wastes generated onsite only.
.

| (3) Preparation for Weste Transport or Receipt
\
! Analysis of this subtopic has indicated that 10 CFR Part 60 contains

! few specific criteria with respect to facilities, equipment, and operations required for (1) receipt
i of waste and (2) preparation of the shipping cask and transporter for shipment offsite, including

repair and replacement of shipping casks, and vehicle preparation. Analysis of this subtopic has-

i further indicated that 10 CFR Part 60 conta:ns few specific criteria with respect to facilities,
j equipment, and operations involving the insertion or removal of waste into/from shipping casks

and the loading or unloading of casks onto/from vehicles.- All of these considerations are-i

| addressed by safe hancling of the waste at the GROA.
| .

.

|- (4) Common Activities Related to Receipt and Shipment
i

Elements for inspection are covered in the section 4.18 ROC Topic.
; ,

j Elements for inventory control are covered in the section 4.3 ROC Topic. Elements for use of
personnel for receipt and shipment are covered in the section 4.26 ROC Topic..

:

! 4.13.4 Safety Functions and Regulatory Citations
i

4.13.4.1 Associated Sqfety Functions

(1) Siting Considerations

i No safety functions associated with siting considerations were
identified from the " Repository Functional Analysis" (Ref.1).

.

(2) Treatment of Secondary Waste for Off-site Shipment

The following safety functions were identified from the " Repository
Functional Analysis" (Ref.1).;

; . .

j * Contaminated material processing and. package facility (if

f required) - 6.41.9.1.6
* Contaminated material processing and packaging equip _ ment (if

required) - 6.41.9.2.8

.
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(3) Preparation for Waste Transport or Receipt

The following safety functions were identified from the " Repository
Functional Analysis" (Ref.1).

Prepare waste disposal package for off-site shipment (if*

required) - 5.8.15
* Limit personnel radiation exposure during normal waste

preparation operations - 5.16.1
Limit radiation level of waste contained in waste preparation*

; aperations - 5.16.2
Repository holding facility and yard for off-loaded*

;
railcars/ trucks during disposal package component receiving -

5.35.2.1.5 (see also 6.41.2.1.4).

Equipment for receiving waste disposal package components*
!

during waste preparation receiving operations - 5.35.2.2*

Equipment for off-loading waste disposal package compor.ents**

j from transportation vehicle - 5.35.2.2.2-
Equipment for waste packaging - 5.35.5.2: *

Equipment for the movement of waste, waste disposal package1 *

components, and assembled waste disposal packages in the<

waste packaging process - 5.35.5.2.4
3

Equipment for waste repackaging (if required) - 5.35.5.2.8 j' *
'

Offload transportation package from transportation vehicle*

upon receipt (if required) - 6.2.2.

Remove waste from transportation package in receiving - 6.2.4*
,

Inspect and test waste received for disposal to verify condition'

*

and content - 6.2.5;

Prepare waste for off-site shipment during repository waste*
,

i handling operations (as required) - 6.10
Repair / replace shipping cask (as necessary) for off-site shipment: *

- 6.10.2
Prepare shipping cask for shipment - 6.10.3*'

Assemble transportation package (shipping cask with waste) in*

i preparation for off-site shipment - 6.10.7
Load transponation package onto transportation vehicle for off-*

site shipment (if required) - 6.10.8
Repository facilities for complete external inspection / survey of!

*

off-tite transportation vehicle (e.g., railcar and truck) -
6.41.2.1.1
Repository demurrage area for railcars/ trucks carrying waste -*

6.41.2.1.2
Repository facility for off-loading transportation package / waste: *

from transportation vehicle - 6.41.2.1.3
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Radiation-controlled repository facility for removing waste from
transportation package - 6.41.2.1.5
Radiation-controlled repository facility for waste inspection and*

test in receiving operations - 6.41.2.1.6
Repository "acility for loading waste for intra-facility transfer*

'
from receiving - 6.41.2.1.7
Ventilation and air conditioning for repository waste receiving*

facilities - 6.41.2.1.8
Facility for maintenance of repository waste receiving facility*

and equipment - 6.41.2.1.9,

Equipment for repository waste receiving operations - 6.41.2.2*

* Repository equipment for off loading transportation
package / waste from off-site transportation vehicle - 6.41.2.2.2

* Repository equipment for removing waste from transportation,

package in receiving operations - 6.41.2.2.3
* Repository equipment for waste inspection and test during

receiving - 6.41.2.2.4
* Radiation-controlled facility for assembling transportation

package - 6.41.8.1.6
* Monitoring equipment for waste in preparation for off site

shipment - 6.41.8.2.6
* Equipment for assembling transportation package - 6.41.8.2.7
* Trained and certified personnel for off-site shipment operations

- 6.41.8.4
* Trained and certified personnel for preparation of shipping cask

for waste off-site shipment operations - 6.41.8.4.1
* Trained and certified personnel for waste handling (e.g.,

load /off-load) in off-site shipment operations - 6.41.8.4.2
* Trained and certified personnel for inspecting and testing waste

disposal package in preparation for off-site shipment -
6.41.8.4.3

* Trained and certified personnel for refurbishment of waste
disposal package in preparation for off-site shipment -

6.41.8.4.4
* Trained and certified personnel for off-site shipment

unsafe / emergency conditions - 6.41.8.4.5
* Procedure (s) for waste off-site shipment operations - 6.41.8.5
* Procedure (s) for preparation of shipping cask for waste off-site

shipment - 6.41.8.5.1
* Procedure (s) for waste handling (e.g., load!off-load) in off-site

shipment operations - 6.41.8.5.2
* Procedure (s) for inspecting and testing waste disposal package

in preparation for off-site shipment - 6.41.8.5.3
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* Procedure (s) for refurbishment of waste disposal package in
preparation for off-site shipment - 6.41.8.5.4
Procedure (s) for waste off site shipment radiological*

unsafe / emergency conditions - 6.41.8.5.5
Procedure (s) to ensure fitness for duty of personnel certified for*

waste off-site shipment operations - 6.41.8.5.6

(4) Common Activities Related to Recclpt and Shipment

Inspection is covered by the section 4.18 ROC Topic. Inventory
control is covered by the section 4.3 ROC Topic. Use of personnel for receipt and shipment
is covered by the section 4.26 ROC Topic.

4.13.4.2 Referant Regulatory Citations

10 CFR 60.21(a), 60.21(c)(12), 60.31(a), 60.31(c), 60.131(b)(10),*

60,132(a), and 60.132(d)'

10 CFR 72.34,72.108, and 72.128(b)*

4.13.4.3 Comments on and Comparison and Contmst of Sqfety Functions and
Regulatory Citations

(1) Siting Ccnsiderations |

10 CFR 72.34 requires the submission of an environmental report.
This is similar to 10 CFR 60.21(a), which requires an Environmental Impact Statement (EIS)
to be prepared in accordance with the NWPA (Ref.17).

10 CFR 72.108 contains a requirement to evaluate the proposed
ISFSI or MRS with respect to potentialimpact on the environment of the transportation of spent
fuel or high-level waste within the region, and no similar requirement is in 10 CFR Part 60.
The environmental rnort required by 10 CFR 72.34 and 60.21(a) may contain information
regarding the transportation of radioactive waste. The siting criteria contained in 10 CFR.
72.108 require the specific consideration of facility impact with respect to the transportation of
radioactive waste on the region. Also,10 CFR Part 60 contains no siting criteria for preclosure
activities, as per the NRC's Federal Register Statement (Ref.18). Siting considerations are
analyzed in the sections 4.12 and 5.1 ROC Topics, but site considerations related to
transportation are addressed in this ROC Topic.

The environmental report required by 10 CFR 72.34 would contain
information regarding transportation of radioactive waste and its impact on the environment.
It appears that 10 CFR 72.108 may be a redundant requirement. It may be that the intent of 10
CFR 72.108 is not specifically covered by 10 CFR 72.34 because 10 CFR 72.108 addresses
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specifically the radiological health and safety impact on the public in regard to thefacility and
not just transportation of waste in general.

(2) Treatment of Secondary Waste for Offsite Shipment

The safety functions are generally covered by 10 CFR 60.132(d).
Review of pertinent regulatory citations revealed that 10 CFR 60.21(c)(12) requires plans for
alternate storage of wastes should tie repository prove to be unsuitable. 10 CFR 60.132(d)
requires that radioactive waste treatment facilities be designed to process any radioactive wastes
generated at the GROA into a torm suitable for disposal at the GROA, or permit safe
transportation and conversion to a form suitable for disposal at an alternative site in accordance
with any applicable regulations. 10 CFR 72.128(b) and 60,132(d) both require radioactive waste
treatment facilities. Provisions must be made for the treating or packaging of site-generated low-
level wastes in a form suitable for storage or disposal onsite or transfer to a disposal site.

(3) Preparation for Waste Transport or Receipt

The associated safety functions for receipt or shipment .u addressed
in 10 CFR 60.132(a) by generally requiring safe handling of waste. Review of pertinent
regulatory citations revealed that 10 CFR Part 60 contains no specific criteria regarding offsite
shipment of HLW, while requirements for offsite shipment of secondary storage are addressed.
10 CFR 60.21(c)(12) requires plans for alternate storage of wastes should the repository prove
to be unsuitable, but does not specifically address offsite shipment. Also,10 CFR 60.132(a)
requires that surface facilities allow safe handling and storage, but does not specifically address
offsite shipment of HLW. 10 CFR Part 60 does require (1) plans for siternate storage, and (2)
safe handling of waste, which is related to loading or unloading waste for offsite shipment or
receipt. Criteria that address loading or unloading are also found in 10 CFR 60.131(b)(10),
which addresses shaft conveyances.

(4) Common Activities Related to Receipt and Shipment

Inspections are covered in the section 4.18 ROC Topic. Inventory
control is covered in the section 4.3 ROC Topic. Use of personnel for receipt and shipment is

-covered in the section 4.26 ROC Topic.

4.14 PRECLOSURE INTERFACES

This ROC Topic has the f ' lowing subtopics:

(1) Integration of Design. Conmetion, and Operation-
(2) Human Factors
(3) Control Room Facilities
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(4) External Interfaces
(5) Internal Interfaces

4.14.1 Conclusions Regarding the Sufficiency and Adequacy of the Regulations

(1) Integration of Design, Construction, and Operation

The current regulations sufficiently and adequately address integration of
design, construction, and operation in 10 CFR 60.21(c)(2),60.31(a)(1), and 60.31(a)(6) and in
10 CFR Part 50, Appendix B-III.

(2) Iluman Factors

The requirements for human factors engineering and reliability analysis are
sufficiently and adequately addressed in 10 CFR 60.21(c)(2)(iv), 60.21(c)(3), 60.21(c)(6),
60.21(c)(14), and 60,131(b)(8) and in 10 CFR Part 50, Appendix B III.

(3) Control-Rooni Facilities

Design criteria for a control room or control area are sufficiently and
adequately addressed in 10 CFR 60.131(b)(8).

(4) External Interfaces

The criteria relevant to external interfaces are sufficiently and adequately
addressed in 10 CFR Part 60 and its referenced regulations.

(5) Internal Interfaces
il

10 CFR Part 60 has sufficient and adequate criteria for design of structures,
systems, and components important to or associated with safety to ensure that interfaces are
considered, by referencing 10 CFR Part 50, Appendix B.

4.14.2 Concepts, Operational Criteria, and Rationale

This subsection presents the concepts, operational criteria, and rationale that were
developed to substantiate the conclusions presented .above.

(1) Integration of Design, Construction, and Operation.

Concept. Criteria are needed that integrate the design, construction, and
operation of a repository.

1
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Opemtlanal Criteria. The operational criteria needed to address this concept
are presented in 10 CFR 60.21(c)(2), 60.31(a)(1), and 60.31(a)(6) and in 10 CFR Part 50,
Appendix B-III, which is referenced by 10 CFR 60.152.

Rationaleforthe Opemtional Criteria. The above cited criteria fully address
this concept because they require the integratioa of design, construction, and operation relevant
to safety. Also, it is understood that the design process must consider construct:on and
operational processes, to ensure functionality.

(2) lluman Factors

i Concept. Criteria are needed to require a program to begin during design and

i follow into operations until permanent closure, for huraan factors engineering and reliability
analysis.-

!

j Operutional Criteria. The operational criteria to address this concept are

| presented in 10 CFR 60.21(c)(2)(iv),60.21(c)(3),60.21(c)(6),60.21(c)(14), and 60,131(b)(8)
and in 10 CFR Part 50, Appendix B-III.

i
j Ra:ionalefor the Operational Criteria. The above cited criteria are judged
; to adequately address the concept because human factors engineering is generally understood to
i be a method required to assure full compliance with the regulatory requirements in 10 CFR

60,131(b)(8). The criteria to perform a reliability analysis of the design are contained in 10.

CFR 60.21(c)(2)(iv),60.21(c)(3),60.21(c)(6),60.21(c)(14) and 10 CFR Part 50, Appendix B-
III.i

|
'

Examples of where the application of buman factors engiheering is suggested

! for critecia similar to 10 CFR 60.131(b)(8) are in Standara Review Plan (SRP) 18.1 and 18.2
of NUREG-0800 (Ref.19). SRP 18.2 on page 18.2-A5 states, "The control room

! instrumentatiori required (see General Design Criteria 13 and 19 of Appendix A-II to 10 CFR
i 50) provides the operators with the information necessary for. safe reactor operation under
! normal, transient, and accident conditions. . . . The SPDS (safety parameter display system)

| shall be designed to incorporate accepted human factors principles so that the displayed
j information can be readily perceived and comprehended by SPDS users." Also, NUREG-0800 -
j (Ref.19) in SRP 18.1 on page 18.1-2 states, "A human factors engineering evaluation of
i designs, at operating reactors, of the remote shutdown capability provided to meet 10 CFR Part
! 50, Appendix A-II, Criterion 19 and 10 CFR Part 50, Appendix R is not specifically required.
| However, the staff recommends that the scope of the DCRDR (detailed control room design
: review) include a human factors engineering evaluation of the remote shutdown capability."

Criteria 13 and 19, Appendix A-II,10 CFR Part 50, have similar texts and concepts as

| compared to 10 CFR 60,131(b)(8), even though it is more generally written.
i

Note: Human factors are explicitly addressed in 10 CFR 50.34(f)(2)(ii) and,

| 50.34(f)(2)(iii).
?
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1

(3) Control Room Facilities

Concept. Criteria are needed so that a control room or area, as appropriate,
will be designed to permit occupancy and actions to be taken to control and monitor safety
during a radiation accident and to provide safe operation.

Operational Criteria. The operational criteria needed to address this concept
are presental in 10 CFR 60.131(b)(8).

Rationaleforthe Operutional Criteria. The criteria in 10 CFR 60.131(b)(8)
fully address the concept because they are generally written to address cor. trol and monitoring
of the structures, systems, and components important to safety, and address normal operations
and accident conditions.

Note: Specific criteria for a central control room are in 10 CFR 50.34(f)(2),
50.54(m)(2), and 72.122(j).

i

| (4) External Interfaces
1

| Concept. The GROA should be designed to ensure safety where external

| interfaces are required. These external interfaces include utilities, communications, offsite
; emergency services, transportation, the public, and NRC.

; Operational Criteria. Operational criteria to address this concept are
] presented in 10 CFR 60.131(b)(5)(iii),60.131(b)(4)(ii),10 CFR 20.2201,20.2202,20.2203,
| 20.2204, and 20.2206, and 10 CFR Part 21. These mgulations also address communications with

! NRC. External communications with other-owside agencies would only be required for
emergencies, and this is addressed in 10 CFR 60.131(b)(5)(iii).'

Rationaleforthe Operational Criteria. The abcve cited criteria fully address
this concept because they are broadly written to address the numerous externalinterfaces which
must be included in the GROA design.>

(5) Internal Interfaces

Concept. Criteria are needed for addressing internal interfaces to ensure safe -'

operation of structures, systems, and components important to safety.

Opemtional Criteria. The operational criteria to address this concept are
presented in 10 CFR 60.21(c)(2) and 60.21(c)(5). The internal interface of utilities is addressed
by 10 CFR 60.131(b)(5). 10 CFR 60.132(a) addresses ~ the interface of the wastes and the
surface facility, and 10 CFR 60.133(e) addresses the interface of the underground openings and
operation therein. Consideration of overall interfacing of the features of the GROA that are
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important to safety is given in 10 CFR Part 50, Appendix B-lll, which is referenced by 10 CFR
(0.152.

Rationalefor the Opemtional Criteria. The above cited criteria fully address
the concept because they consider interfaces of equipment important to safety in order to ensure
that overall waste handling and storage are conducted safely.

4.14.3 Elements Considered for Regulation

4.14.3.1 Structures, Systems, Components, Equipment, Operations, Procedures,
Personnel Requirements, Environmental Considemtions, Etc.

(1) Integration of Design, Construction, and Operation

Elements associated with integration of design, construction, and
operation are as follows:

* Development of the access (e.g., ramps, shafts, and drifts for
the GROA)

* Development of exploratory shaft facilities
* Selection of designs, materials, parts, and equipment

Assessment of the compliance to regulatory requirements of the*

final design
Establishment of quality standards for all design documents*

Establishment of procedures for the review, approval, release,*

distribution and revision of design documents
Establishment of change control procedures*

Start-up testing*

Construction inspections to assure meeting of design*

specifications
Worker training and supervision*

Plant mock-ups for training*

Systems engineering*

Human factors engineering*

Configurati n management*

Reliability analysis*

Scenario development and fault-tree analysis*

Application of operational experience*

Equipment and system maintainability*

Preventive and predictive maintenance*
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(2) Iluman factors

Elements associated with human factors (the man / machineinterfaces) are as follows:

* Human error analysis and preventions
Instrumentation control and display

*

; * Performance shaping factors

Alarming and announcing systems recognition
*

Operational monitoring, control, and communication interfaces
*

Hazard and safety protection implementation*

Environmental factors in operating areas*

Efficient movement of people and equipment
*

Maintenance accessibility*

Presentation of technical information on safety and control
*

systems

Use of tools, parts, and test equipment
*

* Pctsonnel training and retraining
* Emergency response procedures

Facility and equipment design
a

* Quantitative measurement of human performance
,

(3) Control Room Facilities

Elements of control room facilities are as follows:

* Control room facilities with built-in multiple fission product
barriers

* Control room operation for control and monitoring under
| normal, off-normal, and radiation accident conditions and events
| * Continuous monitoring capabilitics

* Utilities, facilities, essential services, and operations important
to or associated with safety

(4) External Interfaces

Elements of external interfaces are as follows:

* Solidified waste / repository
* Waste package supplier / repository.
* Nuclear power plant utilities / repository
* MRS or ISFSI/ repository

Waste transport operator / repository
*

Repository / low-level waste repository
*

110

. .. .

. ..

.. ..
. ..

.. .. .

_ _ _ .



/'/7//f'7///

*

Repoi*

Repoito ry/of
s to*

O s
ffsi

*

te ry/of fsiOf te*
fsi ete m fsi eO e te mffsi

*

fsitetefirutili rge
e

tie /ocy sutili rgeOf n n*
s tie

rvic /o cyfa ili
O e s

ffsi m fi
e

gh n ite cste
edic l

e
tings es tien ir nvir

* v e
utilia sO

niste
o

C si nte/of ntal m
c v tie* n m e

on ar

r ic /o
s

efa ilitie
e seak fsi

* ess e ricte pr ntal vcC re pr ni* ak es

n ir ctio ote s/o stefir
otes

civinge
e eC u* ak nlo v

niste
s n ctio* In c m e-fighons tr

adingequim fa ili n fa ili ediclting
a qui

O pectio n fe es
r pm ntal tie cf*

fsi
e /c mte nCo o a tie as

s li quipmequipmpm
nte* s ca k ni ndpe ndVmm

pe ,oaic fa ili
o a

e /c
s

toingntisi dified
*

u ic
e r

rson nt nt
to 'fa

e c
w /w /c akAc s

(5) In
rs rtatio n tieak nlces s e nans a sn llste

ste/o. site
s

o ,'cilitie erte r a oa nd niste
r sn wal te ae nd co a

Su fa / Inte fa
c ipt to m ste

*

pa kageurs patibr* r and c xS ces ilice
u fa

s bsu shipm tyte
* r

Suf u sc*

W a /s befa ili rfa
nt sting X

r e
ce c c r* a

tie /we fa ili
equir yste u

Hot
'

s c e* re suW tie m
cllslayc iving/s
e e rfa a

s nts \e
steha

* a ce
Ca ste

equipm ndlinga
tr*

W sk o /r toan ut ra pr
spo /stoadiatioagefa ili

* eCa ste epa ntrt c m ndw r*

atio /sto agefa ilishiel
W sk r n tie ainteate consre n* ra

c iving/sh
trLa ste

s
nanceolie e

datioatm
r

tieding
*

Lo nd e age fa iliti
cmpla i e/use nt s n*

cl ce prde ca
Ma m / m ppingbpla

ocessesco* co ese /r ntaEnm ge n nta m
uithe GR rie ays min

*
n ete mO rge e

ni n nt tie
a A al atio

* O v

Ma ste, fircy of s n
age e w m nd ope* po eWn tr re

fic atiorge af*

edic l, ae/ utility
a r

W ste m ,m nsne cya ca nt*
r fo

O stein riage b
a respor se* n mW site r ic nsev oi nd ve

etw ntoinast tr nto*

sec esanShi ee spo ry/m
r

uityee* r

o itoingnfa iliga
W eld mpla rt n c nd se* a

Ca ste plugin
ecem qui rictie te vr

pr etrie stalle /requi nt systesting fo
* pmr e

W sk essnt e
a vste epar al e pm m rr s s

ntainatio /syste mov nt afetyco en
de m erertr co

ntaanspo min
rte atio111 r n

station

<

/[ j/ /



- __

Repository /offsite emergency facilities*

Repository /offsite utilities*

Offsite. emergency services /onsite seMecs*

Offsite utilities /onsite utilities*

Offsite fire-fighting services /onsite fire-fighting*

Offsite medical care facilities /onsite medical care facilities*

Offsite environmental protection facilities and personnel /onsite*

environmental protection facilities and personnel
,

Onsite/offsite environmental monitoring*'

i Cask receiving equipment / cask*

Cask unloading equipment / cask*

Cask transfer equipment / cask*

'
Inspection equipment / waste and waste package*

Offsite solidified waste /onsite compatibility testing*

Communications: *

Visitors' facilities and tours*

Access roads / receipt and shipment requirements*

(5) Internal Interfaces

* Surface / subsurface facilitie.
* Surface facilities / waste he idling and consolidation processes
* Surface / subsurface equi nent maintenance
* Waste receiving /storat., facilities
* Hot cells layout / radiation shielding
* Waste transport / storage facilities
* Cask preparation / storage facilities
* Waste water treatmen" decontamination
* Cask receiving / shipping bays
* Waste emplacement / retrieval operations
* Land use plan /the GROA,

* Local communities and traffic
* Management of emergency response
* Emergency power / utility services
* Onsite, fire, medical, and security services
* Management for monitoring and 'esting for safety
* Waste carriage between facilities
* Waste inventory / monitoring systems
* Onsit. transport equipment

Waste emplacement equipment*

Shield plug installer / remover*

Waste retrieval system*

Cask preparation / decontamination station*

Waste container transporter*

.
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* Cask receiving / surface facilities
* Unloading hot cell /cmpty container storage
* Cask preparation / transfer tunnel
* Surface t'orage vault /out transfer bay
* Unloading hot cellicask shipping bay --

.

* Maintenance cell for decontamination station
* Container welding station / unloading hot cell
* Glove box unit / equipment maintenance station
* Air exhaust systems / consolidation hot cell
* Fuel handling grapple / loading or unloading hot cell / waste

packages

* Bridge cranes / cask receiving and shipping bay
* Spent fuel condition / consolidation hot cell
* Weld inspection / packaging hot cell
* Inspection / waste preparation
* Control systems /any operations
* Low-level waste /onsite disposal
* Radiation control of the above

4.14.3.2 Cornments on and Discussion of the Elements Considered for
Regulation

(1) Integration of Design, Construction, and Operation

In order to ensure safety, the design, construction, and operation
must be integrated. It is possible to design a " perfect facility" and have poor construction result
in a radiation accident. Likewise, it is possible to design and construct a " perfect facility" and
have an operator cause a radiation accident. 10 CFR Part 60 explicitly addre ses integration of
design, construction, and operation of SSCIS by reference to 10 CFR Part 50, Appendix B.
Also, good engineering judgment assures integration of design, construction, and operation.
Application of good engineering judgment is a method used in design and not a parameter ;o be
governed by regulatory criteria.

(2) IIuman Factors

Consideration of human factors in the design, construction, and
operation of the GROA may not be explicitly covered as it is in 10 CFR 50.34(f)(2). Human
factors are important to the safe operation of a complex facility that handles a large volume of
hazardous materials. Application of human factors is akin to good engineering judgement for
integration of design and operations. Therefore, human factors would also be aa implied
integral part of facility design.
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(3) Control Room Facilities

10 CFR Part 60 has criteria for the design of control systems for
a 010A in 10 CFR 60.131(b)(8). These criteria for control and monitoring systems would
adoiess the elements associated with a control room.

(4) External Interfaces
'

10 CFR Part 60 has criteria addressing interfaces with offsite
utilities, external disposal and transport of site-generated low-level waste, and emergency -

facilities. The repository should to the extent practicFble be self-sufficient; but there are
external interfaces, such as HLW transportation, local population safety, and external
communication with local agencies. These are addressed by NRC regulations, the EIS, or DOT -

regulations. Q

(5) Internal Interfaces

Elements associated with the internal interfaces have been covered ,

in the current 10 CFR Part 60 in 60.21(c)(2),60.21(c)(15),60.131(b)(5),60.132(a),60,132(e),
and 60.152 (that references 10 CFR Part 50, Appendix B-III). There are sufficient specific
criteria in 10 CFR Part 60 and the . .ferenced 10 CFR Part 50, Appendix B, to require that the
design of the GROA consider the integration of the various facilities at the site to ensure safe
operations.

4.14.4 Safety Functions and Regulatory Citations v

4.14.4.1 Associated Sqfety Functions

(1) Integration of Design, Construction, and Operation

No safety functions that addressed integration of design,
construction, and operations of a repository were identified from the " Repository Functional
Analysis" (Ref.1).

(2) - IIuman Factors

No safety functions that specifically addressed human factors were
identified from the " Repository Functional Analysis" (Ref.1).

(3) Control Room Facilities

The following safety functions were identified from the " Repository
Functional Analysis" (Ref.1).
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* I revent unauthorized access to (and activities in) operations
areas - 2.8

* Account for access and egress of authorized visitors - 2.8.1
* Control temporary individual authorizations for access to

operauons areas and specific facilities - 2.8.2
* Dett:t and respond to intrusions and other . *horized

actis ities - 2.8.3
* Control configuration of operational security 6 .seguards

| facilities, equipment, software and procedures - 2,.s
'

* Manage the configuration of waste preparation facilities,
equipment, software and procedures - 5.13

* Perform configuration management for waste disposal
operations system elements 6.12

! * Surface general purpose (nnn waste handling) facilities and
equipment for repository optrations - 6.41.1.1

(4) hternal Interfaces
1
'

The following safety functions were identified from the " Repository
Functional Analysis" (Ref.1).

Prevent theft, sabotage, or terrorism in waste management*

facilities - 2.0
Prepare waste disposal package for off site shipment (if*

required) - 5.8.15
Implement worker evacuation plan as appropriate during waste|

*

l preparation operations 5.16.7.5 (sic 5.16.2.5)
implement worker /public evacuation plan as appropriate in*

; event of accidental release during waste preparation operations -
5.17.3.4

Prepare waste f,. off site shipment during repository waste*

handling operations (as required) - 6.10

(5) Internal Interfaces

; The following safety functicas were identified from the " Repository
| Functional Analysis" (Ref.1).
!

| * Dispatch waste from h storage - 5.4.63
* Dispatch waste disposta package components from lag storage -

5.5.6
'

* Implement worker evacuation plan as appropriate during waste
preparation operations - 5.16.7.5 (sic 5.16.2.5)

!
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Dispatch waste disposal package from repository lag storage -*

6.4.5
Coordinate transfer of individual waste disposal package -*

6.5.1.3 ;

Prepare waste for inter-facility transfer during waste removal*

operr.tions - 6.9.12
Remove underground facilities (plumbing, liVAC, etc.) and*

equipment (as appropriate) - 6.11.1.2 ,

Ensure operability of repository general purpose (non waste*

handling) facilities and equipment - 6.29
Ensure the stability of repository general purpose (non waste 1*

handling) surface facilities under local foundation conditions -
6.30
Ensure the ability of repository general purpose (non-waste*

handling) facilities and equipment to perform their intended
functions under naturally induced conditions and events (e.g.,
weather, seismic activity)- 6.31
Ensure the ability of repository general purpose (non-waste*

,

handling) surface facilities and equipment to perform their
i intended functions under cenditions and events induced by

| human activity 6.32
)
\ 4.14.4.2 Relevant Regulatory Citations

10 CFR 20.2201,20.2202,20.2203,20.2204, and 20.2206*

* 10 CFR 50.34(f)(2), 50.34(f)(3), 50.47(b)(2), 50.47(b)(3),
50.54(m)(2), and Part 50, Appendix A II, Criterion 13 and Criterion
19, Appendix B-III, and Appendix R

* 10 CFR 60.21(c)(2), 60.21(c)(3), 60.21(c)(5), 60.21(c)(6),
60.21(c)(14), 60.21(c)(15), 60.31(a)(1), 60.31(a)(6), 60.111(a),

i 60.131(b)(4)(ii), 60.131(b)(5), 60.131(b)(8), 60.132(a), 60.132(e),
1 60.133(e), and 60.152

10 CFR 72.120, 72122(d), 72.122(e), 72.122(g), 72.122(j),: *

12.122(k), and 72.146
40 CFR Part 191, Subpart A: *

4

4.14.4.3 Comments on and Comparison and Contrust of Sqfety Functions and
Regulatory Citations

(1) Integration of Design, Construction, and Operation'

10 CFR 72.120 requires application of all design criteria to design,:

construction, and operations (testing, maintenance, and performance) for SSCIS. The integration
of design, construction, and operation has also been explicitly specified in 10 CFR Part 60 by
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I

i reference to 10 CFR 50, Appendix lbill. 10 CFR 50.34(0(2)(ii) requires establishment of a
{ program, to begin during construction and follow into operation, for integrating and expanding
! current efforts to improve plant procedures. 10 CFR 60.21(c)(2) addresses integration of

construction and the design of GROA.

QA related to design control for construction and operation has been,

addressed in 10 CFR 50.34(0(3); 10 CFR Part 50, Appendix lbill; and 10 CFR 72.120(a) and
,

72.146. Design control for the structures, systems, and components important to safety, to
waste isolation, and to related activities is covered through the application of 10 CFR Part 50, '

Appendix B, as referenced in 10 CFR 60.152.
,

1

(2) Iluman Factors t

:
The consideration for human factors is not explicit in 10 CFR Parts

3

60 and 72.10 CFR Part 50 has addressed human factors as part of design, construction, and
operational requirements, as stipulated in 10 CFR 50.34(0(2)(ii) and 50.34(0(2)(1i1).

(3) Control Room Facilities

Design criteria for a control system (or control room) for the GROA
have been addressed in 10 CPR 60.131(b)(8). Requirements for a control room and for
protection of the control room staff against radiation releases have been stipulated in 10 CFR
50.34(f)(2)(lii, iv, xi, xii, xvii, xviii, xxii, and xxviii),50.54(m)(2)(iii), and Part 50, Appendix

'
A-II, Criterion 19. 10 CPR 72.122(j) has similar requirements for a control room, or control
area, if appropriate for the ISFSI or MRS design. For a passive storage facility where ambient
cooled monolithic storage containers are used, a control room or area would not seem
appropri".te.

(4) External Interfaces'

Several safety considerations for the interfaces between the GROA
and other offsite facilities are specified in 10 CFR Part 60. The protection measures and offsite
support in the event of an emergency, such as that stipulated in 10 CFR 50.47(b)(2) and (3),
have been covered by the combined application of 10 CFR 60.131(b)(4)(ii),60.131(b)(5)(ii), and
60,131(b)(5)(iii). The interface with HLW receipt may be considered covered through the'

application of 10 CFR 60.21(c)(5), the EIS, and the 10 CFR Part 71 regulations.

10 CFR Part 72 addresses (1) shared facilities [72.122(d)], (2)-

proximity to other sites [72.122(c)], (3) offsite emergency facilities and services [72.122(g)], and
(4) shared or offsite utilities [72.122(k)].10 CFR Part 60 has addressed similarly (3) and (4)
above in 60.131(b)(4)(ii) and 60,131(b)(5)(iii). Item (1) is not addressed by 10 CFR Part 60
because it is assumed under the current statutory environment that the repository will not rely
on or share offsite facilities, other than those mentioned above. 10 CFR Part 60 has addressed
the concern regarding the proximity to other sites and the cumulative effects of their combined
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opemtions to not constitute an unreasonable risk to the public.10 CFR 60,111(a) references
applicable EPA standards (40 CFR Part 191. Subpart A), which have a 0.025 rem limit for
public exposure. This limit is based on four nuclear facilities in the same proximity. By
referencing the EPA standards,10 CFR Part 60 addresses the same concerns expressed in 10
CFR 72.122(e).

(5) Internal Interfaces

Plans for using the GROA for activities other than HLW disposal ;
'

have been addressed in 10 CFR 60.21(c)(15)(vii). 10 CFR Part 60 is similar to 10 CFR
Parts 50 and 72 in regard to requiring the onsite facilities and operations interface to ensure safe
operations. These regulations directly address design interfaces of structures, systems, and
components important to safety, by reference to 10 CFR Part 50, Appendix B-III, secend
paragraph.

4.15 OPERATING PROCEDURES

There are no subtopics for this ROC Topic.

4.15.1 Conclusions Regarding the Sufficiency and Adequacy of the Regulations

10 CFR Part 60 contains criteria regarding procedures in 10 CFR 60.31(a)(6) and
more detailed criteria referenced by 60,152 in 10 CFR Part 50, Appendix B that are sufficient
and adequate. Also, any operational procedure is an implied part of the design of a facility, and
the existing design criteria are adequate for radiation safety.

4.15.2 Concepts, Operational Criteria, and Rationale

This subsection presents the concepts, operational criteria, and rationale that were
developed to substantiate the conclusions presented above.

Concept. Criteria applicable to operating procedures are necessary for radiological
control operations and for operations important to safety.

Operational Criteria. The operational criteria required to address this concept are
presented in 10 CFR 60.31(a)(6) and 10 CFR Part 50, Appendix B, which is referenced by 10
CFR f0.152.

Rationale for the Opciational Critcria. The criteria in 10 CFR 60.31(a)(6) and-

10 CFR Part 50, Appendix B, fully address the concept for preparation, review, maintenance,
and storage of operational procedures because 10 CFR 60.31(a)(6) is broadly written and the
more detailed criteria of 10 CFR Part 50, Appendix B, have been used successfully for several
years for facilities that have similar or more demanding procedure requirements as compared
to a potential repository.

|
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4.15.3 Elements Considered for Regulation

4.15.3.1 Sintctures, Systems, Components, Equipment, Opemtions, Pmcedures,
Personnel Requirements, Envimnmental Considemtions, Etc. '

The elements relevant to operating procedures cut across many activities
that are expected to be ongoing at the GROA. For clarity, they can be divided into two
categories: (1) procedures "important to safety" and (2) procedures necessary for radiological
control.

Procedures are written instructions pertaining to (1) operation of
equipment, (2) use of certain systems, (3) notification activities, and (4) any other operational
activities that are needed to assure a safe environment, such as the following:

* Radiation monitoring and survey activities
* Inspection activities
* Emergency response actions

- Notification of State and local organizations when alarms have
indicated that a radiation accident is underway ;

- Implementation of evacuation plans, etc. |

* Low level waste control
* Other radiological control activities
* Mining and industrial safety that may have secondary effects on

radiation control

4.15.3.2 Comments on and Discussion of the Elements Considered for
Regulation

General criteria are needed regarding operating procedures that are
necessary for radiological control as well as for SSCIS. This is required so that procedures are
prepared to assure radiation safety at all levels.

4.15.4 Safety Functions and Regulatory Citations

Procedures will be required for several diverse types of operations, but the criteria
for any procedures would generally contain the same elements.

4.15.4.1 Associated Sqfety Functions

The following safety functions were identified from the " Repository
Functional Analysis" (Ref.1).

* Procedure (s) to screen / qualify candidate security and safeguards
trainees - 2.20.5.1i
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Procedure (s) to train and certify security and safeguards personnel -*

2.20.5.2
Procedure (s' to monitor personnel reliability 2.20.5.3*
Procedure (s) to conduct periodic training exercises 2.20.5.4*

| Procedure (s) to periodically recertify security and safeguards' *

personnel - 2.20.5.5
Contingency procedure (s) for the event of loss or theft of special*

nuclear material 2.20.5.6
Procedure (s) for security and safeguards facility and equipment

|
*

maintenance 2.20.5.8
Procedure (s) for waste disposal package components handling in*

receiving operations - 5.35.2.5.1
Procedure (s) for waste disposal package components receiving

|
*

facility and equipment maintenance - 5.35.2.5.5'

Procedure (s) for waste lag storage operations - 5.35.3.5*
Procedure (s) for waste handling in lag storage - 5.35.3.5.1*

Procedure (s) for inspection of waste received for lag storage -*

5.35.3.5.2
Procedure (s) for waste lag siorage unsafe /cmcrgency conditions -*

5.35.3.5.3
Procedure (s) for waste lag storage facility and equipment*

!

i maintenance - 5.35.3.5.4
-%Nre(s) for waste packaging operations - 5.35.5.5'

bM 's) for waste handling in repository lag storage 6.41.3.5.1!
4

' d :cis) for inspection of waste disposal package received for*

wpository lag storage - 6.41.3.5.2
Procedure (s) for waste lag storage radiological onsafc/ emergency*

conditions during repository operatiors - 6.41.3.5.3
Procedure (s) for waste lag storage |acility and equipment*

maintenance during repository operations 6.41.3.5.4
Procedure (s) for waste transfer conveyance operations - 6.41.4.5.1*
Procedure (s) for waste transfer equipment maintenance - 6.41.4.5.3

,

*

Procedure (s) for waste transfer network maintenance - 6.41.4.5.4i *
Procedure (s) to ent re fitness for duty of personnel certined for|

*

i waste transfer operations - 6.41.4.5.5
Procedure (s) for waste emplacement - 6.41.5.5.1*

Procedure (s) for monitoring during repository operations - 6.41.6.5*

Procedure (s) for removal of waste from emplacement*

opening / location - 6.41.7.5.1
Procedure (s) for wasie removal radiological unsafe /cmergency*

conditions - 6.41.7.5.2
Procedure (s) for waste off-site shipment operations - 6.41.8.5*
Procedure (s) for backGli material processing (if required) -*

6.41.9.5.1

,
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* Procedure (s) for backfill emplacement - 6.41.9.5.2 |
* Procedure (s) for seat material processing (if required) - 6.41.9.5.3 i

* Procedure (s) for seal emplacement - 6.41.9.5.4
* Procedure (s) for decontamination - 6.41.9.5.6 |
* Procedure (s) for contaminated material processing and packaging !

during closing and decommissioning - 6.41.9.5.8 |

4.15.4.2 Relevant Regulatory Citations
!

10 CFR 50.2, and Part 50, Appendix B
'*

10 CFR 60.31(a)(6), 60.44(a)(1)(li), 60.44(b), 60.46(a)(5), and !*

60.152 [
10 CFR 61.12(k) |*

10 CFR 72.146, 72.150, 72.152, 72.158, 72.160, 72.162, 72.166, '*

and 72.170 |

!
4.15.4.3 Comments on and Comparison and Contrust of Sqfety Functions and i

Regulatory Citations i

The safety functions identified the need for procedures tha' cross a wide f
spectrum of activities including security and safeguards, normal operations, off normal [
conditions and events, emergencies (accidents), monitoring, emplacement activities, waste r

retrieval, and offsite shipment of waste. A review of the regulations revealed the following
pertinent regulatory citations regarding procedures: ;

r

10 CFR Part 50, Appendix B III, requires that measures shall be !*

established so that applicable regulatory requirements and the design !
basis, as defined in 10 CFR 50.2 and as specified in the license i
application, for those structures, systems, and components to which !
this appendix applies, are correctly translated into specifications, ;

drawings, procedures, and instructions. L

10 CFR 60.4/(a)(1)(ii) and 60.44(b) permit DOE to make changes [*

in the procedures as described in the application. |
10 CFR 60.46(a)(5) requires a license amendment for any substantial :

*

change to the design or operating procedures from that specified in r

the license. i

10 CFR 60.152 requires DOE to implement a QA program based on*

tne criteria of Appendix B of 10 CFR Part 50, as applicable, and j
appropriately supplemented by additional criteria as required. !

10 CFR 61.12(k) requires specific technical mformation regarding*

the radiativn safety program. The program description must include i

procedures, instrumentation, facilities and equipment, i

,
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10 CFR 72.146, regarding design control, has two criteria:*

The licensee shall establish measures to ensure that applicable
regulatory requirements and the design basis are correctly
translated into specifications, drawings, procedures, and
instructions.
The licensee shall establish written procedures among participating-

design organizations for the review, approval, release,
distribution, and revision of documents involving design
interfaces.

10 CFR 72.150 requires the licensee to prescribe activities affecting*

quality by documented instructions, procedures, or drawings of a
type appropriate to the circumstances and that these instructions, I

procedures, and drawings be followed. The instructions, procedures, j
and drawings must include appropriate quantitative or qualitative -

acceptance criteria for determining that important activities have been
satisfactorily accomplished.
10 CFR 72.152 requires the licensee to establish measures to control*

the i.suance of documents such as instructions, procedures, and j
drawings, including changes, which prescribe all activities affecting j
quality. These measures must assure that documents, including {
changes, are reviewed for adequacy, approved for release by
authorized personnel, distributed, and used at the location where the
prescribed activity is performed. These measures must ensure that
changes to documents are reviewed and approved, i

10 CFR 72.158 requires the licensee to establish measures to ensure*

that special processes, including welding, heat treating, and
'

nondestructive testing, are controlled and accomplished by qualified
personnel using qualified procedures in accordance with applicable
codes, standards, specifications, criteria, and other special
requirements.
10 CFR 72.160 requires the licensee to establish and execute a*

program for inspection of activities affecting quality by (or for) the
organization performing the activity to verify conformance with the
documented instructions, procedures, and drawings for accomplishing
the activity.
10 CFR 72.162 requires the licensee to establish a test program to*

ensure that all structures, systems, and components important to
safety will perform satisfactorily. The test procedures must include
provisions for assuring that all prerequisites for the given test are
met, that adequate test instrumentation is available and used, and that
the test is performed under suitable environmental conditions. The
licensee shall document and evaluate the test results to ensure that
test requirements have been satisfied.

121

!

__ _ ._ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ . . _ . _



* 10 CPR 72.166 requires the licensee to establish measures to control,
in accordance with work and inspection instructions, the handling,
storage, shipping, cleaning, and preservation of mate &ls and
equipment to prevent damage or deterioration. When necessary for
particular products, special protective environments, such as it.crt
gaseous atmosphere, specific moisture content, and temperature
levels must be specified and provided.
10 CFR 72.170 requires the licensee to establish measures to control*

materials, parts, or components that do not conform to the licensce's
requirements in order to prevent their inadvertent use or installation.
These measures must include, as appropriate, procedures for
identification, documentation, segregation, disposition, and
notification to affected organizations.

Design control as discussed in 10 CFR Part 50, Appendix B, includes
procedures and instructions as part of design for structures, systems, and components important
to safety.10 CFR Part 60 requires adherence to 10 CFR Part 50, Appendix B. Therefore,10
CFR Part 60 addresses all the same criteria in 10 CFR 72.146 through 72.170 regarding
procedures for SSCIS and related activities. 10 CFR Part 60, in 60.31(a)(6),60.44(a)(1)(ii),
60.44(b), and 60.46(a)(5), addresses procedures necessary for radiological protection- and
changes to those procedures.

4.16 FIRE AND EXPLOSION PROTECTION

This ROC Topic has the following subtopics:

(1) Effects of Fires and Explosions
(2) Effects of Suppression Systems

Within both subtopics, the use of " features important to isolation" refers to the effects that
heat and/or suppression agents can have on the waste package or the geologic setting in which
the waste package is emplaced. In a similar manner, the use of "other control features" refers
to the effects that fire and explosion may have on those features needed to protect the workers
and that may cause secondary effects.

4.16.1 Conclusions Regarding the Sufficiency and Adequacy of the Regulations

(1) Effects of Fires and Explosions

Fires and explosions have a high potential for producing damaging effects
during preclosure operations. Preclosure issues are adequately and sufficiently addressed by the
criteria of 10 CFR 60,131(b)(3).
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(2) Effects of Suppression Systems

The preclosure impact of nie suppression systems is sufficiently and
adequately addiessed in 10 CFR 60.131(b)(3)(iv).

Note: In regard to isolation, which is beyond the scope of the ROC analysis,
the postclosure impact regarding fire and explosic . suppression systems may need to be
enhanced. This is because the use of suppression systems and the resulting impact on the
engineered barriers or surrounding rock by some materials, including water that can alter
geochemistry or corrode waste packages, may not be addressed. If, for example, a waste
container were emplaced in an area that had been sprayed, the corrosion process might be
enhanced as compared to an area free of the effects of fire or explosion suppressant.

4.16.2 Concepts, Operational Criteria, and Rationale

This subsection presents the concepts, operational criteria, and rationale that were
dueloped to substantiate the conclusiens presented above.

(1) Effects of Fires and Exploslans

Concept. Criteria are needed so that: (1) the GROA is designed to minimize
the potential for fires and explosions; (2) the GROA is designed to include fire and explorion
detection, alarm, and suppression systems to operate under anticipated conditions and events;
and (3) SSCIS are designed to function during and after fires nd explosions.

Opemtional Cdteda. Operational criteria needed to address this concept are
presented in 10 CFR 60.131(b)(3) and 60,133(a)(2).

Rationale for the Opemtional Cdteda. 10 CFR 60.131(b)(3) and
60,133(a)(2) fully address this concept because the SSCIS are required to be designed to function
safely under events including credible fires and explosions. The entire GROA is also required
to be designed to be fire and explosion retardant, since presention is the best solution to fire and
explosion control.

(2) Effects of Suppression Systeuis

Concept. Criteria are needed to ensure that the GROA is designed so that
the operation or failure of the fire and explosion suppression systems will not have an adverse
effect on the features important to safety,

1 Opemtional Cdteria. Operational criteria needed to address this concept are
presented in 10 CFR 60,131(b)(3)(iv).
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Rationalefor the Opemtional Criten'a, 10 CFR 60,131(b)(3)(iv) addresses
this concept in relation to the effects of fire suppression systems on items important to safety
because the suppression systems (water, CO , or other material) may have an adverse effect if2

activated. For example, water may contribute to criticality, or CO, or nitrogen used for fire
or explosion suppression could asphyxiate control room operators.

Note: In regard to isolation, the suppression systems may alter gecchemistry
for an unsaturated zone, or another fire suppressant may accelerate corrosion of a wastc package
or alter geochemistry. In the context of postclosure performance, criteria may be needed to
ensure that the presence and possible use of suppression / control systems will not jeopardize the
geological setting, the waste package, or the EBS. This is discussed further in the section 6.7
ROC Topic.

4.16.3 Elements Considered for Regulation

4.16.3.1 Structures, Systems, Components, Equipment, Opemtions, Pweedures,
Personnel Requirements, Envimnmental Considemtloas, Etc.

(1) Effects of Fires and Explosions

Elements relevant to the effects of fires and explosions are as
follows:

* Worker safety
* Damage to SSCIS

* Damage to control features not important to safety
* Damage to electrical equipment
* Damage to geologic setting
* Damage to waste packages
* Damage to EBS
* Damage to surrounding rock

(2) Effects of Suppression Systems

Elements of the effects of suppression systems are as follows:

* Any components such as valves, conduits, storage vessels,
pumps, etc., associated with delivery of an extinguishing agent
to a fire

* Any sensors, monitors, controllers, and alarms used to trigger
fire / explosion suppression systems or to notify personnel of
hazardous conditions
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4

Any combination of personnel associated with suppressionj *

i systems, maintenance of those systems, or application of

| suppression media to Hres (e.g., nre crews must have precise
; knowledge of fire-fighting methods in relation to the various

i areas of the repository, and these individuals must be physically
and meats.lly able to perform their intended functions),

l Release of water leading to criticality*

Release of any suppression medium that can cause a failure of| *

i equipment important to safety
Release of suppression medium that is detrimental to worker) *

safety or other control features of the GROA that may lead to-

'

secondary effects'

Release of suppression medium that significantly degrades the*
;
~

postclosure performance of a repository
Failure of an intended release of suppression medium that*

,

]
adversely impacts the SSCIS, workers, other control features,

j and the postclosure isolation features
i

'
4.16.3.2 Comments on and Discussion of the Elements Considered for

: Regulation

I (1) Effects of Fires and Explosions
!

| In regard to the effects of fires and explosions on SSCIS,10 CFR
i 60,131(b)(3) addresses the elements-relevant to SSCIS. A fire or explosion significantly
| increases the potential for secondary effects as a consequence of the heat produced, the toxic gas

j generated, and the oxygen consumed. Any one or combination of these factors can adversely

.

affect the performance of other control features as well as jeopardize the safety of the workers.
; Secondary effects are discussed in the section 6.4 ROC Topic.
|

| (2) Effects of Suppression Systems
!

i
In the context of preclosure considerations,10 CFR Part 60 is

3

i adequate by virtue of the wording of 10 CFR 60.131(b)(3). The potential adverse effects of
fires and explosions on features important to isolation are discussed in the section 6.7 ROC;

Topic. Water may have two detrimental effects. First, it may promote the corrosion of waste
packages; and second, it may serve to degride the geologic media. Therefore, the use of water.

,

: in both the construction and operational phases of the repository should be analyzed for its
| potential effect. This, of course, may imj;act the ability to provide Gre protection at least insofar

as the choice of extinguishing agent. Water mn-offin extinguishing surface 6tes could threaten-

the geologic media via access openings or faults. Likewise, runoffin extinguishing underground,

! fires could threaten personnel as well as the integrity of the repository or waste packages.
:
i

!

125.

.

. _ . _- - - - - _



f

4.16.4 Safety Functions and Regulatory Citations

4.16.4.1 Associated Sqfety hnctions

(1) Effects of Fires anu ' .osions

The following safety functions were identified from the " Repository
Functional Analysis" (Ref.1).

Repository surface-subsurface water distribution facilities and*

equipment - 5.35.1.3.6
Aqueous and nonaqueous surface fire protection facilities and*

equipment for disposal operations - 6.41.1.1.1
Aqueous and nonaqueous underground fire protection facilities*

and equipment - 6.41.1.2.4
Repository surface subsurface water distribution facilities and*

equipment - 6.41.1.3.1.6

(2) Effects of Suppression Systems

No safety functions were identified from the " Repository Functional
Analysis" (Ref.1),

4.16.4.2 Referant Regulatory Citations

10 CFR Part 50, Appendix R*

10 CFR 60.131(b)(3),60,131(b)(4)(ii),60,133(a)(2),60,135(b), and*

60,135(c)(3)
* 30 CFD Part 57, Subpart C

4.16.4.3 Comments on and Comparison and Contrust of Sqfety hnctions cnd
Regulatory Citations

(1) Effects of Fires and Explosions

i
10 CFR Part 60 makes no attempt to separately address the surface

and underground facilities of the GROA in regard to fire / explosion prevention or control. The
only unique recognition given resides as the reference to MSHA regulations that are applied to
the underground facility 10 CFR 60,131(b)(3)(iii) requires that SSCIS remain functional during
and after credible fires or explosions in the GROA. The functionality of SSCIS is also
supplemented by 10 CFR 60.131(b)(3)(ii), which emphasizes the use of noncombustible and
heat resistant materials. When compared to 10 CFR Part 72,10 CFR Part 60 gives a similar
treatment of fires and explosions protection.
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Note: Criteria pertaining to the effects of fires or explosions on
features important to postclosure isolation in 10 CFR 60,135(b) and 60.135(c)(3), which require
that the waste package design consider any handling hazards, i.e., fire and explosion harards,
and that the design not contain combustibles.

Protection against the adverse effects of fires and explosions on
other control systems is addressed by 10 CFR 60.131(b)(3)(ii), 60.131(b)(3)(iii),
60.131(b)(4)(ii), and 60.133(a)(2).10 CFR 60.131(b)(3)(ii) specifies the use of noncombustible
and heat-resistant materials to the extent practicable. 10 CFR 60.131(b)(3)(iii) requires the
GROA to be designed for fire and explosion detection systems and alarms. In addition to the
text within 10 CFR 60.131(b)(3), the htSIIA regulatiom invoked by reference include criteria
for fire and explosion protection. The relevant sectie of 30 CFR Part 57, Subpart C, are
directed toward equipment and procedures that typically are not classified as SSCIS it should
be noted that the htSliA regulations apply to both surface and underground features of a mine.

10 CFR Part 50, Appendix R, provides a comprehensive format for
fire protection which is much more detailed than that contained within 10 CFR Part 60. While
comprehensive,10 CFR Part 50 is not " application" or " design" specific. Instead, it is generally
applicable to any facility wherein fire suppression and control are required to ensure radiation
safety. 'lnis level of detail may be more appropriate for regulatory criteria guidance for a
GROA.

(2) Effects of Suppression Systems

The effects of suppression systems failure or acti' Ation on SSCIS
are addressed in 10 CFR 60.131(b)(3)(iv). As written,10 CFR 60.131(b)(3)(iv) requires that
the GROA be designed to protect SSCIS against the adverse effects of either the operation or
failure of the fire suppression systems. The effects of fire suppression systems on other control
features, not important to safety, are not explicit, but would be inherent in the design of SSCIS.
The functionality of these other control features may have secondary effects from inadvertent
operation or failure of the fire suppression systems. Secondary effects are discussed in the
section 6.4 ROC Topic. In regard to impacts on isolation, which are discussed in the sectione

6.7 ROC Topic,10 CFR Part 60 contains specific criteria that address the potential adverse
effects on isolation.

4.17 UTILITIES, COMMUNICATIONS, EMERGENCY LIGIITING, AND
INSTRUMFNTATION

This ROC Topic has the following subtopics:

(1) _ Utility Service Testing
(2) Utility Services
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!

,

4.17.1 Conclusions Regarding the Sufficiency and Adequacy of the Regulations |
i

(1) Utility Service Testing f

10 CFR 60,131(b)(5)(ii) and 60.131(b)(8) are adequr.te and sufficient to
ensure testing of those utilities important to safety. This is assumed to include utilities which
support instruments that monitor SSCIS and emergency lighting associated with the safe
operations of SSCIS.

,

c
'

(2) Utility Services

i
10 CFR 60,131(b)(5),60,131(b)(8), and 60.21(c)(1)(ii)(E)are adequate and !

sufficient regarding utility systems and instrumentation and control systems. [
!

4.17.2 Concepts, Operational Criteria, and Rationnte j

This subsection presents the concepts, operational criteria, and rationale that were |
developed to substantiate the conclusions presented above, j

(1) Utility Service Testing ;

t

Ccncept. Criteria are needed for utility services, including redundant and !
back up systems important to safety, to have appropriate testing of those components to ensure
safety.

!

Operational Criteria. The operational criteria required to address this concept
are presented in 10 CFR 60,131(b)(4)(ii) and 60,131(b)(6). :

!
Rationaltforthe Operational Criteria. The above cited criteria fully address

'

;

this concept because these criteria are broadly written to address testing of utilities and services [
to assure safe (and timely) response. All forms of testing are addressed, including on line !

operability testing of auxiliary and redundant systems important to safety, because the type or [
frequency of testing is unspecified. !

i
.

(2) Utility Services f
Concepts. Design criteria are needed for utility and communication systems

important to safety and for instnamentation and control systems to monitor behavior of systems ;

important to safety. Also, instrumentation and control systems important to safety need to be ;
listed. |

!
Operational Criteria. The operational criteria required to address this concept !

are presented in 10 CFR 60.131(b)(5),60.131(b)(8), and 60.21(c)(1)(ii)(E). [
i

i
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Rationaleforthe Opemtional Criteria. The above cited criteria fully address
the above concept because they broadly address utility systems / services and instrumentation and
control systems needed to assure radiological health and safety. Utility systems encompass
water, electric, gas, telephone, and emergency lighting systems. 10 CFR 60.131(b)(5)(ii)is
adequate and sufficient to ensure redundancy for those utilities important to safety. This may
be assumed to include instruments that monitor SSCIS and emergency lighting associated with
the safe operations of SSCIS.10 CFR 60.21(c)(1)(ii)(E) requires that structures, systems, and
components important to safety be identified (listed) in an analysis which must be included in
the Safety Analysis Report.

4.17.3 Elements Considered for Regulation

4.17.3.1 Structures, Systems, Components, Equipment,0perations, Procedures,
Personnel Requirements, Environmental Consideruttons, Etc.

(1) Utility Service Testing

The following are elements of utilities that may be important to
safety, and are therefore candidate utilities that may need testing:

* Electrical power supplies important to safety
* Power supply to control rooms or instrumentation important to

safety
* Power supply to forced cooling of high level waste (forced

cooling could be by ventilation ians or water pumps and
coolers)

* Electric power supply used to move waste between storage
location and transfer cask

* Electric power used to emplace waste in an exact location
* Water supplies important to safety
* Water used for forced cooling of high level waste
* Gas utilities used to operate SSCIS
* Phone and other communication systems

(2) Utility Services

Utilities are listed above. The following ne elements of
instrumentation and control systems related to such utility services which may be important to
safety, and therefore may need to be listed in the Safety. Analysis Report.

* Instrumentation and control systems for equipment important to-

safety
* Monitoring instrumentation used to_ provide data to control

system used to operate equipment important to safety
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* Control system used to operate equipment important to safety
* Control-room area and control panels

4.17.3.2 Comments on and Discussion of the Elements Considered for
Regulation

(1) Util:ty Senice Testing

Utility services important to safety are commonly designed with
features that require periodic on line testing to verify the functionality of each subsystem.
Periodic on-line testing of all utility systems important to safety may be required to ensure that
these systems will operate at full capacity individually and in concert with other utility services
under anticipated and off normal conditions and events. This testing mav be important for utility
systems and their redundant or backup components important to safety.

(2) Utility Services

It is important to provide utilities, instrumentation, and control
systems "important to safety" and list them so that a determination can be made as to the
completeness of the design analysis, and whether the design criteria have been met.

4.17.4 Safety Functions and Regulatory Citations

4.17.4.1 Associated Sqfety Functions

The following safety functions were identified from the " Repository
Functional Analysis" (Ref.1).

(1) Utility Service Testing

* Ensure the ability of waste preparation facilities and equipment
important to safety to perform their intended functions under
natumlly induced conditions and events (e.g., weather, seismic)
- 5.32
Utilities for waste preparation operations - 5.35,1.3*

Interface with utilities from off site sourcea - 5.35.1.3.1*

On-site utility distribution facilities and equipment for waste*

preparation operations - 5.35.1.3.2
Standby electrical power sources and power distribution*

facilities and equipment for waste preparation operations
important to safety - 5.05.1.3.3
Uninterruptable power source (s) (e.g., for repository*

instrumentation, alarms, communications, and lighting important
to safety) - 5.35.1.3.4
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Interface with communications from/to off site sources for waste*

preparation operations - 5.35.1.4.1
* On site repository utility and communications distribution

facilities and equipment - 6.41.1.3.1
* Interfaces with utilities from off site sources - 6.41.1.3.1.1
* Repository on-site normal electrical power distribution faciliths

and equipment - 6.41.1.3.1.2
* Standby electric power sources and power distribution facilitics

and equipment for repository operations important to safety -
6.41.1.3.1.3

* Uninterruptable power source (s) (e.g., for repository
instrumentation, alarms, communications, and lighting impartant
to safety) - 6.41.1.3.1.4

* Repository surface subsurface water distribution facilities and
equipment - 6.41.1.3.1.6

* Interfaces with communications from/to off site sources -
6.41.1.3.1.8

(2) Utility Services

* Ensure the ability of waste preparation facilities and equipment
important to safety to perform their intended functions under
conditions and events induced by human activities - 5.33

* Waste preparation generic system elements - 5.35
* Repository surface-subsurface water distribution facilities and

equipment - 5.35.1.3.6 (see also 6.41.1.3.1.6)
* Repository sewage collection, treatment, and disposal facilitics

and equipment - 5.35.1.3.7 (see also 6.41.1.3.1.7)
* Communications for waste preparation operations - 5.35.1.4
* Interface with communications from/to off-site sources for waste

preparation operations - 5.35.1.4.1
* On site communication network facilities and equipment for

waste preparation operations - 5.35.1.4.2
* On-site repository utility and communications facilities and

equipment - 6,41.1.3.1
* Interfaces with utilities from off site sources - 6.41.1.3.1.1
* Emergency lighting for repository surface-subsurface common

facilities - 6.41.1.3.1.5
* On site repository communications network facilities and

equipment - 6.41.1.3.1.9
* Facilities and equipment to verify geologic repository design

data and assumptions - 6.41.1.3.2
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4.17.4.2 Relevant Regulatory Cita!!ans

* 10 CFR 60.21(c)(1)(ii)(E), 60.21(c)(15)(v), 60.131(b)(4)(ii),
60.131(b)(5),60.131(b)(6), and 60.131(b)(8)
10 CFR 72.122(i)*

4.17.4.3 Cowstnts on and Comparison and Contrast of Sqfety Functions and
Replatory Citations

(1) Utility Service Testing

A regulatory uncertainty was raised on page 11-136 of Appendix B
of CNWRA 90403 (Ref. 7). It stated: " Additional guidance is needed reprding on line
operability testing of auxiliary and redundant systems. On line operability testing should be
explicitly required for redundant, auxiliary, and backup clements of the utility systems. This
uncertainty needs to be addressed to ensure adequacy of design and operation of systems
important to safety under normal and accident conditions." 11ut it is not stated in 10 CFR!

60.131(b)(6) what the periodic schedule should be for testing or if the * testing" is operability
testing or exercising. It is clear that any periodic schedule or type of testing would apply to all
systems important to safety, as necessary to ensure safety. Also, just because a system is a
redundant system does not mean it is not important to safety. In fact, systems important to
safety are often designed with redundant and backup components to ensure operability under-

anticipated and off no mal conditions and events.

Comments in NRC's " Recommendations" repon (Ref. 8) for !

Uncertainty Reference Number 37 on page 54 of Appendix A are paraphrased as follows: The
question is whether existing regulations provide adequately for on line operability testing of
auxiliary and redundant utility systems. Those primary systems that are "important to safety"
must be subject to necessary testing, so as to sttisfy the requirement in 10 CFR 60,131(b)(5)(i)

_

for design sc that essential safety functions can be performed. The redundant and backup
system,-if important to safety, would be equally subject to the on-line operability testing
requirements, as necessary. 10 CFR 60.21(c)(15)(v) addresses the " plans for . . . periodic
testing of structures, systems, and components" of the GROA. Structures, systems, and
components important to safety will be included in the plans.

(2) Utility Services

10 CFR 60.131(b)(8) discusses instrumentation and control systems
to monitor behavior of systems important to safety. According to 10 CFR 72.122(i), a listing
of instrumentation and control systems "important to safety" must appear in the Safety Analysis
Reportl and there is a similar requirement in 10 CFR 60.21(c)(1)(ii)(E).
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!
4.18 INSPECTION AND TESTING

This ROC Topic has the following subtopics:
:

(1) Inspection and Testing To Ensure Reliability and Safety
(2) Inspection and Testing for Information Gathering for Performance Confirmation i

(3) Inspection and Testing Records (see the section 6.2 ROC Topic)
(4) Inspection and Testing by NRC or br NRC
(5) Access Enginecring for Inspection and Testing

4.18.1 Conchtslons Regarding the Sufficiency and Adequacy of the Regulations

(1) Inspection and Testing To Ensure Reliability and Safety

The current criteria in 10 CFR Part 60 are sufficient and adequate regarding i

inspection and testing to ensure reliability and safety.

(2) Inspection and Testing for Information Gathering for Performance
Confirmation

,.

The current criteria in 10 CFR Part 60, Subpart F (60.140 through 60,143),
and 10 CFR 60.137 regarding inspection and testing for information gathering for performance .

confirmation are sufficient and adequate because they broadly address the performance ;

confirmation criteria.

(3) Inspection and Testing Records

See the section 6.2 ROC Topic.

(4) Inspection and Testing by NRC or for NRC

The current criteria in 10 CFR Part 60 regarding inspection and testing by -
NRC or for NRC are sufficient and adequate because the applicable sections are broadly written.

j (5) Access Engineering for Insnection and Testing
!

| The current criteria in 10 CFR Part 60 regarding access engineering are
i sufficient and adequate because 10 CFR 60,131(b)(6),60,131(a)(2), and 60,137 require that the
! SSCIS be designed to permit safe inspection and testing, that such activities be facilitated, and
! that the GROA be designed to permit performance confirmation.
i

,

i

|

!

| 133

:

!
: '
!-
; ..-,_....a,,.,.. , - , . -. . , , , . . , . - - , , _ - , , . . . - . - , . - - . , , - . - , - - , , . . - . , , ~ . - . , , .



- _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ._ _ _ _ . _ _ _ _ . _

4.18.2 Concepts, Operational Criteria, and Rationale

This subsection presents the concepts, operational criteria, and rationale LSat were
developed to substantiate the conclusions presented above.

(1) Inspection and Testing To Ensure Reliability and Safety

Concept. Criteria are needed to require performance of inspections and
testing as necessary to ensure reliability and safety.

Opemtional Criteria. The operational criteria required to address this concept
i presented in 10 CFR 60.21(c)(15)(v),60,131(a)(6),60.131(b)(6), and 60.161.

Rationaleforthe Opemtional Criteria. The above cited criteria fully address
the concept because those elements considered necessary for inspection and testing to ensure
rehability and safety are broadly written.

Note: The word " periodic" in 10 CFR 70.21(c)(15)(v) and 60.131(b)(6) may
be understood to not require a fixed interval of occurrence. Therefore, a broad application of'

the current criteria to having inspections that ensure safety and reliability seems appropriate,
since some inspections may need to be random from time to time to assure reliability and safety.
NRC's " Recommendations" report (Ref. 8) regarding Uncertainty Reference Number 38, page
55, Appendix A, concludes that periodic can mean " occurring repeatedly from time to time."

(2) Inspecitan and Testing for Information Gathering for Performance'

Confirmation

Concept. Criteria are needed so that the GROA is designed to allow for
conducting safe inspections for performance confirmation.

Opemtional Criteria. The operational criteria required to address this concept
are presented in 10 CFR 60,137, 60.140, 60,141, 60,142, and 60,143.

Rationale for the Opemtional Criteria. The concept as1ciated with
inspections and testing for performance confirmation is addressed by 10 CFR 60.137,60.1*0,
60.141,60,142, and 60.143 because the performance confirmation criteria are very broad in
scope and address testing interference.

(3) Inspection and Testig Records

See the section 6.2 ROC Topic.
>
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(4) Inspection and Testing by NRC or for NRC

Concept. Criteria are needed to allow for a need for unforeseen inspections
and testing.

Opcmtional Criteria. The operational criteria required to address this concept
are presented in 10 CFR 60.44,60.74, and 60.75.

Rationale for the Opcmtional Criteria. The regulations in 10 CFR 60.44,
60.74, and 60.75 fully address this concept because they are broadly written.

(5) Access Engineering for Inspection and Testing

Concept. Criteria are needed so that the GROA will be designed to permit
safe inspections and testing.

Opcmtional Criteria. The operational criteria required to address this concept
to permit testing are presented in 10 CFR 60.131(a)(2),60.131(b)(6), and 60,137 and in the
requirements that require safety during operations, such as 10 CFR 60.43(b)(6), 60.44,
60.1114),60.132(a), and 60,133(c)(1).

Rationalefor the Opemtional Criteria. The concept is fully addressed by
the criteria cited above because designing to permit safe inspection and testing is equivalent to
access engineering, Since inspection is a part of normal operations, designing for safe
operations addresses designing for safe inspections.

4.18.3 Elements Considered for Regulation

4.18.3.1 Structures, Systems, Components, Equipment, Operations, Procedures,
Personnel Requirements, Environmental Considerations, Etc.

(1) Inspection and Testing To Ensure Reliability and Safety

Elements to be considered in this subtopic are as follows:

* Inspection of SSCIS and their instrumentation
* Inspection of supporting equipment (e.g., electrical equipment,

fire protection, ventilation, lighting, monitoring, and alarms)
Inspection frecyency - periodic and nonroutine*

Inspection to verify original function*

inspection to verify operationally induced flaws (e.g., wear,*

environmental degradation, and aging)
Operational in pections (e.g., inspecticns of - personnel,*

inspections -of operating procedures, and evaluations of
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emergency simulation)
Startup testing prior to receipt of IILW*

* Testing of personnel before employment
Inspection for changes in ambient conditions (e.g., groundwater*

level and rock stability)

(2) Inspection and Testing for Information Gathering for
Performance Confirmation

Elements to be considered in this subtopic are as follows:

* Design of the GROA so information gathering is possible
* Gathering ofinformation about the environment to ensure that

design limits are properly based
Gathering of information about the man made facilities to*

ensure that performance objectives are being met
Gathering ofinformatien as necessary about the geologic setting*

to ensure that performance objectives can be met

(3) Inspection and Testing Records

See the section 6.2 ROC Topic.

O) Inspection and Testing by NRC or for NRC

After the repository design is completed and in operations some
additional inspections not planned for may be necessary. These additional inspections may be
site, design, or opera 4 ns specific. For this reason, it is difficult to present specific examples
of these types of inspecdons. Allowance for these types of inspections appears to be addressed
in 10 CFR 60.74 and 60.75.

(5) Access Enginewing for Inspection and Testing

Elements to be considered for this subtopic are as follows:

* Design to facilitate access for inspections where radiation is
present

* Design to allow someone or something to inspect a SSCIS
* Allowance for space for inspection equipment

Allowance for functional verification to be permitted under*

normal operations, if possible
Consideration for what inspections may be needed during the*

,

design process
Installation of permanent inspection and testing devices, if*

a
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i

I

| * Consideration of the frequency of inspection, as compared to
importance, environment, degree of use, fragility, etc.

4.18.3.2 Comments on and Discussion of the Elements Considered for
Regulation

)i (1) Inspection and Testing To Ensure Reliability and Safety
|

I 10 CFR Part 60 requires inspection and testing for SSCIS and
j personnel that operate SSCIS and monitoring equipment, per 10 CFR 60.131(b)(6),60,161, and

. 60.131(a)(6). 10 CFR Part 60 also requires a startup plan which includes preoperational testing
) to verify original functions, per 10 CFR 60.21(c)(15)(vi). 10 CFR 60,131(b)(6) may appear to

limit inspection to " periodic" inspections. An uncertainty about " periodic inspections" is;

discussed in two reports: CNWRA 90-003 (Ref. 7) on page 11-138 of Appendix Il and NRC's
: " Recommendations" report (Ref. 8) regarding Uncertainty Reference humber 38 on page 55 of

Appendix A. NRC states in its " Recommendations" report (Ref. 8):4

:

Designing for non periodic maintenance is included in 10 CFR
! 60.131(b)(6). Although the term " periodic" often implies the

occurrence of an event at regular intervals it can also refer to
; events occurring infrequently or from time to time. In the context
; of 10 CFR 60.131(b)(6), the term " periodic" is meant to cover
i inspections that are performed on a non-routine basis. It would be
1 illogical to design for inspection, testing, and maintenance only at

fixed intervals, if testing on other occasions is also necessary. The>

design should accommodate the need for special maintenance on
modifications to the facility. Furthermore, the regulations provide
an alternative adequate basis for this design element, in that 10

: CFR 60,130 declares that omissions do not relieve the Department
of Energy (DOE) from any obligation to provide safety features
needed to achieve its performance objectives.

,

i

(2) Inspection and Testing for Information Gathering for.

Perfonnance Confinnation

The elements for this subtopic appear to be addressed in 10 CFR -,

60.137 and 60.140-143.

(3) Inspect!on and Testing Records,

,

: See the section 6.2 ROC Topic.
.
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(4) Inspection and Testing by NRC or for NRC

The elements for these types ofinspections appear to be addre: d
in 10 CFR 60.74 and 60.75.

(5) Access Engineering for inspection and Testing

The elements required for access engineering appear to be addressed

by 10 CFR 60.131(a)(2),60.131(b)(6), and 60.137.

1.18.4 Safety Functions and Regulatory Citations

4.18.4.1 Associated Sqfety Functions

The following safety functions were identified from the ' Rep ( sitory
Functional Analysis" (Ref.1),

(1) Inspection and Testlug To Ensure Reliability and Safety

* Screen / qualify candidate security and safeguards trainees . 2.2e

* Train and certify security and safeguards personnel - 2.3
* Monitor personnel reliability - 2.4
* Periodically recertify security and safeguards personnel -2.6
* Procedure (s) to screeniqualify candidate security and safeguards

trainees - 2.20.5.1
* Procedure (s) to train and certify security and safeguards

personnel - 2.20.5.2
* Procedure (s) to monitor personnel reliability - 2.20.5.3
* Procedure (s) to periodically recertify security and safeguards

personnel - 2.20.5.5
* Verify transportation vehicle condition and absence of sabotage

devices (e.g., explosives) upon receipt of waste disposal
package components - 5.3.1

* Inspect and test waste disposal package components - 5.3.3
* Inspect, test and maintain waste disposal package component

receiving facilities and equipment - f.3.7
Inspect, test and maintain waste _ ing storage facilities and*

equipment - 5.4.7
Inspect, test and maintain waste disposal package components*

lag storage facilities and equipment - 5.5.7
* Inspect and/or test waste disposal package - 5.8.7
* Inspect, test and maintain waste disposal packaging facilities and'

equipment - 5.8.16
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* Perform periodic inspection, test and maintenance of waste
preparation facilities and equipment - 5.12

* Stop releases at the source during waste preparation operations -
5.16.7.1

* Limit spread ~ contamination during waste preparation
operations - i b 2

Facilities for mal inspection of complete off-site*

transportation vehicle (e.g., railcar, truck) during waste disposal
package component receiving - 5.35.2.1.1
Facility for receiving, inspection and test of waste disposal*

package components during disposal package component
receiving - 5.35.2.1.4
Equipment for external inspection of complete off-site*

transportation vehicle (e.g., railcar, truck) - 5.35.2.2.1
Trained and certified inspection and testing personnel for waste
disposal package components receiving operations - 5.35.2.4.2
Procedure (s) for inspection and test of waste disposal package*

components in receivirs operations - 5.35.2.5.2
Monitoring equipment for waste in lag storage - 5.35.3.2,4*

* Trained and certified personnel for inspection of waste received
for lag storage - 5.35.3.4.2

* Procedure (s) for inspection of waste n:ceived for lag storage -
5.35.3.5.2

* Trained and certified personnel for inspection of waste disposal
package components received for lag storage - 5.35.4.4.3

* Procedure (s) for inspection of waste disposal package
components received for lag storage - 5.35.4.5.2

* Waste disposal package inspection and test facility - 5.35.5.1.4
* Equipment for waste disposal package inspection and test

during/following packaging - 5.35.5.2.7
* Trained and certified inspection and testing personnel for waste

packaging operations - 5.35.5.4.2
* Procedure (s) for inspection and icsting waste disposal packages

during and following waste packaging operations - 5.35.5.5.2
* Inspect waste upon receipt at the repository - 6.2.1
* Verify railcar/ truck condition and absence of sabotage devices

(e.g., explosives) upon receipt - 6.2.1.1
* Survey transportation package external dose rate upon receipt -

6.2.1.2
Inspect physical condition of waste upon receipt - 6.2.1.3*

Verify type, amount, and source of waste received - 6.2.1.4*

Inspect and test waste received for disposal to verify condition*

and content - 6.2.5
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* Inspect, test and maintain waste receiving operations facih..es
and equipment - 6.2.9

* Inspect, test and maintain repository lag storage facilities and
equipment - 6.4.6

* Ensure integrity of waste disposal package prior to transfer -
6.5.3

* Inspect, test and maintain receiving operation facilities and
equipment - 6.5.11

* Ensure integrity of waste disposal package at start of
emplacement - 6.6.1

* Verify and record identification of each waste disposal package
and its intended emplacement opening / location - 6.6.3

* Verify integrity of waste disposal package and, if used,
emplacement opening backfill during waste emplacement
operations - 6.6.9

* Verify and record identification of emplaced waste disposal
package and emplacement opening location number - 6.6.10

* Inspect, test and maintain receiving operations facilities and
equipment - 6.6.17
Continuously monitor conditions that may impact personnel*

safety (radiological & non radiological) during repository
operations - 6.8.1

Inspect, test, and maintain monitoring facilities and equipment -*

6.8.3
Verify identity of waste to be removed from underground*

facility - 6.9.7
* Determine condition of waste disposal package prior to removal

from underground facility during waste removal operations -
6.9.8

* Survey waste disposal package external dose rate prior to
removal from underground facility during waste removal
operations - 6.9.9

* Inspect, test and maintain waste removal operations facilities
and equipment - 6.9.20

* Inspect and test waste in preparation for off-site shipment -
6.10.5

* Conduct external inspection / survey of complete off-site
transportation vehicle - 6.10.9

* Inspect, test, and maintain receiving operations facilities and
equipment - 6.10.12

* DecontaminLte underground facilities and equipment (if
required) - 6.11.1.1

* Install, calibrate, and test subsurface postclosure monitoring
equipment (as applicable) - 6.11.1.4, 6.11.2.1
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* Emplace closure seals for boreholes and other openlags -
6.11.2.4

* Inspect, test, and maintain closure and decommissioning ,

facilities and equipment - 6.11.4
Repository facilities for complete external inspection / survey of*

off site transportation vehicle (e.g., railcar, truck) - 6.41.2.1.1
Repository facility for off-loading transportation package / waste*

from transportation vehicle - 6.41.2.1.3
Radiation-controlled repository facility for waste inspection and*

test in receiving operations - 6.41.2.1.6
Repository equipment for waste inspection and test during*

receiving - 6.41.2.2.4
Trained and certified personnel for inspection and testing of*

waste in repository receiving - 6.41.2.4.2
Procedure (s) for inspection and testing of waste (upon*

repository receipt) - 6.41.2.5.2
Trained and certified personnel for inspection of waste received*

for repositor" lag storage - 6.41.3.4.2
Procedure (s) for inspection of waste disposal package rect.ived*

for repository lag storage - 6.41.3.5.2
Equipment for waste emplacement facility, equipment and*

process inspection and testing - 6.41.5.2.10
Trained and certified personnel for waste emplacement facility,*

equipment and process inspection and testing - 6.41.5.4.2
Procedure (s) for inspection and testing of waste emplacement*

facilities, equipment and process - 6.41.5.5.3
Equipment for inspection of removed waste disposal pr :kage -*

6.41.7.2.6
Trained and ccitified personnel for waste removal facility,*

equipment and process inspection and testing - 6.41.7.4.2
Procedure (s) for waste removal facility, equipment, and process*

inspection - 6.41.7.5.3
Trained and certified personnel for inspection and testing waste*

disposal package in preparation for off-site shipment -

6.41.8.4.3
Procedure (s) for inspection and tasting waste disposal package*

in preparation for off-site shipment - 6.41.8.5.3
Trained and certified personnel for emplaced backfill and seal*

inspection and testing - 6.41.9.4.5 ;

Procedure (s) for inspection and testing of emplaced backfill and*

seals - 6.41.9.5.5
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(2) Insnection and Testing for Infonnation Gathering for
Performance Confirrnation

* Vetify transportation vehicle condition and absence of sabotage
devices (e.g., explosives) upon receip' of waste disposal
package components - 5.3.1

* Inspect and test waste disposal package components - 5.3.3
* Inspect and/or test waste disposal package - 5.8.7
* Equipment for inspecting waste disposal package components

upon receipt - 5.35.2.2.3
* Procedure (s) for inspection and test of waste disposal package

components in receiving operations - 5.35.2.5.2
* Wase disposal package inspection and test facility - 5.35.5.1.4
* Procedure (s) for inspecting and testing waste disposal packages

during and following packaging operations - J 35.5.5.2
{Verify railcar/ truck condition and absence of sabotage devicesw

(e.g., explosives) upon receipt - 6.2.1.1
Survey transportation package external dose rate upon receipt -*

6.2.1.2
Inspect physical condition of waste upon receipt - 6.2.1.3*

Verify type, amount, and source of waste received - 6.2.1.4'*
,

Ensure integrity of waste disposal package prior to transfer -*
e

6.5.3
Ensure integrity of waste disposal package at st.ut of*

emplacement - 6.6.1

Verify and record identification of each waste disposal package*

and its intended emplacement opening / location - 6.6.3
Verify integrity of waste disposal package and, if used,*

?mplacement opening backfill during waste emplacement
operations - 6.6.9
Verify and record identification of emplaced waste disposal*

package and emplacement opening location number - 6.6.10
Verify identity of waste to br * moved from underground*

facility - 6.9.7
Determine condition of waste disposal package prior to removal*

from underground facility during waste removal operations -
6.9.8
Install, calibrate and test subsurface postclosure monitoring*

equipment (as applicable) - 6.11.1.4
Extemal inspection / survey facilities for complete off-site*

transportation vehicle - 6.41.8.1.8
Equipment for external inspection / survey of off-site waste*

transportation vehicle - 6.41.8.2.9
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(3) Inspection and Testing Records

See the section 6.2 FOC Topic.

(4) Inspection and Testing by NRC or for NRC

No safety functions addressing requirements for inspection and
testing by NRC or for NRC were identified from the " Repository Functional Analysis" (Ref.1).

(5) Access Engineering for Inspection and Testing

No safety functions addressing designing to permit inspections or
testing were identified from the " Repository Functional Analysis" (Ref.1),

4.18.4.2 Relevant Regu!; Pry Citations

10 CFR 50.34(a)(6)(iii), 50.4.% .,0.55a(g), 50.59, 50.70, Part 50*

Appendix A-II, Criterion 18, and Appendix B
a 10 CFR 60.21(c)(15)(iv), 60.21(c)(15)(v), 60.21(c)(15)(vi),

60.43(b)(6), 60.44, 60,74, 60.75, 60.111(a), 60.130, 60,131(a)(2),
60,131 (a)(6), 60.131(b)(6), 60.132(a), 60.133(e)(1), 60.137, 60,140,
60.141, 60.142 60.143, 60.152, and 60.161
10 CFR 61.24(g),61.81, and 61.82e

10 CFR 72.24(p), 72.44(c)(3), 72.48(a)(1)(iii), 72.82, 72.122(f),e

72.144(b), 72.160, 72.162, 72.164, 72.168, and 72.176

4.18.4.3 Comments on and Comparison and Contmst of Sqfety ihnctions and
Regulatory Citations

(1) Inspection and Testing To Ensure Reliability and Safety

Several safety functions deal with conducting inspections, tests,
verifations, or analyses (generally referred to as inspections) to ensure reliability of personnel,
waste handling equipment, security and safeguards, waste form, waste containers, packaging,
backfill, and seals. 10 CFR Part 60 addresses all these functions in 10 CFR 60.131(a)(6),
60.131(b)(6), 60.140, 60.141, 60._142, 60.143, and 60.161, except security and safeguards.
Security and safeguards are airessed by the section 4.25 ROC Topic. Procedures to conduct
inspections to ensure reliability are a normal part of repository operations and are addressed by
the section 4.15 ROC Topic.

The criteria in the other regulations, dealing with inspections to
ensure reliability, are comparable to 10 CFR Part 60, except that 10 CFR Part 50 has extensive
requirements for electrical equipment important to safety (in 10 CFR 50.49 and Appendix A-II,
Criterion 18). This appears reasonable considering the need for reliance on electrical power for.
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,

I l

:
1

:
'

forced cooling of the reactor core or spent fuel. If no equipment importan; to safety would"

release radioactive material on a loss of electrical power, the electrical power might not be
safety-related. On the other hand, some equipment, such as pumps or instruments, requires

'

| power to function and would fail to an unsafe condition on loss of power. A repository appears
j to be fundamentally different from a nuclear phnt if forced cooling of the HLW is not required.

This fundamental difference would not require such an emphasis on inspecting and testing of'i

electric equipment.

. 10 CFR Part 60 appears to be as thorough as 10 CFR 72.144(b),
1 72.160, 72.162, 72.164, 72.168, and 72.176 (regarding inspection and testing for Quality
i Assurance (QA) purposes) because 10 CFR 60.152 references Appendix B of 10 CFR Part 50.
?

! Startup testing criteria, as addressed in 10 CFR 60.21(c)(15)(iv),
j 72.24(p), and 50.34(a)(6)(iii), appear to be similar.
1

j 10 CFR 50.55a(g) references the ASME (American Society of
Mechanical Engineers) Codes for inspection and testing of pipes, vessels, pumps, and valves.,

10 CFR Part 60 does not (and should not need to) reference the ASME Codes because a1

repository is fundamentally different from a nuctear power plant.

I (2) Inspection and Testing for Information Gathering for
j Performance Confirmation

10 CFR 60.44 appears to be similar in content to 10 CFR 50.59 and
'

72.48(a)(1)(iii). 10 CFR 60,140-143 appears to have much more thorough and detailed
i requirements for testing to collect performance confirmation information than all of the other
j regulations, including 10 CFR 61.24(g) and 72.44(c)(3). There appear to be no other criteria
: comparable to 10 CFR 60.137 in 10 CFR Part 50 or Part 72.

(3) Inspection and Testing Records;

See the section 6.2 ROC Topic.,

(4) Inspection and Testing by NRC or for NRC

10 CFR 60.74 and 60.75 appear to be similar to, or more thorough
than, the sections of the other regulations that address this subtopic (10 CFR 50.70, 72.82,

! 61.81, and 61.82).

(5) Access Engineering for Inspection and Testing
4

10 CFR 50.55a(g)(3) requires the SSCIS to be " designed and be.

provided with access to enable performance ofinservice examination." Both 10 CFR 72.122(f)
and 10 CFR 60.131(b)(6) require that the SSCIS be designed to permit (allow access for)
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periodic inspection and testing. Also,10 CFR 60.137 requires the design of the GROA to
permit (allow access for) performance confirmation testing.

4,19 MAIN *ITSANCE

This ROC Topic has the following subtopics:

(1) Personnel, Planning, and Procedures
(2) Design To Permit and Facilitate Maintenance
(3) Facilities and Equipment for Maintenance

4.19.1 ronclusions Regarding the Sufficiency and Adequacy of the Regulations

(1) Personnel, Planning, and Procedum

Criteria for training and certification of maintenance personnel, who are
considered to be part of the operating personnel, are sufficiently and adequately addressed in 10
CFR 60.161, because they are broadly written. Maintenance plans for the GROA are adequately
addressed in 10 CFR 60.21(c)(15)(v) because it is broadly written.

(2) Design t Permit and Facilitate Maintenance

The criterion in 1G CFR 60,131(b)(6), which requires designing to permit
periodic inspection, testing, and maintenance as necessary to ensure continued functioning and
readiness, is adequate and sufficient. Removal of the word " periodic" might make the regulation
appear broader but is not essential. Design to facilitate maintenance is adequately and
sufficiently addressed in 10 CFR 60.131(a)(2), which requires the design of equipment for case
of repair and replacement to limit the time required to perform work in the vicinity of
radioactive materials.

(3) Facilities and Equipment for Maintenance,

Facilities and equipment for maintenance are sufficiently and adequately
addressed in 10 CFR 60.21(c)(15)(v) as part of the plans for maintenance because the choice of
needed facilities and equipment is related to how to assure maintenance.

4.19.2 Concepts, Operational Criteria, and Rationale

This subsection presents the concepts, operational criteria, and rationale that were
developed to substantiate the conclusions presented above.

.
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(1) Personnel, Planning, and Procedura

Concept. Criteria for maintenance plans, procedures, and training of ,

maintenance personnel are needed to ensure reliability and safety of facilities and equipment !
within the geologic repository operations area. ;

Opemtional Criteria. The operational criteria needed to address this concept
are presented in 10 CFR 60.21(c)(15)(v) and 60.161.

i
Rationaleforthe Opetutional Criteria. These criteria fully address the above [

concept because they are broadly written. The criteria in 10 CFR 60.21(c)(15)(v) include plans c

for conducting maintenance on structures, systems, and components of the GROA. 10 CFR i

60.161 addresses the training of all operating personnel, which would include maintenance ;

personnel.

(2) Design To Permit and Facilitate Maintenance

Concept. Criteria to permit and facilitate the performance of maintenance
on structures, systems, and components important to safety to ensure their continued functioning
and readiness are needed.

Opemtional Criteria. The operational criteria needed to address this concept
are presented in 10 CFR 60.131(b)(6),60,131(a)(2), and 60.21(c)(15)(v). .

:

Rationalefor the Opemtionct Criteria. These cited criteria, for design for
maintenance, are broadly written and require tk maintenance necessary to ensure radiation
health and safety is performed. Also, if the maintenance is performed in a radiation area, the i

design must facilitate maintenance. ,

I

(3) Fecilities and Equipment for Maintenance {

Concept. Criteria are needed to ensure that maintenance facilitin and i
equipment are sufficient to provide continued functioning and readiness of structures, systems, ,

and components in the geologic repository operations area. j

Opemtional Criteria. The operational criteria needed to address this concept i

are presented in 10 CFR 60.21(c)(15)(v).
,

Rationale for the Opemtional Criteria. 10 CFR 60.21(c)(15)(v) fully .

^

addresses the concept above because it requires plans for maintenance, which includes any
facilities, equipment, and materials needed for such maintenance.

t

.
'

t
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4.19.3 Elements Considered for Regulation

4.19.3.1 Structures, Systems, Components, Equipment,0perations, Procedures,
Personnel Requirements, Enrimnmental Considemtions, Etc.

I

i (1) Personnel, Planning, and Procedures
:
'

Elements related to maintenance personnel are as follows:
;

Maintenance engineer, technician, and supervisor*

i Maintenance quality control group, planning and scheduling*

| groups, operation liaison group, repair group, and inspection
group,

;

Elements related to maintenance plans are as follows:
4

* Preventive maintenance plans
* Routine and nonroutine maintenance plans

; * Scheduling plans

| (2) Design to Permit and Facilitate Maintenance
|

| Elements related to design features are as follows:
:

: * Availability of lay-down area
; * Accessibility

* Ease of maintenance to reduce radiation exposure time and;

prevent damage to other equipment
* Design to account for human factors*

5 * Environmental conditions to perform maintenance
'

* Equipment, spares, and materials needed for routine,
preventive, and nonroutine maintenance to ensure continued

: function and readiness

| (3) Facilities and Equipment for Maintenance
:

Elens,its related to facilities and equipment necessary for
nainter.ance are a: follows:

i
* Suitable working area that is well-shielded, air-conditioned,

i
lighted, and designed for ease of rcpair

:

!
'
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* Machine shop for both contaminated and uncontaminated
equipment maintenance. Such facilities should include
maintenance equipment such as repair tools, lifting equipment, .

and spares I
* Maintenance facilities and equipment provided solely by a i

contractor off-site |

4.19.3.2 Comments on and Discussion of the Elements Considered for '

Regulation
!

(1) Personnel, Planning, and Proceduits

Since maintenance is a part of operations, the training and !
certification program for operating personnel (10 CFR 60.161) would address maintenance .

personnel. (See the section 4.26 ROC Topic.) Maintenance planning and scheduling should
cover ali normal conditions to ensure continued function and readiness of all the facilities that
are important to safety. 10 CFR 60.21(c)(15)(v) includes maintenance plans as part of the
normal activities of the geologic repository operations, including maintenance operation. (See
the section 4.2 ROC Topic.) Maintenance procedures are discussed in the section 4.15 ROC r

Topic. |

(2) Design to Permit and Facilitate Maintenance

10 CFR 60.131(b)(6) requires the design of structures, systems, and
components important to safety to permit periodic maintenance. An uncertainty about " periodic
maintenance" is discussed in CNWRA 90-003 (Ref. 7) cn page B-138. In the NRC
" Recommendations" report (Ref 8), Uncertainty Reference Number 38, Appendix A, page 55,
this uncertainty is resolved.

10 CFR 60.131(a)(2) appears to adequately ensure the design of
equipment for ease of repair and replacement, and design of facilities to limit the time required
to perform work in the vicinity of radioactive materials. ,

(3) Facilities and Equipment for Maintenance

Plans for maintenance as required in 10 CFR 60.21(c)(15)(v) would
be assumed to include any facilities, equipment, and materials that would be required to conduct
such maintenance activities in the geologic repository operations area.

:

>
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4.19.4 Safety Functions and Regulatory Citations

4.19.4.1 Associated Sqfety Functions

The following safety functions were identified from the " Repository
Functional Analysis" (Ref.1).

(1) Personnel, Planning, and Pcocedures

* Trained and certified personnel for security and safeguards
facility and equipment maintenance - 2.20.4.2

* Procedure (s) for security and safeguards facility and equipment
maintenance - 2.20.5.8

* Trained and certified personnel for waste disposal package
components receiving facility and equipment maintenance -
5.35.2.4.4
Procedure (s) for waste disposal package components receiving*

facility and equipment maintenance - 5.35.2.5.5
* Trained and certified personnel for waste lag storage facility and

equipment maintenance - 5.35.3.4.4
* Procedure (s) for waste lag storage facility and equipment

maintenance - 5.35.3.5.4
Facility for maintenance of waste preparation waste lag storage*

facility and equipment - 5.35.4.1.4
Trained and certified personnel for waste disposal package -*

components lag storage facility and equipment maintenance -
5.35.4.4.5
Procedure (s) for waste disposal package components lag storage*

facility and equipment maintenance - 5.35.4.5.5
Trained and certified personnel fce waste packaging facility and*

equipment maintenance - 5.35.5.4.4
Procedure (s) for waste packaging facilities and equipment*

maintenance - 5.35.5.5.4
Trained and certified personnel for repository waste receiving*

facility and equipment maintenance - 6.41.2.4.4
Procedure (s) for repository waste receiving facility and*

equipment maintenance - 6.41.2.5.5
* Trained and certified personnel for repository lag storage

facility and equipment maintenance - 6.41.3.4.4
* Procedure (s) for- waste lag storage facility and equipment

maintenance during repository operations - 6.41.3.5.4
Trairad and certified personnel for waste transfer facility and*

equipment maintenance - 6.41.4.4.3
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* Trained and certified personnel for waste transfer network
maintenance - 6.41.4.4.4

* Procedure (s) for waste transfer equipment maintenance -
6.41.4.5.3
Procedure (s) for waste transfer network maintenance -*

6.41.4.5.4
* Trained and certified personnel for waste emplacement facility

and equipment maintenance - 6.41.5.4.4
* Procedure (s) for waste emplacement facility and equipment

maintenance - 6.41.5.5.4
* Trained and certined personnel for waste removal facility and

equipment maintenance - 6.41.7.4.4
Procedure (s) for waste removal facilities and equipment*

maintenance - 6.41.7.5.4
* Trained and certified personnel for off-site waste shipment

facility and equipment maintenance - 6.41.8.4.6
Procedure (s) for waste off-site shipment facility and equipment*

maintenance - 6.41.8.5.7
* Trained and certified personnel for closure and

decommissioning facilities and equipment maintenance -

6.41.9.4.12
* Procedure (s) for closure and decommissioning equipment

maintenance - 6.41.9.5.12

(2) Design Permit and Facilitate Maintenance

No safety functions were identified from the " Repository Functional
Analysis" (Ref.1) that directly require " design" of the GROA.

(3) Facilities and Equipment for Maintenance

* Facilities for maintenance of security and safeguards facilities
and equipment - 2.20.1.4

* Equipment, spares and materials for security and safeguards
facilities and equipment maintenance - 2.20.2.9

* Surface facilities, equipment, spares and material for general
purpose waste preparation facility and equipment mair.tenance
during waste preparr. tion operations - 5.35.1.7

* Facility for maintenance of waste disposal package component
receiving facility and equipment - 5.35.2.1.8

* Equipment, spares, and materials for receiving facility and
equipment maintenance waste disposal package components -
5.35.2.2.7
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Facility for maintenance of waste preparation waste lag storage*

facility and equipment - 5.35.3.1.4
Equipment, spares, and materials for waste lag storage facilities*

and equipment maintenance - 5.35.3.2.7
Facility for maintenance of waste preparation waste lag storage*

facility and equipment - 5.35.4.1.4
Equipment, spares, and materials for waste disposal package*

components lag storage facilities and equipment maintenance -
5.35.4.2,6
Facility for waste packaging facility and equipment maintenance*

- 5.35.5.1.8
Equipment, spares, and materials for waste packaging facility*

and equipment maintenance - 5.35.5.2.13
Repository surface facilities and equipment for vehicle service*

and maintenance - 6.41.1.1.4
Surface facilities, equipment, spares, and material for repository*

i general purpose facility and equipment maintenance during
disposal operations - 6.41.1.1.7 and 6.41.1.2.10

*

Facility for maintenance of repository waste receiving facility*

and equipment - 6.41.2.1.9;

Repository equipment for off-site transportation vehicle*

maintenance (e.g., railcars, trucks) - 6.41.2.2.1i

| * Equipment, spares and material for maintenance of receiving
operations facilities and equipment - 6.41.2.2.8
Facility for maintenance of repository waste lag storage facility*

and equipment - 6.41.3.1.4
Equipment, spares and material for maintenance of repository*>

lag storage operations facilities and equipment - 6.41.3.2.7,

Repository facility for maintenance of waste transfer facilities*

and equipment - 6.41.4.1.4
Equipment, spares and material for maintenance of waste*

transfer equipment - 6.41.4.2.5
Facility for maintenance of waste emplacement facilities and*

equipment - 6.41.5.1.6
Equipment, spares and material for maintenance of emplacement*

, facilities and equipment - 6.41.5.2.11
' Facility for maintenance of waste removal facilities and*

; equipment - 6.41.7.1.6
1 Equipment, spares and material for maintenance of emplacement*

facilities and equipment - 6.41.7.2.10
Repository facility for maintenance of waste off-site shipment*

facilities and equipment - 6.41.8.1.12,

Equipment, spares and material for maintenance of off-site*

shipment facilities and equipment - 6.41.8.2.12
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* Facility for maintenance of repository closure and
decommissioning facilities and equipment - 6.41.9.1.11

* Equipment, spares and material for maintenance of closure and
decommissioning equipment - 6.41.9.2.13

4.19.4.2 Relevant Regulatory Citations

10 CFR 50.34(b)(6)(iv), 50.34a(c)(1), Part 50, Appendix A-1,*

Criterion 4, and Appendix A-ID, Criterion 22
10 CFR 60.21(c)(15)(v),60.131(a)(2),60.131(b)(6), and 60.161a

10 CFR 72.120(a),72.122(b)(1),72.122(f), and 72.126(a)(5)+

4.19.4.3 Comments on and Comparison and Contrast of Sqfety Functions and
Regulatory Citations

(1) Personnel, Planning, and Procedures

The need for trained and certified maintenance personnel is
addressed by the safety functions listed in subsection 4.19.4.1(1). Training and certification of
personnel are covered by 10 CFR 60.161. This regulation specifically addresses operating

'

personnel, which would also include-maintenance personnel. The section 4.26 ROC Topic
discusses personnel requirements and training.

10 CFR 60.21(c)(15)(v) requires- information on plans for
conducting normal activities, including maintenance of the structures, systems, and components
of the GROA. A similar requirement is addressed in 10 CFR 50.34(b)(6)(iv) for a nuclear
power reactor, The section 4.2 ROC Topic discusses additional planning requirements.-

10 CFR 50.34a(c)(1) requires a description of the maintenance and
use of equipment installed in radioactive waste systems to be included in an application for a
license to operate a nuclear power reactor, unlike 10 CFR 60.21(c)(15)(v), which is a more
general requirement.

(2) Design to Permit and Facilitate Maintenance

10 CFR 60.131(b)(6) requires structures, systems, and components
important to safety to be designed to permit periodic maintenance as necessary to ensure their
continued functioning and readiness, 10 CFR 72.122(f) similarly requires systems, structures,
and components that are important to safety to be designed to permit maintenance.

10 CFR Part 50, Appendix A-III, Criterion 22, requires design
techniques that prevent loss of the protection function as it applies to maintenance operation.
10 CFR 72.122(b)(1) and 10 CFR Part 50, Appendix A-I, Criterion 4, also have requirements
for SSCIS to ensure that they are designed to accommodate the effects of, and to be compatible
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1

| with, site characteristics and environmental conditions associated with nornral operations and
maintenance. There do not appear to be such explicit criteria addressed in 10 CFR Part 60.

1

: Design of equipment to facilitate ease of repair and replacement
(maintenance) in the vicinity of radioactive materials is discussed in 10 CFR 60.131(a)(2) with'

regard to radiological protection. A similar requirement is given in 10 CFR 72.126(a)(5).

i The design criteria as stated in 10 CFR 72.i20(a) establish the
design, fabrication, construction, testing, maintenance, and performance requirements for

'

structures, systems, and components important to safety,>

;

(3) Facilitics and Equipment for Maintenance
i

The safety functions require facilities, equipment, spares, and
.

materials to be provided for maintenance. These functions are at a much lower level of detail!

than the regulations in 10 CFR Part 60. It is reasonable to assume that such facilities,
t equipment, and materials would be addressed in plans for maintenance of structures, systems,
' and components important to safety [10 CFR 60.21(c)(15)(v)].

.| 4.20 CRITICALITY CONTROL

This ROC Topic has the following subtopics:

(1) Consistency with Other Regulations4

(2) Factors Considered for Criticalitf Control

4.20.1 Conclusions Regarding the Sufficiency and Adequacy of the Regulations,

A.

| (1) Consistency with Other Regulations

The criteria for criticality control in 10 CFR Part 60 are sufficient and'

: adequate because they are consistent with the intent of the regulations for other fixed site
facilities and because similar concepts about fixed site criticality control are used in the other

'

regulations, despite differing texts.
;-

1 (2) Factors Considered for Criticality Control
!

I 10 CFR Part 60 adequately addresses the preclosure period of a repository |
because the conditions for that time period are uniquely addressed, and methods used for I4

'

j criticality control are adequately addressed because of the reference to lqn.

i Note: Because of the longer time period for postclosure criticality control,
the criteria in 10 CFR 60.131(b)(7) may need to be examined further. i

3

l
i
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4.20.2 Concepts, Operational Criteria, and Rationale

This subsection presents the concepts, operational criteria, and rationale that were
developed to substantiate the conclusions presented above.

(1) Consistency with Other Regulations

Concept. The intent of 10 CFR Part 60, in regard to the preclosure period,
needs to be consister/. with the intent of other applicable regulations relevant to criticality control
for a fixed site facility.

Opemtional Cdteda. The operational criteria needed to address this concept
are in 10 CFR 60.131(b)(7) and are consistent with the intent of other regulations.

Rationalefor the Opemtional Criteria. The preclosure criteria in 10 CFR
Part 60 related to criticality are consistent with the intent of other regulations relevant to -
criticelity control for a fixed facility because the methods used for criticality control are optional.
The stipulation of km addresses all the factors to be used for criticality control; a criticality
monitoring system is not required for dry storage, and criticality is controlled under anticipated
and off-normal conditions and events unless two unlikely (off-normal) independent and
concurrent or sequential changes have occurred.

(2) Factors Considered for Criticality Control

Concept. Consideration of factors such as geometry, enrichment, poisons,
and neutron moderation and reflection is needed to ensure that criticality has a sufficiently low
probability of occurrence during the approximately 100-year preclosure period.

Opemtional Cdteda. The operational criteria needed to address this concept
are presented in 10 CFR 60,131(b)(7).

Rationaleforthe Opemtional Criteria. The criteria in 10 CFR 60.131(b)(7)
fully address this concept because all the factors affecting criticality are used in calculation of
km, and 10 CFR Part 60 has a safety margin in the design requirements of all systems used for
the preclosure period.

Note: In regard to postclosure criticality control, which is beyond the scope
of the ROC analysis, the double contingency principle may not be adequate because of the much
longer duration: 10,000 years versus 100 years for the operational period. It is essential to
assure that the waste does not go critical during the postclosure peric! ecause criticality would
most likely void the overall performance assessment for the repository, due to changes in the
thermal and isotope inventory assumptions.
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4.20.3 Elements Considered for Regulation

4.20.3.1 Structures, Systems, Components, Equipment, Operations, Procedurcs,
Personnel Requirements, Environ nental Considerations, Etc.

(1) Consistency with Other Regulations

The elements of 10 CFR Part 60 that may be different from 10 CFR
Parts 50,71, or 72 are:

* Application of the double contingency principle
* Quantitative (5 perant) margin of safety for h
* Criticality monitoring in the storage area

Specification of methods to control criticalitya

* Criticality calculational bias or error

(2) Factors Considered for Criticality Control

Criticality depends on the relative magnitudes of the neutron
production and loss mechanisms. Criticality can be described in terms of its effective
multiplication factor (b), which is a ratio of neutron generation rate over neutron loss rate.
When a system is critical, production rate is equal to the loss rate and b = 1. A number of
methods are used for calculating b (Refs. 20 through 24), and the factors of concem are as
follows:

* Geometry. For example: consolidated or original fuel bundic
configuration (the original configuration was designed to ensure
criticality, a b greater than one, and consolidation reduces
b).

* Fuel Ratio. For example: percent of U-235, U-233, or Pu in
spent or fresh fuel.

* Neutron Reflection. For example: water, carbon, deuterium,
and some heavy metals.

* Neutron Moderation. For example: water, hydrogen,
deuterium, carbon, and beryllium.

* Poisons. For example: presence or lack of poisons (e.g.,
xenon, boron, cadmium, and gadolinium).

All of these factors must exist in combination with the proper ratio
in order to have criticality. These factors are a concern for both surface storage and waste
disposal underground. Criticality should not occur during anticipated and off-normal conditions
and events during the.preclosure period, and under anticipated and unanticipated processes and
evenis during the postclosure period.
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!

4.20.3.2 Comments on and Discussion of the Elements Considered for
Regulation

(1) Consistency with Other Regulations

) Generally, the intent of 10 CFR Part 60 is consistent with 10 CFR
Parts 50 and 72, even though on the surface the text of 10 CFR Part 60 seems different.

,

10 CFR Part 60 regulates nuclear criticality safety of systems
| involved in processing, transporting, handling, storage, retrieval, emplacement, and isolation of

radioactive waste regardless of the methods used or factors considered. 10 CFR Parts 50 and
3

72 only suggest potential methods for criticality control. 10 CFR Part 60 allows any method
j of criticality control by stipulating the acceptable value of km. Thus, it functions as a
i performance standard rather than providing specific design criteria.

i 10 CFR 60.131(b)(7) requires at least a 5-percent margin of safety
(after allowance) for the bias in the method of calculation of km and the uncertainty in the,

i experiments leading to validation of these calculational methods, which is more conservative than
5 10 CFR Parts 50,71, and 72.
;

I

10 CFR Part 60 does not require criticality monitoring, since it is
; assumed all storage will be dry storage. This is consistent with 10 CFR 72.124(c). 10 CFR

Parts 50 and 71 are silent on criticality monitoring.

'

10 CFR Parts 50 and 71 do not invoke the double contingency
: principle; but this principle appears applicable to "all fuel cycle licenses," per NRC Information
| Notice No. 89-24 (Ref. 25). Also, since spent-fuel storage is safety related, Criterion 7 of 10
| CFR Part 50, Appendix A, applies. This is explicitly stated in section 9.1.2 of the " Standard

;
; Review Plan for Review of Safety Analysis Reports for Nuclear Power Plants" (Ref.19). 10 '

! CFR Part 50, Appendix A-I, Criterion 2, addresses design consideration for " sufficient margia
! for the limited accuracy [of) . . . data" and for the " appropriate combinations of the effects of
| normal and accident conditions." This would be similar to what is explicitly stated in 10 CFR

60,131(b)(7) and 10 CFR 72.124.

i

! Regarding spent-fuel transportation, experience shows that
anticipated carrier accidents could lead to large physical and thermal shocks and to total

| immersion in water. Since these accident conditions may occur during transportation,
transportation is fundamentally different from a fixed site facility; and thus their appropriate -

'

regulations are different.-

!
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(2) Factors Considered for Criticality Control

The elements summarized in Section 4.20.3.1 (2) above are factors
affecting criticality of HLW. All these factors are included in 10 CFR Part 60 by referencing
k,

knce water is a key factor in criticality, fire protection systems that
use water should be designed so that their activation or failure does not cause criticality. Fire
protection is addressed in 10 CFR 60.131(b)(3)(iv) to " protect . . . against adverse effects of
either the operation or failure of the fire suppression systems." Also, failure of utilities that
carry water should not cause criticality. This is addressed in 10 CFR 60.1 (b)(7)if the utility
system that carries water is "for processing, transporting, handling, storage, retrieval,
emplacement, and isolation." Also, even if the utility system is not for any of the above (e.g.,
drinking water or rain-water collection), the design has to ensure that criticality is not possible
even if a water conduit failed as a single event.

The GROA and the waste package should not allow criticality
during the preclosure period of a repository under design basis events.

The probability for criticality should also be very unlikely for the
10,000-year postclosure period. -In order to achieve this, criticality should not occur under
" anticipated and unanticipated processes and events." It can be argued that the latter criterion
is reasonable, since criticality would produce a large localized radiation and thermal pulse and
would produce a new inventory of plutonium and Ossion products, which it is assumed would
not have been considered in the postclosure performance assessment.

4.20.4 Safety Functions and Regulatory Citations

4.20.4.1 Associated Sqfety Functions

(1) Consistency with Other Regulations

No safety functions that address consistency with other regulations
were identified from the " Repository Functional Analysis" (Ref.1).

(2) Factors Considered for Criticality Control

The following safety functions were identified from the " Repository
Functional Analysis" (Ref.1).

* Consolidate spent fuel rods (as required) - 5.8.1
* Package waste in waste disposal package - 5.8.5
* Repackage waste (if required) - 5.8.9
* Containerize secondary waste (if required) - 5.8.10
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* Prevent nuclear criticality during v!aste preparations - 5.19
* Ensure operability of waste preparation equipment important to

safety - 5.30
* Repository surface-subsurface water distribution facilities and

equipment - 5.35.1.3.6
* Verify railcar/ truck condition and absence of sabotage devices

(e.g., explosives) upon receipt - 6.2.1.1
* Prevent nuclear criticality during waste disposal operations -

6.19
Aqueous and non aqueous underground fire protection facilities*

and equipment - 6.41.1.2.4
* Repository surface-subsurface water distribution facilities and

equipment - 6.41.1.3.1.6

4.20.4.2 Relevant Regulatory Citations

10 CFR Part 50, Appendix A-1, Criterion 2, Appendix A-VI,*

Criterion 62, and Appendix A-VI, Criterion 63
10 CFR 60.13(b)(6), 60,131(b)(3)(iv) and 60.13'(b)(7)*

10 CFR 71.24(b),71.55(b), and 71.55(e)*

10 CFR 72.74 and 72.124*

4.20.4.3 Comments on and Comparison and Contrust of Sqfety Functions and
Regulatory Citations

(1) Consistency With Other Regulations

10 CFR Part 50, Appendix A-VI, Criterion 62, addresses prevention
of criticality in fuel storage and handling systems by physical systems or processes, preferably
by use of geometrically safe configurations, Part 60 does not state any preferred methods to
prevent criticality. 10 CFR 60.131(b)(7) is similar to 10 CFR 72.124; but, again,10 CFR Part
60 does not address methods for criticality control, while 10 CFR 72.124(b) addresses methods
for criticality control. 10 CFR 72.124(b) states that these methods are to be used "when
practicable."

Reports of accidental criticality or loss of special nuclear material
are addressed in 10 CFR 72.74, while there is no direct mention of this requirement in 10 CFR
Part 60. 10 CFR 60.43(b)(6) does require administrative controls for reporting necessary to
assure that activities at the facility are conducted in a safe manner and in conformity with the
other license specifications.

10 CFR Part 60 is similar to 10 CFR Part 72 in stating "at least two
unlikely, independent, and concurrent or sequential changes have occurred in the conditions
essential to nuclear criticality safety " This is called "the double contingency principle" as
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discussed in NRC Information Notice No. 89-24, " Nuclear Criticality Safety" (Ref. 25). 10_
CFR Part 50, Appendix A-VI, Criterion 62, does not place a similar limitation on preventing
criticality as 10 CFR Parts 60 and 72 do.

10 CFR Parts 60 and 72 are similar, in that 10 CFR 72.124
addresses " margins of safety" in data and calculations used to assess criticality control, and 10
CFR 60,131(b)(7) addresses " allowance for the bias" in calculations and experiments used to
validate the methods of calculation. 10 CFR Part 50, Appendix A-VI, Criterion 62, does not
address these calculational aspects.

10 CFR Part 60 is more specific and conservative than 10 CFR
Parts 72 and 50 by requiring a km at least 5 percent below unity.10 CFR 72.124 and 10 CFR-
Part 50, Appendix A-VI, Criterion 62, do not state a margin for km, which could be 1 percent
or less, as compared to the 5 percent in Part 60.

10 CFR 72.124(c) requires a criticality monitoring system if the
waste is stored or handled beneath water shielding, but not if dry storage is used. It is assumed
a repository will use dry storage. Storage-area monitoring is required by 10 CFR Part 50,
Appendix A-VI, Criterion 63; but it is not stated if this must be a " criticality monitoring"
system. Also, it is not stated if the monitoring is required if the storage area is wet or dry, In
any case, the radiation level and heat-removal monitoring capability required by Criterion 63
should detect a loss of criticality control.

10 CFR Part 71, on transportation of radioactive material, does not
use the double contingency principle. 10 CFR 71.55(b) and 71.55(e) even require that three
hypothetical changes occur and that the material must still remain subcritical. These three are
as follows:

* The material is the most reactive credible configuration
(geometry and chemical form).

* Water moderation occurs to the most reactive credible extent.
* There is reflection by water on all sides, as close as is credible.

It is assumed these hypothetical events may occur simultaneously
or sequentially for a transportation accident.

(2) Factors Considered for Criticality Control

In 10 CFR 72.124(b), methods of criticality control are based on
geometry and/or poisons; but 10 CFR Part 60 does not specifically state anything about methods
used to effect criticality control. 10 CFR Part 50, unlike Part 72, only addresses geometrically
safe configuration to control criticality. 10 CFR 71.24(b) includes several specific methods to
be regulated to ensure suberiticality. These are as follows:
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t

1 * Packaging must not incorporate lead shiel'ing more than 5 cm
thick, tungsten shielding, or uranium shhhitnF

* Beryllium or deuterium must not be preunt !. kage,T

| * Total mass of graphite must not exceed 150 tin.a sie total mass
of U 235 and plutonium.

* Cenain hydrocarbons, with a higher hydrogen density than
water, must not be present in a package.,

* The fissile contents must contain no U-233 and less than 1
percent total plutonium, with special considerations in 10 CFR
71.24(b)(7).

j * Limits on U-235 are based on uniformity of distribution or
; lattice arrangement.

4.21 WASTE AND WASTE PACKAGE PROTECTION AND WASTE CONTAINMENT
| FOR PRECLOSURE REASONS

This ROC Topic has the following subtopics:

(1) Waste Package Design for Preclosure Containment .md Retrieval
(2) Waste and Waste Package Protection for Preclosure Cor'ainment
(3) Waste Package Protection for Retrieval
(4) Containment Facilities

.

4.21.1 Conclusions Regarding the Sufficiency and Adequacy of the Regulations>

|

(1) Waste Packate Design for Preclosure Containment and Retrieval

The criteria in 10 CFR Part 60 are adequate and sufficient to address the4

design of the waste package for preclosure containment and retrieval if the waste package is
considered to be part of the GROA and is important to safety.

(2) Waste and Waste Package Protection for Parclosure Containntent
:

Criteria related to the design of the GROA to ensure protection of the waste
*

and waste package are adequately and sufficiently addressed by 10 CFR Part 60, since safe
handling and storage imply protection by containment.

(3) Waste Package Protection for Retrieval

Criteria for the design of the GROA to ensure protection of the waste package
for retrieval are adequately and sufficiently addressed by 10 CFR Part 60, since safe handling
and storage apply to any preclosure activity.
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(4) Containment Facilities

10 CFR Part 60 adequately and sufficiently addresses waste containment prior
to the insertion of unpackaged spent fuel or other HLW into waste packages because waste
containment is part of repository operations and is thus required to meet the performance
objectives for the preclosure period.

4.21,2 Concepts, Operational Criteria, and Rationale

This subsection presents the concepts, operational criteria, and raticale that were
developeo to substantiate the conclusions presented above.

(1) Waste Package Design for I mlosure Containment and Retrieval

Concept, Criteria are needed for design of the waste package to maintain
containment within the waste package during the preclosure period, and for design of the waste
package for retrieval, if necessary.

Opeintional Criteria. The operational criteria needed to address this concept
sre presented in 10 CFR 60,111,60,131(a), and 60.131(b).

Rationaleforthe Opeintional Crittiia. The criteria cited above fully address
this concept because the waste package is an engineered feature of the GROA and the waste
package should be "important to safety."

(2) Waste and Waste Package Protection for Preclosure Containment

Concept. Criteria are needed so that the GROA is designed to protect the
waste and waste package to ensure containment during the preclosure period under anticipated '

and off-normal conditions and events.

Operational Criteria. The operational criteria needed to address this concept
are presented in 10 CFR 60.111(a), 60.131(a), 60.131(b), 60.132(a), 60.133(a)(1), and
60.133(e).

Rationaleforthe Operational Criteria. The above citations from 10 CFR Part
60 require safe handling and storage, and this would require protection of the waste and waste
package to ensure preclosure containment.

(3) Waste Package Protection for Retrieval

Concept. . Criteria are needed so the CROA is designed to protect the waste
package to ensure that it can be retrieved, if necessary.
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Opemtional Criteria. The operational criteria to address this concept are
presented in 10 CFR 60.111(b),60.132(a),60.133(a), and 60,133(e).

Rationalefor the Opemtional Criteria. Tbe citations from to CFR Part 60
address the concept above because they require design for retrieval; protection of the waste
package during handling would be an irnplicit part of the design for retrieval.

(4) Containment Facilities

Conerpt. Criteria are required for containment of HLW from the time it
arrives at the GROA until it is placed in a waste package.

Operational Criteria. The operational criteria required to address this concept
are presented in 10 CFR 60.111(a), 60,132(a), 60.132(b), 60,132(c), and 60.132(d). If
structures, systems, and components which are used for handling or storing unpackaged waste
are identified to be important to safety,10 CFR 60.131(b) also applies.

Rationale for the Opemtional Criteria. The criteria in 10 CFR 60.111(a),
60,132(a), 60.132(b), 60,132(c), 60.132(d) and possibly all of 10 CFR 60.131(b) fully address
the concept because receiving, storing, and packaging HLW are part of operations in die surface
facility of the GROA. Any activity to be performed in the surface facility should meet the
performance objective of 10 CFR 60.111(a), and the design of the surface facility should meet
the design criteria required in all parts of 10 CFR 60.132.

4.21.3 Elements Considered for Regulation

; 4.21.3.1 Stmetures, Systems, Components, Equipment, Operu 'ons, Pmcedures, ;

'Personnel Requirements, Environmental Considemtions, Etc.

(1) Waste Package Design for Preclosure Containment and Retricval

Some of the elements to be considered for waste package design for
preclosure containment and retrieval are as follows:

* Classification, identification, and inventory for pre- and post-
; consolidation fuel assemblies
'

Emplacement hole environment during the preclosure period-*

* Subsurface work environment during emplacement (e.g., dust,
oxygen, temperature, and humidity, etc.)

* Environment of waste handling and transport equipment
* Environment inside the surface storage vault
* Potential environmental hazards during the preclosure period

| * Emplacement hole liner

| * Emplacement hole / waste package identification systems
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'

* Waste cask / transporter
* Waste package retrieval systems

'

* Emplacement hole environment monitoring systems
* Emplacement hole liner design and installation
* Provisions for off-normal and accident conditions

Waste package quality assurance proceduresa
,

* Subsurface work environment during and after emplacement

(2) Waste and Waste Package Protection for Preclosure Containment

Some of the elements to be considered for waste and waste package
protection for preclosure containment are as follows:

* Waste handling building and overhead bridge cranes
* Radiation shielded surface storage vaults
* Fmolvement hole liners
> Emplacement hole identification systems
* Waste package identification systems
* Storage-vault identification system

,

* Surface storage racks'

* Grapple for waste package or waste
* Fuel rod consolidation

'

* Decontamination system
* Shield plugs

! * Shipping cask lifting strongback
* Overhead bridge cranes
* Overhead roofs and ceilings4

* Waste package transfer machine
* Waste manipulators

; * Fuel assembly transfer / storage cart
* Consolidation system frame assembly
* Traversing carriage for compacted fuel assemblies
* Container weld inspection station
* Provisions for the waste protection under off-normal and accident

conditions
* Waste-container quality evaluation procedures
* Waste-container and package inspectors
* Waste package handling procedures
* Fuel-assembly protection procedures j

: * Fuel consolidation procedures
'

* Surface storage operational procedures
* Pre-emplacement transfer procedure for waste packages ,

* Operator for waste loading / unloading |
* Computer analysts and data-processing experts for waste l
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handling, identification, and inventory
* Waste characterization and classification
* Waste consolidation operators
* Waste container transfer equipment oyrators
* Preclosure security and safegaards
* Surface storage vaults
* Waste package transfer / storage cart
* Cask / transporter for emplacement

Cask emplacement mechanism*

* Waste package emplacement mechanism
* Emplacement hole environmental monitoring

(3) Waste Package Protection for Retrieval

Some elements to be considered for waste package protection for
retrieval are as follows:

* Emplacement hole mouth protection systems
* Emplacement hole cover removal mechanihm
* Backfill removal procedures
* Emplacement hole stability
* Emplacement hole layout
* Emplacement hole liner
* Emplacement hole environment
* Emplacement hole environment monitoring
* Casks for retrieved containers
* Transporter for retrieved containers
* Container inspection procedures
* in situ container repair i
* Container retrieval equipment
* Container storage facilities
* Retrieved container handling procedures
* Over-boring equipment, if necessary
* Storage vaults for retrieved waste packages
* Cask-positioning mechanism for retrieval
* Removal of physical imp'.diments for retrieval
* Retrieved waste transfer / storage procedures
* Retrieved waste package inspection proced tres

(4) Containment Facilities

Prior to insertion of HLW into a waste package, it must be containe !
Various facilities could accomplish this task, for example:
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* Containment buildings
* Containment rooms
* Containment / storage casks

4.21.3.2 Comments on and Discussion of the Elements Considered for
Regulation

(1) Waste Package Design for Preclosure Containment and Retrieval

The waste package is assumed to be part of the GROA. The waste
package is also assumed to be a SSCIS. Considering these assumptions, the elements for the
design of the waste package to assure preclosure containment have been addressed by 10 CFR
60.111(a), 60,131(a), 60.131(b), and 60.135. Similarly, the elements for the design
requirements of the waste package for retrieval are addressed in 10 CFR 60,111(b),60,131, and
60.135.

(2) Waste and Waste Package Protection for Preclosure Containment

The deJgn requirements for the protection of the waste and waste
package prior to and during emplacement and confinement have not been explicitly specified.
However, applying the criteria of 10 CFR 60.21(c)(3), 60.132(a), 60.133(e), 60.135(a),
60.135(b), and 60.135(c), the concerns for waste confinement, waste, and waste package
protection are addressed.

(3) Waste Package Protection for Retricial

It appears that the combined application of 10 CFR 60.111(b),
60.131, 60.132(a), and 60,133(c) addresses the elements associated with the design require...ents
and performance objectives of waste retrieval which implicitly include protection of the waste
package to ensure retrievability.

(4) Containment Facilities

Containment has been required for the nuclear fuel cycle industry.
10 CFR Part 60 defines containment where it can apply to preclosure aspects of the GROA, but
it is only applied to the period immediately following permanent closure, except in 10 CFR
60.135(b)(3). However, unpackaged spent fuel or other HLW located at the GROA must be
contained as well. It is important for emplaced waste to be contained after closure and for
unpackaged waste to be contained Ming the operational period.

k
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4.21.4 Safety Functions and Regulatory Citations--

4.21.4.1 Associated Sqfety Functions

The following safety functions were identified from the " Repositoryrunctional Analysis" (Ref.1).

(1) Waste Package Design for Preclosure Containment and Retrieval

* Maintain waste disposal package functional capability during
preparatio. for disposal -'5.8.13-

* Ensure integrity of waste disposal package _ prior to transfer -
<

6.5.3
* Ensure integrity of waste disposal package at the start of-

emplacement - 6.6.1
* Withstand external loads on waste disposal package - 7.1.1.2.5
* Control condition of waste disposal package material when

-
emplaced - 7.1.2.1.1

* Control thermal environment 'of waste disposal package -
7.1.2.2.7

(2) Waste and Waste Package Protection for Preclosurt Containment

* Protect waste disposal package components from damage during
receiving - 5.3.6

* Maintain waste disposal package functional capability during
preparation for disposal - 5.8.13 -

* Ensure integrity of waste disposal package at the start of
emplacement - 6.6.1

* Protect waste disposal package from damage during-repository
operations - 6.20

* Withstand external loads on waste disposal package - 7.1.1.2.5
* Control condition of waste disposal package material -when

- emplaced - 7.1.2.1.1

* Control thermal environment of waste disposal package -
7.1.2.2.7'

(3) Waste Package Protection for Retrieval

* Maintain waste disposal package _ functional capability during
preparation for disposal : 5.8.13

* Ensure. integrity; of _ waste disposal package at the start of
emplacement - 6.6.1
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* Verify access entry point location before providing access to
waste in underground facility during waste removal operations -
6.9.4

* Remove physical impediments to waste dispa package removal i
from underground facility (e.g., debris, cover or plug) - 6.9.6 ;

* Protect waste disposal package from damage during repository
operations - 6.20

* Withstand external loads on waste disposal package - 7.1.1.2.5
* Control condition of waste disposal package material when

emplaced - 7.1.2.1.1
* Control thermal environment of waste disposal package -

7.1.2.2.7 ,

(4) Containmt.nt Facilities

* Radiation-controlled repository facility for removing waste from ,

transportation package - 6.41.2.1.5
'

* Radiation-controlled repository facility for waste inspection and '

test in receiving operations - 6.41.2.1.6
;

,

4.21.4.2 Referant Regulatory Citations

10 CFR 60.2, 60.21(c)(3), 60.102(e)(1), 60.111, 60,131, 60.132,*

60.133(a),60.133(c),60,133(e), and 60.135, ;

10 CFR 72.3,72.122(h), and 72.128*

4.21.4.3 Comments on and Comparison and Contmst of Sqfety Functions and
Regulatory Citations ,

(1) Waste Package Design for Preclosure Containment and Retrieval
"

The safety functions focus on the physical well-being of the waste
and waste package to protect the workers and public from the waste. 10 CFR 60.135(b)(3) and
60.135(a)(2) cover the safety functions related to the design of the waste package for preclosure
protection. Design of the waste package for retrieval operations has been covered in 10 CFR
60.111(b), 60,135(a), and 60.135(b)(3). Requiring that the waste package be designed to

,

address phywal properties, mechanical strength, mechanical stress, synergistic interactions, "

containment during retrieval, and labeling for retrievability all address that the waste package :

must be designed for retrieval. The waste package is part of the EBS, and the EBS is a part of ,

the GROA. The GROA has to meet the requirements of 10 CFR 60.111(b) and therefore, the
waste package must also meet this performance objective. The criterion for the integrity and
structural stability of the waste package and the provisions for the protection of health and safety -

of workers de ng retrieval operations to provide containment is in 10 CFR 60,135(b)(3).i
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Comparing 10 CFR 72.122(h)(5), it appears that 10 CFR
60,135(b)(3) does address the specific design requirements for waste protection by packaging,

(2) Waste and Waste Package Protection for Preclosure Containment

The associated safety functions identified above have specified
concerns related to protecting the integrity of the waste and waste package during and
immediately after the onsite processing and emplacement of waste into the geologic repository.

If it is assumed that safe handling of the waste and waste package
provides " protection" to ensure p:xlosure containment, the regulations in 10 CFR 60,131(a),
60.131 (b)(1), 60.131 (b)(2), 60.131 (b)(3), 60.131(b)(6), 60.131 (b)(7), 60.131(b)(10), 60,132(a),
60,133(a), and 60,133(e) do addreas the protection of the waste and waste package. If it is
assumed that the design to allow safe storage encompasses the protection of the spent-fuel
cladding during storage against undue degradation that leads to gross ruptures or operations
safety problems, then 10 CFR 60.131(a) addresses the same concerns expressed in 10 CFR
72.122(h)(1).

(3) Waste Package Protection for Retrieval

The safety functions regarding operations for protection of the waste
package for retrievability have been addressed in 10 CFR 60,111, 60.133(c), and 60.133(e),
since the waste package is part of the GROA.

(4) Containment Fac!!itles

The safety functions identified the need to (1) provide a radiation
control facility for removing or inserting waste from/to a shipping cask and for inspecting waste,
and (2) reestablish containment in the event of a containment loss. A review of the relevant
regulations revealed the following:

* 10 CFR Part 50 prescribes containment criteria throughout the
regulation in great detail.

,

* 10 CFR 60.2 defines containment as the confinement of
g radioactive waste within a designated boundary.

* 10 CFR 60.102(e)(1) describes a concept of the containment that
applies only to the postclosure period, i.e., the first several
hundred years following permanent closure.
10 CFR 72.3 defines confinement systems as those systems,*

including ventilation, that act as barriers between areas containing
radioactive substances and the environment.
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* 10 CFR 72.122(h) describes that spent-fuel cladding must be |
protected during storage against degradation that leads to gross
ruptures or the fuel must be otherwise contined such that
degradation of the fuel during storage will not pose operational
safety problems with respect to its removal from storage. These
requirements may be fulfilled by overpacking consolidated fuel
rods o' unconsolidated assemblies or other means as appropriate.

* 10 CFk 72.128 requires that spent fuel and high-level radioactive
waste stc age, and other systems that might contain or handle
radioactive materials associated with spent fuel or _high-level
radioactive waste, be designed to ensure adequate safety under
normal and accident conditions. These handling and storage
systems must be designed with confinement structures and-
systems.

10 CFR Part 60 addresses con:ainment for the period following
permanent closure and during the operations period in 10 CFR 60.135(b)(3).10 CFR Part 60
addresses the safety functions associated with GROA design for containment of unpackaged
HLW in 10 CFR 60.111(a) 60.131(a), 60,131(b), 60.132(a), 60.132(b) and 60.132(c).

4.22 COMPUTATIONAL AND SOFTWARE CAPABILITP'S

There are no subtopics for this ROC Topic.

4.22.1 Conclusions Regarding the Sufficiency and Adequacy of the Regulations

10 CFR Part 60 sufficiently and adequately addresses the criteria for any associated
computational and software capabilities for repository operations. Operational computer and
software capabilities for accounting, monitoring, testing, projection, record-keeping, data
analysis, and decision making are perhaps the curl lt trend and future development for
operations. However, they are not indispensable, and they address a method to achieve an
objective rather than what objective is to be achieved. The performance objectives and design
criteria for the GROA are included in 10 CFR Part 60. Any structures, systems, equipment,
and components used in the GROA must meet the appropriate performance objectives and design
criteria. If the licensee chooses to apply robotics and automation, the selected components
would include computer and software capabilities. These components must be in compliance
with the applicable performance objectives and design criteria.

4.22.2 Concepts, Operational Criteria, and Rationale

This subsection presents the concepts, operational criteria, and rationale that were
developed to substantiate the conclusions presented above.
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!
Concept. There should be no criteria speciGed ior operational computational and

'

softwar capabilities. :

Optmtional Cntena. There are none.

Rationalt for No Optmflonal Critcda. No specine operational criteria for
computational and software capabilities are proposed because all the operational crituia in 10
CFR Part 60, applicable to a particular aspect of the repository, would apply to operational
computers and software, if used. The current criteria for any feature of the GROA would apply
to the computational tsnd software capabilities associated with that particular feature. Separate
criteria for operational computational and software capabilities are not requirvi because criteria
for operational computational and software capabilitice would address how to accomplish an
objective rather than what objectives are to be met. In view of the potential hazards, repetitions
of maneuvering, and mechanical energy or power requiremcuts for rnany of the tasks involved
in the handling, storage, processing, pacxaging, emplacement, end retrieval of the wastes,
operational computational and software capabilities (including robotics and automation) may be
helpful and useful for their accomplishment. Operational computational and software capabilities
may be essential and, in many cases, an integral part of operations. However, they are not
indispensable and all of the tasks can be accomplished mechamcally, manually, or electrically.

4,11.3 Elements Considered for negulation

4.22.3.1 Structures, Systems, Components, Equipment, Opem! cns, Pmcedures,!

Personnel Requirements, Environmental Considemtions, Etc.

Some of the elemen's that may be relevant to the e,e of computers and
software at a reposi'.ory are as follows:

* Fuel assemblies handling in hot cells i
* Waste transfer and transporting |

* Fuel assemblies consolidation operations
* Waste inspection and characterization processes
* Waste emplacement operations'

* Waste unloading operations
* Bridge crane operations
* Fuel assemblics transfer operations
* Surface storage operations
* Cask receiving and shipping operations
* Waste packaging operations
* Waste retrieval operations|

* Waste identincation and inspection systems
| * Radiological operations

* Positioning, aligning, and emplacing operations
* Waste removal operations
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t
Records management! *

Monitoring!
*

Security and safeguardsi
*

j * Inventory control
i * Robotic systems
j * Communication and information systems

!
| 4.22.3.2 Comments on and Discussion of the Elements Considered for

Regulation

|
Criteria for the use of computational and software capabilities for

repository design, construction, or operation would address methods of how objectives for the
;

reiository may be met. When computers or software are used they must meet the same criteria
for the feature of the GROA for which they are used. For example, if a computer / software

.

i

j package operates equipment "important to safety," the computer and its software must meet all

i the design criteria and the QA requirements because the computer and software would be

j components important to safety.

4.22.4 Safety Functions and Regulatory Citations )
!
' 4.22.4.1 Associated Sqfety Function.1 ;

i
The following safety functions were identified from the " Repository

Functional Analysis" (Ref.1).
,

* Computational capability for security and safeguards (e.g., monitor'

intrusion, access / egress control) - 2.20.2.3!

* Software for security and safeguards - 2.20.3
* Software for waste disposal package components receiving operations - ,

1 5.35.2.3
* Computational capability for waste lag storage operations - 5.35.3.2.5i

* Software for waste lag storage (e.g., inventory, process control,
,

management) - 5.35.3.3;

* Computational capability for waste packaging operations - 5.35.5.2.11
* Software for waste packaging operations (e.g., inventory, process

control, monitoring) - 5.35.5.3'

* Computational capability for repository waste receiving operations -
6.41.2.2.6

,i * Software for repository waste receiving operations (e.g., inventory,
process control, monitoring) - 6.41.2.3,

* Computational capability for waste lag storage operations - 6.41.3.2.5*

* Software for waste lag storage-(e.g., inventory, process control,
i monitoring) during repository operations - 6.41.3.3

* Computational capability for repository waste transfer - 6.41.4.2.3

i
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* Software for repository waste transfer operations (e.g.,
inventory, monitoring) - 6.41.4.3

* Computational capability for waste emplacement operations -

6.41.5.2.8
* Software for waste emplacement operations (e.g., inventory, process

control, monitoring) - 6.41.5.1
* Software for monitoring during repository operations - 6.41.6.3
* Computational capability for waste removal operations 6.41.7.2.8
* Software for waste removal operations (e.g., inventory, process

control, monitoring) - 6.41.7.3
* Computational capability for off-site shipment operations - 6.41.8.2.10
* Waste off site shipment operations software (e.g., inventory, process

control, management) - 6.41.8.3
* Computational capability for closure and decommissioning -

6.41.9.2.10
* Closure and decommissioning software (e.g., inventory, process

control, monitoring) - 6.41.9.3

4.22.4.2 Referant Regulatory Citations

* 10 CFR 61.80(c)

4.22.4.3 Comments on and Cornparison and Contrust of Sqfety Functions and
Regulatory Citations

ine associated safety functions address computational and software
capabilities for repository operations. The current regulations have not specifically covered diese
considerations. The needs for computational and software capabilities are not the objectives to
be met but are, rather, a particular technique that can be applied to meet an objective.

It is envisioned that during the emplacement period, the nuclear material
accounting and records system may use computational and a ftware capabilities. Though no
regulations exist in the current 10 CFR Part 60 concerning computer and software capabilities,
10 CFR 61.80(c) has stipulated that records stored in electronic media may be used.
Conceptually, any such requirements are not objectives, but rather are how specific objectives
may be met.

Criteria for computational and software criteria for robotics, electronic
operations, and other automation in both surface and subsurface facilities are not in 10 CFR Part
60. These criteria are not covered in other regulations because they would be essentially
concerned with how to meet specific operational objectives rather than with what objectives are
to be met.

4
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Computational and software capabilities may be needed to enhance the
communications with other nuclear waste facilities, the utilities of nuclear power plants, the
MRS, transportation systems, and governmental and regulatory agencies. The computational and
software capabilities may also provide needed information and analyses far the development of
future databases and/or expert systems related to IILW repository operation. All these concerna
are again related to how to meet the necessary objectives.

4.23 VFSTILATION

This ROC Topic has the following subtopics:

m Underground Ventilation Separation
4 Jentilation Design

4/entilation for Retrieval

4.23.1 Conclusions Regarding the Suffielency and Adequacy of the Regulations

(1) Underground Ventilation Separation

10 CFR 60.133(g)(3) sufficiently and adequately addresses the need for
separate ventilation for the underground facility. The existing design criteria are intended to
provide further protection to the workers in the excavation area. Some leakages between the
excavation and emplacement areas are likely. Ilowever, these lear. ages should be minor if
separate ventilation is maintained. TMrefore, the consequence of the leakages would be minimal
and well within the prfonnance objectives of 10 CFR 60.111(a).

(2) Ventilation Design

10 CFR Part 60 has criteria that sufficiently and adequately address design of
ventilation to control effluents and airborne exposures to workers and the public.

(3) Ventilation for Retrieval

10 CFR Part 60 sufficiently and adequately addresses criteria for use of
ventilation during retrieval.

4.23.2 Concepts, Operational Criteria, and Rationale

This subsection presents tne concepts, operational criteria, and rationale that were
developed to substantiate the conclusions presented above.
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(1) Underground Ventilation Separation

Concept. Criteria are needed for separate ventilation systems for the
excavation and waste emplacement areas.

Oprmtional Criteria. The operational criteria required to address this concept
are presented in 10 CFR 60.133(g)(3).

Rationalefor the Opcmtional Criteria. The criteria in 10 CFR 60.133(g)(3)
fully address the concept because they are generally written. The concept of separate ventilation
is to provide further radiation safety for the woikers in the excavation area. The separate
ventilation for tlie excavation area and the waste emplacement area could require separate
ventilation systems for each area.10 CFR 60,133(g)(3) implies allowance for leakage of air
from one system to another. Since 10 CFR 60.111(a) has to be met in the emplacement area,
the leakage 01 air from the emplacement area to the excavation area will have no consequence.

(2) Ventilation Design

Concept. The ventilation systems should be designed to control effluents and
protect the workers.

Opcmtional Criteria. The opemtional criteria to address this concept are
presented in 10 CFR 60.I11(a),60.131(a)(1),60.131(a)(4),60.131(a)(6),60.132(b),60.132(c),
and 60.133(g).

Rationalefor the Opemtional Criteria. The above cited criteria fully address
the above concept because they are written to address control and monitoring of airbome
contamination in the facilities and emitted from the facilities.

(3) Ventilation for Retrieval

Concept. The criteria for emplacement period ventilation should apply to the
retrieval period,

Opcmtional Criteria. The operational criteria to address the concept are :
s

presented in 10 CFR 60.111(a).

Rationale for the Opemtional Cris ia. 10 CFR 60.111(a) addresses thecr

safety performance objectives which apply during times through permanent closure or "until
permanent closure has been completed," which includes a retrieval period, if necessary.
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4.23.3 Elements Comidered for Regulation

4.23.3.1 Stmetures, Systems, Components, Equipment, Opemtions, I'mcedures,
l'ersonnel Requirements, Envimnmental Considerations, Etc.

(1) Underground Ventilation Separation

Elements relevant to underground ventilation include:

* Structures
Shafts / ramps

- Access drifts
Emplacement drifts

* Systc ms
- Control system - damper movers, air door movers, and speed

controllers
- Waste emplacement ventilation system
- Development (i.e., excavation) ventilation

* Components
- Air doors
- Seals
- Seal materials
- Host rock at and near seal locations
- Scal rock interface
- Ducts
- Dampers
- Regulators
- Bulkheads

* Equipment
- Blowers (fans)

HEPA filters-

Electric motors-

Automatic shutoff-

Air conditioning-

* Operations
Maintenance-

- Inspection
* Procedures

- Operations
- Maintenance
- Inspection

175



. ~ _ . - - _ . _ _ _ _ _ _ _ _ _ _ . _ . _ . . _ _ _ . . _ . _ _ . _ _ _ . . _ _ _ _ _ _ _ -

?

!

!
i

(2) Ventilation Design i
'

i ,

I

Elements relevant to ventilation design are the same as above.

(3) Ventilation for Retrieval ,

'

i

Elements related to ventilation for retrieval are the same as those |'

above. ;

4.23.3.2 Comments on and Discussion of the Elements Considered for
Regulation ,

t

(1) Underground Ventilation Separation [
L

One way to satisfy the intent of the design objective expressed by 10
CFR 60.133(g)(3)is to have separate ventilation systems, and to maintain a higher air pressure ;

in the excavation area than in the waste emplatement area. |

'

Air flow in any underground facility will be dominated by air Dow '

in drifts. However, in unsaturated media, air also flows through discontinuities in the rock.
Before waste is emplaced, air flow is governed primarily by the ventilation system and its
controls. Soon after wast: is emplaced, thermal effects will start to influence air flow patterns. .

The thermal gradient will likely induce some air flow from heated areas (e.g., the waste
emplacement area) toward unheated areas (the excavatica :trea). Since some air may flow
through the unsaturated media, the specific design must address this aspect for separating the
ventilation systems for the two areas.

(2) Ventilation Design

The elements for ventilation are not unique and are generally
,

addressed by 10 CFR Part 60.

(3) Ventilation for Retrieval
\

The elements for ventilation design for repository emplacement

operations would appear to apply to retrieval,

i

|
4.23.4 Safety Funettons and Regulatory Citations

4.23.4.1 Associated Sqfety Functions

The following safety functions were identified from the " Repository
Functional Analysis" (Ref.1),
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(1) Underground Ventilation Separation'

!
: * Isolate underground waste operations air from construction areas
1 during concurrent operations - 6.28

.

* Underground ventilation and air conditioning - 6.41.1.2.6

|
* Ventilation and air conditioning for underground waste operations

- 6.41.1.2.6.1-

,

(2) Ventilation Design

i
* Limit releases of radionuclides to the general environment during

waste preparation operations - 5.17
I * Ventilation and air conditioning for general purpose surface waste

preparation facilities - 5.35.1.5
* Ventilation and air conditioning for waste lag storage facilities -

:

! 5.35.3.1.3

|
* Ventilation and air conditioning for waste packaging facilities -

| 5.35.5.1.9
* Monitor repository conditions that affect radiological health and'

! safety or isolation during repository operations - 6.8
* Limit releases of radionuclides to the general enviromnent duringJ

waste disposal operations - 6.17'

Ventilation and air conditioning for underground caretaker ande

taste retrieval operations - 6.41.1.2.6.2
,

Ventilation and Mr conditioning for underground facility closure*
,

| operations - 6.41.1.2.5.3
Ventilation and air conditioning for repository waste receiving*

facilities - 6.41.2.1.8
Ventilation and air conditioning for repository waste lag storage' *

facilities - 6.41.3.1.3t

Ventilation and air conditioning for repository waste transfer*

facilities - 6.41.4.1.3
Ventilation and air conditioning for waste emplacement facilitiesi *

(surface and subsurface) - 6.41.5.1.5, 6.41.7.1.4
'

Ventilation and air conditioning for waste off site shipment*:
j facilities and equipment - 6.41.8.1.10

Ventilation and air conditioning for material package and*

shipment facilities (surface and subsurface) - 6.41.9.1.8

(3) Ventilation for Retrieval
.

* Ventilation and air conditioning for underground caretaker and
waste retrieval operations - 6.41.1.2.6.2
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! 4.23.4.2 Relevant Regulatory Citations

! -

I* 10 CFR 60. lll(a), 60,131(a)(1), 60,131(a)(4), 60,131(a)(6),
,

60,131(b)(9),60.132(b),60.132(c),60.133(a)(2), and 60.133(g)
1 * 30 CFR 57.4760
:

4.23.4.3 Comments on and Comparison and Contrast of Sqfety Functions and .

,

Regulatory Citations
,

(1) Underground Ventilation Separation

10 CFR 60.133(g)(3) requires that the underground facility ventilation
system be designed to separate ventilation of the excavation and waste emplacement areas.
Interpretation of " separate the ventilation" could mean the ventilation air is separate, ventilation
systems are separate, ventilation dampers and controls are separate, areas ventilated are separate,
or all of the above. The interpretation of separate ventilation systems seems the most logical.

if it is presumed that the basic intent of the design objective is
separating the ventilation systems for the waste emplacement and excavation areas, this would
help to ensure that any air which might contain radioactive material (i.e., air in the waste
emplacement area) would not directly enter into the excavation area. This would provide
assurance of worker radiological safety in the excavation area.

With the introduction of air doors, heavy curtains, and ventilation
seals, some leakage from one area to. the other could occur. If air leakage isfrom the waste
emplacement area to the excavation area, assuming airborne contamination is present, excavation
area worker radiological safety would not be provided. Ilowever, if leakage were from the
excavation area to the emplacement area, then the best intent of having two separate systems
would be effective. Therefore, it can be argued that it is necessary to have separate ventilation
systems, especially systems that permit leakage in only one direction (i.e., from the excavation
area to the emplacement area).

The issue of fan reversibility should be discussed because, at first
reading, there appears to be a potential conflict in applicable regulations. According to 10 CFR
60.133(g)(3), "The (underground facility) ventilation system shall be designed to separate the
ventilation of excavation and waste emplacement areas." The objective here is to prevent now
of radionuclides from the waste emplacement area to the excavation area in thtunlikely event
of rupture or leakage of a waste package. This can likely be accomplished by the following:
(1) suitable arrangement of drifts, control doors, separate ventilation systems, and ventilation
control devices and (2) maintenance of a higher air pressure at all times in the excavation area.-
than in the waste emplacement area.

Ifowever, mining regulations referenced in 10 CFR 60.131(b)(9)
require mechanical ventilation to be reversible (see 30 CFR 57.4760) to control the underground
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spread of fire, smoke, and toxic gases in the esent of Gre. 10 CFR 60,133(a)(2) also requires
the underground facility to be designed so that the effects of credible disruptive events, such as
nres, v'ill not spread through the facility. 30 CFR Part $7 does allow for two alternative means
to control the impact of the spread of fire, smoke, and toxic gases: control doors or effective
evacuation procedures, if the underground facility ventilation is designed to meet the intent of
10 CFR 60.133(g)(3) by maintaining lower air pressures for the waste emplacement than for the
excavation areas at all times, reversible fans, which may be required or desirable by 30 CFR
Part 57 and 10 CFR 60.133(a)(2), may cause the smoke or effects of the fire to Dow from the
excavation area to the emplacement area. But fires are unlikely events, and releases from the
waste package are an even more unlikely events. The design should consider protecting the
workers for cach event. Under emergency conditions, worker safety is the utmost concern, and
it appears that reversible fans would be permitted by the regulations provided that suitable
measures can be taken to protect against inadvertent or accidental reversal.

(2) Ventilation Design

The design criteria for ventilation are similar among the various
regulations, and the safety functions all appear to be addressed.

(3) Ventilation for Retrieval

The criteria for ventilation in 10 CFR Part 60 apply to anticipated
operations. Waste retrieval is an anticipated operation. The current criteria in 10 CFR
60.133(g) for ventilation address the safety function for providing subsurface ventilation for

t

l retrieval operations.

4.241UAl.lTY ASSURANCE

There are no subtopics for this ROC Topic.

4.24.1 Conclusions Regarding the Sufnciency and Adequacy of the Regulations

10 CFR Part 60 has adequate and sufficient criteria for quality assurance which are
equivalent to the criteria established for nuclear power plants and for an MRS because 10 CFR
Part 60 references 10 CFR Part 50, Appendix B. The current criteria are appropriate and are
suf0cient for quality assurance related to meeting the performance objectives.

4.24.2 Concepts, Operational Criteria, and Rationale

This subsection presents the concepts, operational criteria, and rationale that were
developed to substantiate the conclusions presented above.

Concept. Criteria are needed for QA for features of the repository that are
important to safety and isolation and features associated therewith. The QA programs should
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have criteria similar to that of other nuclear facilities that handle spent fuel or other 11LW. :

'
Operutional Criteria. The operational criteria required to address this concept ate

presented in 10 CFR 60.21(c)(4),60.31(a)(3),60.150,60.151, and 60.152.
.

?
!

Rationaleforthe Operational Criteria. The criteria cited aboe fully address the
concept because an application of the criteria of 10 CFR Part 50, Appendix B (incorporated by

Ireference into 10 CFR Part 60), to the design, construction, and operation of nuclear power
plants has a well established history of successful implementation and has comprehensive
guidance for implementation of QA programs through the ASME Standard NQA (Nuclear <

Quality Assurance)-1 (Ref. 26) and ASME Standard NQA 2 (Ref. 27),
a

4.24.3 Elements Considered for Regulation

4.24.3.1 Structures, Systems, Components, Equipment, Operutions, l'rocedures,
Personnel Requirements, Environmental Considerutions, Etc.

The quality assurance program applies to: (1) structures, systems, and
components important to safety, (2) design and characterization of barriers important to waste
isolation, and (3) activities related to (1) or (2) such as site characterization, facility and
equipment construction, facility operation, performance confirmation, permanent closure, and
decontamination and dismantling of surface facilities.

4.24.3.2 Comments on and Discussion of the Elements Considered for
Regulation

10 CFR 60.151 is written to have very broad applicability for QA; and
by referencing 10 CFR Part 50, Appendix B,10 CFR 60.152 helps to ensure the QA program
criteria will be adequate and sufficient.

4.24.4 Safety Functions and Regulatory Citations

4.21.4.1 Associated Sqfety 1%nctions

The following safety functions were identified from the " Repository
Functional Analysis" (Ref.1).

* Implement a quality assurance program for security Ed safeguards -
2.13

* Implement a quality assurance program for waste preparation
operations - 5.14

* Implement a quality assurance program for waste disposal operations -
6.13

180

_ _ , _ , _ _ _ ~ _ _ __ _ _. . . . _ __



4.24.4.2 Referant Regulatory Citations

* 10 CFR 50.4(b)(7), 50.34(a)(7), 50.54(a)(3), 50.55(f)(3), 50.70,
50.71, Par; 50, Appendix A-1, Criterion 1, and Appendix B

* 10 CFR 60.21(c)(4),60.31(a)(3),60.44,60.71,60.75,60.150,60.151
and 60.152

* 10 CFR 72.24(n), 72.40(a)(7) 72.48, 72.70, 72.82, 72.122(a), and
72.140 through 72.176

4.24.4.3 Comments on and Comparison and Contmst of Sqfety Functions and
Regulatory Citations

The associated safety functions are comparab1c, suggesting a broad
application of QA requirements, while one specincally addressed security and safeguards QA.
10 CFR 60.150-60.152, with the referenced 10 CFR Part 50, Appendix B, is equivalent to 10
CFR 72.140-72.176. Each contains the eighteen criteria for a quality assurance program.
Originally applicable to nuclear power plants and fuel reprocessing plants,10 CFR Part 50,
Appendix B, provides examples of design control and test control applications which are specific
to power plants, while corresponding portions of 10 CFR Part 72 provide ISFSI/MRS oriented
examples. The licensee should be able to easily discern these cases and substitute equivalent
criteria applicable to a repository. 10 CFR 50.34(a)(7) and 10 CFR Part 50, Appendix A 1,
Criterion 1, establish the basic requirement for a quality assurance program, and are equivalent
to 10 CFR 60.31(a)(3), 60.152, 72.40(a)(7), 72.122(a), and 72.140(c). Access and office
facilities for NRC inspectors are required by 10 CFR 50.70, 60.75, and 72.82. 10 CFR
50.4(b)(7), 50.34(a)(7), 50.54(a)(3),- 50.55(f)(3), and 50.71 involve submittal of quality
assurance related documents and changes. Equivalent criteria are identified in 10 CFR
60.21(c)(4), 60.44, 60.71, 72.24(n), 72.48, and 72.70.

Overe'1, the quality assurance associated regulations in 10 CFR Parts 50,
60, and 72 appear entirely consistent.

4.25 PRECLOSURE SECURITY AND SAFEGUARDS

This ROC Topic has the following subtopics:

(1) Security and Safeguards
(2) Sabotage Affecting Long-Term Performance
(3) Application of Relevant Portions of 10 CFR Part 73
(4) Security Plans

i
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4.25.1 Conclusions Regarding the Sufficiency and Adequacy of the Regulations

(1) Security and Safeguards

10 CFR Part 60 is sufficient and adequate regarding preclosure security and

safeguards because it requires certification and description of security and safeguards proposed

by DOE.

Note: Requirements for other facilities, including those operated by DOE, in
other Parts of Title 10 of the Code of Federal Regulations are much more detailed, and may
require more detailed information in the license appilcation.

(2) Sab9tage Affecting Long-Tenn Perfonnance

10 CFR Part 60 is sufficient and adequate, since a description of DOE's
physical security plan against radiological sabotage is a requirement.

(3) Application of Relevant Portions of 10 CFR Part 73

The current criteria in 10 CFR 60,21(b)(3) and 60.21(b)(4) are sufficient and

adequate because DOE has experience with comparable facilities. The current criteria in 10
CFR 60.21(b)(4) are broadly written to address sabotage unique to a GROA.

(4) Security Plans

The current criteria in 10 CFR 60.21(b)(3) and 60.21(b)(4) are sufficient and
adequate to require physical security plans.

4.25.2 Concepts, Operational Criteria, and Rationale

This section presents the concepts, operational criteria, and rationale that were
developed to substantiate the conclusions presented above.

(1) Security and Safeguards

Concept. Criteria are needed to ensure that the GROA will be designed,
constructed, and operated to address the relevant portions of 10 CFR Part 73 or similar criteria.

Operational Criteria. Operational criteria needed to address the concept are
presented in 10 CFR 60.21(b)(3) and 60.21(b)(4).

Rationalefor the Operuttonal Criteria. The criteria in 10 CFR 60.21(b)(3)
and 60.21(b)(4) address this concept because DOE has experience with comparable facilities
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[60.21(b)(3)] and, where unique features of a GROA exist,10 CFR 60.21(b)(4) is broadly
written to address sabotage.

(2) Sabotage Affecting Long-Tenn Performance

Concept. Criteria for security and safeguards to prevent or detect :.abotage
of the postclosure performance features of a repository are needed.

Opcmtlanal Cdteda. The operational criteria needed to address this concept
are presented in 10 CFR 60.21(b)(4).

Rationale for the Opcmtional Cdtrda. 10 CFR 60.21(b)(4) addresses this
concept because requiring a description of the physical security plan for sabotage can ensure
radiological protection from sabotage of HLW.

(3) Application of Relevant Portions of 10 CFR Part 73

|
Concept. Criteria are needed so that the GROA will be designed, constructed,

and cierated to address the relevant portions of 10 CFR Part 731:garding sabotage.

Opcmtional Criteria. The operational criteria needed to address this concept
are prescnted in text similar to 10 CFR 60.21(b)(3) and 60.21(b)(4).

Rationale for the Opemtional Cdteda. The criteria in 10 CFR 60.21(b)(3)
and 60.21(b)(4) address this concept because DOE has experience with comparable facilities
(60.21(b)(3)) and, where unique features of a GROA exist,10 CFR 60.21(b)(4) is broadly
written to address sabotage.

(4) Security Plans

Concept. Criteria are needed for a description of the measures for physical
protection, including design features for compliance with appropriate sections of 10 CFR Part
73.1

4

Opemtional Cdteda. The operational criteria needed to address this concept ,

are presented in 10 CFR 60.21(b)(3) and 60.21(b)(4).

Rationale for the Opemtional Cdteda. Information required by 10 CFR
60.21(b)(3) and 60.21(b)(4) fully addresses this concept because these sections require a
description of physical protection measures, which would include design features for the GROA.
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4.25.3 Elements Considered For Regulation

4.25.3.1 Structures, Systems, Components, Equipment, Opemtions, Pmcedures,
Personnel Requirements, Environmental Considemtions, Etc.

(1) Security and Safeguards

Some of the elements relevant to promoting the common defense and

security are as follows:

* Facilities and equipment for security, including computer, guard
stations, armory, security personnel vehicles, surveillance
equipment (video monitoring, etc.), communications network,
software for security and safeguards, system to maintain and
secure security and safeguards records and reports

* Physical barriers to access controlled areas and facilities within
fences, walls, and locks

* Training facilities for security and safeguards, precedures for
training and certifying personnel for security and safeguards, and
procedures to screen / qualify candidate security and safeguards
trainees

* Procedurcs to monitor personnel reliability, conduct periodic
training exercises, periodically recertify security and safeguards
personnel, conduct investigations and issue long-term
authorizations for access to operations areas and specific ]
facilitics, and issue temporary individual authorizations for access ;

o operations areas and specific facilities
* Facilities for maintenance of security and safeguards facilities and

equipment
* Procedures for interacting with law enforcement agencies in

support of security of the controlled area
* Procedures for training security personnel, ensuring integrity of

security personnel, controlling access to on-site IILW storage,
and handling information which might be used by saboteurs

* Procedures for background (criminal history) checks of
employees and visitors and procedures for training of same

* Emergency response equipment and storage (armory with
appropriate weapons to deter armed saboteurs and terrorists),
controlled access to emergency response equipment storage
armory

* Procedures and equipment for detecting potential sabotage and
sabateurs, contingency procedures for the event of loss or theft -
of special material, and procedures to account for and maintain
inventories of nuclear materials in the waste management system

;
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* Equipment and procedures to verify transportation vehicle
condition and absence of sabotage devices (e.t,., explosives)
during receiving of waste package components

(2) Sabotage Affecting Long-Tenn Perfonnance

Some of the elements relevant to sabotage affecting long term
performance are as folloivs:

* Procedures for controlling access to or avoiding disturbance of
the controlled area and the areas outside the controlled area where
conditions may affect isolation within the controlled area and
procedures for emergency response for the preceding conditions

* Procedures and equipment for detecting potential sabotage and
saboteurs ,

* Waste package or waste package component storage facilities, and
any equipment necessary to maintain proper storage conditions
(e.g., physical security controls for entrance to facility and
possible sabotage via environment, personnel access control
devices, interlocks, and alarms for environmental parameter
bounds)

| * Emplacement borehole equipment intended to provide physical
security against tampering by unauthorized persons (fail safe
design, emplacement borehole locks, transporter locks, personnel
access control devices, and interlocks)

* Procedures for controlling the storage, handling, testing,
transporting, and emplacing of waste packages and their
components with respect to security considerations (multiple point
control of waste access and sequential control of processes)

(3) Application of Relevant Portions of 10 CFR Part 73

The elements relevant to this subtopic would include the detailed
security requirements in accordance with pertinent portions of 10 CFR Part 73.

(4) Security Plans

The elements of a security plan should address those elements listed
above,

'85.
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4.25.3.2 Comments on and Discussion of the Elements Considered for
Regulation

(1) Security and Safeguards

The elements indicate that rnany aspects of preclosure security and
safeguards are not covered in detail by requirements ir.10 CFR Part 60. The security and
safeguards criteria in 10 CFR 60.21(b)(3) and 60.21(b)(4), by referencing " comparable surface
facilities," may be inadequate, considering the repository will be a first-of a kind facility and
security for sabotage affecting long-term performance is a wholly unique area.

(2) Sabotage Affecting Long-Term Performance

The elements show that waste package security and protection should
include environmental aspects of security so that sabotage of the package environment (with
subsequent long term performance degradation) would not go undiscovered before or after a
package is emplaced.

(3) Application of Relevant Portions of 10 CFR Part 73

The sections in 10 CFR Part 73 that deal with sabotage would be
related to a geologic repository. These criteria would have to be carefully reviewed to ensure
that wcurity related to sabotage of long-term containment and isolation features of a repository
would be adequately addressed.

(4) Security Plans

A description of the security plan could address all the elements
above. s

4.25.4 Safety Functions and Regulatory Citations

4.25.4.1 Associated Sqfety Functions

The following safety functions were identified from the CNWRA
" Repository Functional Analysis" (Ref.1). :

(1) Security and Safeguards

* Screen / qualify candidate security and safeguards trainees - 2.2
* Train and certify security and safeguards personnel - 2.3 -
* Monitor personnel reliability - 2.4
* Conduct periodic training exercises - 2.5
* Periodically recertify security and safeguards personnel - 2.6
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i
i
1

1

i

Conduct investigations and issue long-term authorizations fori *

access to operations areas and speciGe facilities - 2.7-

) Prevent unauthorized access to (and activities in) operations areas*
: 2.8
! Account for access and egress of authorized visitors 2.8.1*

Control temporary individual authorizations for access to*

operations areas and specific facilities - 2.8.2
Detect and respond to intrusions and other unauthorized activities*

i - 2.8.3
* Prevent .ncft, sabotage, or terrorism in waste management{

facilitics - 2.9<

Account and maintain inventories of nuclear materials in thei
*

j waste management system - 2.10
Maintain and secure security and safeguards records and reports -: *

' 2.12

| Implement a quality assurance program for $ccurity and*

safeguards 2.13'

Ensure operability of security and safeguards equipment important*
,

j to safety - 2.14
Ensure 6tness for duty of personnel certified for security and

'|
*

safeguards operations that are important to safety - 2.15
Control configuration of operational security and safeguards*

facilities, equipment, softwa~e and procedures 2.16
Ensure the stability of security and safeguards facilities important*

to safety under local foundation conditions - 217
Ensure the ability of security and safeguards facilities and*

equipment to perform their intended functions under naturally
,

induced conditions and events (e.g., weather, seismic activity) -
2.18
Ensure the ability of security and safeguards facilities and*

equipment to perform their intended functions under conditions
and events induced by human activity - 2.19
Security and safeguards generic system elements - 2.20*

Facilities for security and safeguards - 2.20.1*

* Facilities for security and safeguards operations (e.g.,

i administrative, investigatory, computer, guard stations, armory) -
| 2.20,1,1 !

l

Physical barriers to operations area (s) access - 2.20.1.2*

Training facilities for security and safeguards - 2.20.1.3*

Facilities for maintenance of security and safeguards facilities and*

I equipment - 2.20.1.4
Equipment for security and safeguards - 2.20.2*

Operations area. surveillance equipment for security and*

safeguards - 2.20.2.1
|
|
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* Detection equipment for unauthorized entry of emplacement
opening / location 2.20.2.2

* Computational capability for security and safeguards (e.g.,
monitor intrusion, access / egress control) - 2.20.2.3
Communications network for security and safeguards - 2.20.2.4*

* Vehicles, armaments, and personal equipment for security and
safeguards - 2.20.2.5

* Equipment for preparation and retention of security and
safeguards records and reports - 2.20.2.6

* Training equipment for security and safeguards - 2.20.2.7
* Equipment for security and safeguards unsafe /cmcrgency

conditions - 2.20.2.8
* Equipment, spares, and materials for security and safeguards

facilities and equipment maintenance - 2.20.2.9
* Software for security and safeguards - 2.20.3
* Trained and certified personnel for security and safeguards -

2.20.4
* Trained and ecrtified personnel for security and safeguards

unsafe / emergency conditions - 2.20.4.1
* Trained and certified personnel for security and safeguards

facility and equipment maintenance - 2.20.4.2
* Procedure (s) for sceurity and safeguards - 2.20.5
* Procedure (s) to screen / qualify candidate security and safeguards

trainees 2.20.5.1
* Procedure (s) to train and certify security and safeguards personnel

- 2.20.5.2
* Procedure (s) to monitor personnel reliability - 2.20.5.3

.

* Procedure (s) to conduct periodic training exercises - 2.20.5.4 !

* Procedure (s) to periodically recertify security and safeguards
personnel - 2.20.5.5

* Contingency procedure (s) for the event ofloss or theft of special
nuclear material - 2.20.5.6

* Procedure (s) for security and safeguards unsafe /cmergency
conditions - 2.20.5.7

* Procedure (s) for security and safeguards facility and equipment
maintenance - 2.20.5.8

* Verify transportation vehicle condition and absence of sabotage
devices (e.g., explosives) upon receipt of waste disposal package
components - 5.3.1

(2) Sabotage Affecting Long-Term Perfonnance

* Conduct investigations and issue long-term authorizations for
access to operations areas and specific facilities - 2.7

,
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* Prevent unauthorized access to (and activities in) operations areas
- 2.8

* Control temporary individual authorizations for access to
operations areas and specific facilitics - 2.8.2

* Detect and respond to intrusions and other unauthorized activities
- 2.8.3

* Prevent theft, sabotage, or terrorism in waste management
facilities - 2 9

* Maintain and secure security and safeguards records and reports -
2.12

* Physical barriers to operations area (s) access - 2.20.1.2
* Detection equipment for unauthorized entry of emplacement

opening / location - 2.20.2.2
* Communications network for security and safeguards - 2.20.2.4
* Verify transportation vehicle condition and absence of sabotage

devices (e.g., explosives) upon receipt of waste disposal package
components - 5.3.1

(3) Application of Relevant Portions of 10 CFR Part 73

* Prevent theft, sabotage, or terrorism in waste management
facilities - 2.9

* Account for and maintain inventories of nuclear materials in the
waste management system - 2.10

* Maintain and secure security and safeguards records and reports -
2.12

* Ensure the ability of security and safeguards facilities and
equipment to perform their intended functions under conditions
and events induced by human activities - 2.19

* Contingency procedure (s) for the event ofloss or theft of special
nuclear material- 2.20.5.6

(4) Security Plans

* Plan nuclear security and safeguards operations - 2.1
* Plan normal security and safeguards op: rations - 2.1.1
* Plan for security and safeguards contingencies - 2.1.2

4.25.4.2 Rescrant Regulatory Citations
,

10 CFR 50.4(b)(4)(i) through 50.4(b)(4)(iv)*

10 CFR 60.21(b)(3),60.21(b)(4),60.21(c)(8),60.21(c)(10),60.31(b),*

60.41(c), 60.43(b)(5), 60.46(a)(3), 60.71(b), 60.75(c)(3), and
60.135(b)(4)
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|

|
}

* 10 CFR 61.23(c) and 61.24(h)(1) i

* 10 CFR 70.4 |
10 CFR 72.24(o), 72.44(e), 72.168, 72.180, 72. I 82, 72.184, 72. I 86,*

and Part 72, Subpart 11
10 CFR 73.1 through 73.24 and 73.40 through 73.80 .*

!

4.25.4.3 Cominents on and Comparison and Contrust of Sqfety Functions and |
Regulatory Litations :

'

(1) Security and Safeguards

As part of the license specification and conditions,10 CFR r

60.21(b)(3) and 61.24(h)(1) address security and safeguards. 10 CFR 60.31(b) and 60.41(c)
contain similar stipulations.

Maintaining control of and accounting for the inventory of nuclear
materials are important to prevent diversion of nuclear materials. Waste package identification

'

and location are covered by 10 CFR 60.135(b)(4) and 60.71(b). Also, maintaining control of
and accounting for the inventory of nuclear materials are required in 10 CFR 60.21(c)(10) 10
CFR 72.168 goes somewhat beyond 10 CFR Part 60 by requiring identification of the status of
the inspections or tests being performed on individual items of the ISFSI or MRS. The
provision in 10 CFR 60.71(b) is similar; however, it requires that records be kept to " provide
a complete history of the movement of the waste from the shi, aper through all phases of storage
and disposal."

(2) Sabotage Affecting Long-Tenn Performance

In 10 CFR 60.21(b)(4), a description of the plan for protection
against radiological sabotage is required. Security against radiological sabotage should include ,

environmental controls which prevent sabotage whose effects may not be apparent before l

permanent closure, but which may affect the GROA ability to meet the performance objectives
of containment and isolation. A major difference between 10 CFR Part 60 and 10 CFR Part 72
is that similar requirements are addressing different sections of the license application. The
requirement for a description of the physical protection program for sabotage, in 10 CFR Part
60.21(b)(4), is under the " General Information" section of the license application; and for 10
CFR Part 72.24(o) (the similar requirement), it is under the ' Safety Analysis Report" section
of the license application. This difference does not imply more detail and analysis are required
by 10 CFR Part 72 in the license application to address similar requirements because the
" General Information" section of the license application can reference more detailed analyses,
as necessary.

The plan for protection against 14diological sabotage should also
include consideration of sabotage of the environment, stored wastes, or waste packages to ensure
that long-term performance requirements of containment and isolation will be met. There are
preclosure considerations for security which could impair the long-term isolation of emplaced
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1

4

' waste. For example, intruders could tamper with waste packages (containers, container
components, and backfill if used) or the underground facility and its tents. The focus of
the text from 10 CFR 61.23(c) appears to be on inadverte' , in contrast to the

; discussion of sabotage in the relevant texts of 10 CFR Part H (which includes. ,

72.18(), 72.182, 72.184, and 72.186). As a requireme m - >f a construction
authorization,10 CFR 60.31(b) requires "a DOE certincatio. c ide at the geologic,

repository operations area such safeguards as it requires at t A aOE surface facilities
to promote the common defense and security."

(3) Application of Relevant Portions of 10 CFR Part 73 ;

Concerning the period of operations, the license application must
contain, per 10 CFR 60.21(b)(4), "A description of the physical security plan for protection
against radiological sabotage. Since the radiation hazards associated with high level wastes make
them inherently unattractive as a target for theft or diversion, no detailed information need be
submitted on protection against theft or diversion." In 10 CFR 60.21(b)(3), DOE is required
to certify that it will provide "such safeguards as it requires at comparable surface facilities (of
DOE) to promote the common defense and security." This also includes DOE facilities used '

primarily for the receipt and storage of high level radioactive wastes resulting from licensed
activities, per section 202 of the Energy Reorganization Act of 1974 (Ref. 6) (88 Stat.1244)
(from the footnote to the definition of " Person" in 10 CFR 70.4). Relevant requirements in 10
CFR Part 73 (Physical Protection of Plants and Materials) are perhaps appropriate.

In 10 CFR 73.1(b)(6), "This part prescribes requirements for the
_

physical protection of spent fuel stored in either an independent spent fuel storage installation
'

(ISFSI) or a monitored retrievable storage installation (MRS) licensed under 10 CFR Part 72 of
this chapter." 10 CFR Part 72 governing an MRS is closely related to 10 CFR Part 60, since
spent fuel will be stored at the MRS and disposed of at the GROA. Provisions of 10 CFR Part
73 apply to an MRS [ facilities regulated by 10 CFR Part 72 per 72.180,72.184,72.186(b)).
Relevant requirements of 10 CFR Part 73 would include general provisions and those texts
concerning physical protection against radiological sabotage at fixed sites. Specifically, these
would include portions of 10 CFR 73.1 through 73.24 and 73.40 through 73.80. Relevant
requirements of 10 CFR Part 73 would be limited to those concerning radiological sabotage (as
opposed to theft and diversion), since 10 CFR 60.21(b)(4) states: "Since the radiation hazards
associated with high-level wastes make ' hem inhercntly unattractive as a target for theft or
diversion, no detailed information need be submitted on protection against theft or diversion."

The associated safety functions indicate the detail to which security-
related functions may be developed to provide protection at the GROA. - This also, like 10 CFR
Part 72 and 10 CFR Part 73, is in contrast to the more general requirement in 10 CFR
60.21(b)(4) concerning preclosure security and safeguards.
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;

,

I
(4) Security Plans ;

.. description of the physical security plan for protection against |'

radiological sabotage" is required in the license application by 10 CFR 60.21(b)(4). In 10 CFR |
60.21(b)(3), the DOE must certify that "such safeguards as it requires at comparable surface !
facilities (of DOE)" will be provided at the GROA. [

i

Controls applied to restrict access to or avoid disturbance of the
" controlled area" [10 CFR 60.21(c)(8),60.43(b)(5), and 60.46(a)(3)] would not be part of a

'

!preclosure physical security plan. This is not considered to be within the scope of the R0C
Feasibility Studies.

10 CFR 50.4(b)(4)(i) through 50.4(b)(4)(iv) for power reactors
,

address any change in physical security plan, guard training and qualification plan, or safeguards ;

contingency plan made without prior NRC Commission approval. A similar requirement exists ;

for ISFSis and MRSs in 10 CFR Part 72.10 CFR 72.44(e) requires that no changes be made ;

by the licensee that would decrease the effectiveness of the physical security plan, without prior |
'

Commission approval, unless such changes do not decrease the effectiveness of the plan.
!

10 CFR 60.75(c)(3) requires that DOE provide "immediate !
>

unfettered" access to NRC inspectors, following " proper identification and compliance with !
applicable access control measures for security, radiological protection, and personal safety," ;

similar to other regulations. ;

t

4.26 PERSONNEL !
t

!
'

This ROC Topic has the following subtopics:

!
(1) Personnel Qualification
(2) Personnel Training Program, Facilities, and Equipment
(3) Organization, Administration, and Management ;

(4) Use of Qualified Personnel .

4.26.1 Conclusions Regarding the Sufficiency and Adequacy of the Regulations
.

(1) Personnel Qualification j

10 CFR Part 60 has addressed personnel qualification adequately and |
sufficiently in 10 CFR 60.21(c)(15)(iii)and Part 60, Subpart H (60.160 through 60.162). These :

regulations are general and thus require qualifications and training requirements for all personnel
conducting activities at the GROA.

Note: Training of offsite personnel for radiological emergencies will be
addressed in the section 7.5 ROC Topic.
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(2) Personnel Training Program, Facilities, and Equipment

10 CFR Part 60 hu adequate and sufficient criteria for a training program for
the GROA and SSCIS because the requirement in 10 CFR 60.161 is general and includes
training and certification of personnel for all operations, not just those important to safety.

(3) Organization, Administration, and Management

Criteria in 10 CFR Part 60 addressing organization, administration, and
management are adequate and sufficient, bechuse 10 CFR 60.21(c)(15)(i), 60.21(c)(15)(ii),
60.43(b)(6), and 10 CFR 50, Appendix B, require a description of the applicant's operating
organization, delegation of responsibility and authority, and identification of key personnel.

(4) Use of Qualified Personnel

10 CFR 60.162 adequately and sufficiently assure that the physical condition
and the general health of personnel certified for operations important to safety will not endanger
the public health and safety. This includes plant personnel.

4.26.2 Concepts, Operational Criteria, and Rationale

This subsection presents the concepts, operational criteria, and rationale that were
developed to substantiate the conclusions presented above. ,

9
(1) Personnel Quallfleation

Criteria. Criteria are needed to assure that personnel are qualified
to carry out the naessary operations.

.,

Opemtional Criteria. The operational criteria needed to address this
concept are presented in 10 CFR 60.21(c)(15)(iii),60.160,60.161, and 60.162.

Rationole for the Opemtional Criteria. The cited critelia address
this concept because they ensure personnel qualifications essential to radiation control and safe
handling of HLW.10 CFR Part 60 is written to generally address requirements for personnel
qualification, and includes requirements given in other similar regulations and the elements
relevant to personnel qualifications.

(2) Personnel Training Program, Facilities, and Equipment

Criteria. Criteria are needed for a personnel training prograni ,or
activities and operations in the GROA.
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Opemtlanal Criteria. The operational criteria needed to address this
concept are presented ii 10 CFR 60.21(c)(15)(iii) and 60.161.

Rationalefor the Opemtional Criteria. The cited criteria address
this concept because they require a training program to ensure that the personnel can conduct
the activities and operations of a repository safely.10 CFR Part 60 has criteria for personnel
training; it is general and would address training programs for all operating and supen'isory
personnel in the GROA.

Note: Training of offsite pctsonnel for emergencies is addressed in
the section 7.5 ROC Topic.

(3) Organization, Administration, and Management

Concept. Criteria for licensee organization, administration, and
management are needed for a repository.

Opemtional Criteria. The operational criteria needed to address this
concept are presented in 10 CFR 60.21(c)(15)(i),60.21(c)(15)(ii),60.43(b)(6), and 10 CFR Part
50, Appendix B.

Rationalefor the Opemtional Criteria. These criteria address this
concept because they assure that the GROA can be safely managed.10 CFR Part 60 requires
a description of the organizational structure of the a;,plicant as it pertains to construction and
operation of the GROA, including a description of any delegation of authority and assignment
of responsibilities to various personnel, and use of key personnel.

(4) Use of Quallfled Personnel

Concept. Criteria are needed to ensure the safety and protection of
plant personnel and equipment as well as the public.

Opemtional Criteria. The operational criteria needed to address this
concept are presented in 10 CFR 60.162.

Rationale for the Opemtional Criteria. The criteria in 10 CFR
60,162 address this concept because the concept of "public health and safety" as interpreted from
the NRC's enabling statutes does mean worker and nonworker safety. This is clearly shown in

. the criteria developed by the NRP in 10 CFR -Part 20. Fitness for duty is not limited to
consideration of impacts on "public- (nonworkers) health and safety. The physical condition of
one worker impacting the radiological health and safety of another worker is also an NRC
concern. In addition, equipment used for handling radioactive material or radiation control must
not be endangered. It is clear that operator errors that result in endangering other workers er
equipment, as well as "the public," are addressed.
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4.26.3 Elements Considered for Regulation

4.26.3.1 Structures, Systems, Components, Equipment, Operations, Procedurer,
Personnel Rcquirements, Environmental Considerations, Etc.

(1) Personnel Qualification

Different levels of qualification are required for personnel depending
on the nature of the operations and on the level of responsibilities and authorities delegated to
them. Some elements relevant to determining personnel qualifications are as follows:

* Training
* Experience
* Education
* License
* Certifications
* Evaluations (to maintain a set standard)
* Background checks
* Physical abilities
* Pre-employment tests

(2) Penonnel Training Program, Facilities, and Equipment

The training program should cover key personnel, for example:
security and safeguards, waste preparation, emplacement, maintenance, radiological control,
processing, inspection, testing, QA, waste receiving, waste handling, waste packaging, waste
transfer, waste emplacement, waste removal, repository monitoring, offsite shipment, closure
and decommissioning, backfill material processing and emplacement, and seal emplacement.
Therefore, the training program will have different areas to address, for example:

* Radiological training
* Training and drills for radiation emergency
* Retraining programs
* Operating licenses and training
* Safety training which could include first aid, emergency response,

review of accidents, technical information, protective clothing,
and safety fundamentals

* Training organistion
* Local offsite services (e.g., emergency services / civil defense,

local law enforcement, and local news media)

Faculties end equipment required for personnel traininl, can be class-
rooms, drill exercise facility, simulators, mock-ups of actual equipment used in operation, test
centers, computer facilities, lessons, tests, and record keeping of license and certification status.

!
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i
(3) Organization, Administration, and Management !

Elements of perse..ael management are as follows:

'

* On-the-job supervision, including performance evrJuation
* On the job testing
* Quality assurance management )

j * Periodic drill exercises, including performance evaluation
'

* Keeping updated records of training and recertification of key
personnel

| * Fitness for-duty testing
1 * Organizational responsibilities and authority
!

Elements related to personnel fitness for duty and providing a drug-
free workplace are discussed in NRC Information Notice No. 90-81 (Ref. 28). Examples of
these are as follows:

* Publication of a statement of eolicy regarding a drug-freel
workplace, outlining actions to be taken for violations of the
policy

* Establishment of a drug free awareness program
i * Distribution of a statement of policy to employees engaged in the
1 contract activities
i * Establishment of certain conditions of employment based on the
'

drug-free workplace concept
* Timely notification to the contracting agency of employee drug,

! convictions
'

* Establishment of a good-faith effort to continue to maintain a
drug-free workplace through these m:asures I

,

(4) Use of Quallfled Personnel

Elements of qualified personnel use, including both onsite and offsite
; staff, are as follows:
.

! * Use of staff working with security
j * Use of staff for radiation control

* Use of staff working with structures, systems, and components
! important to safety

Some elements requiring use of qualified personnel are as follows:

* Emergency response
* Coordination of operations
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* Accident assessment
* Radiological control and monitoring
* Fire control
* First aid and rescue
* Medical suppon
* H' .,dquarters support
* Security and safeguards
* Operation of equipment important to safety and thr~ ; not

important to safety but having secondary effects (e.g., inspection,
testing, training, mining, and industrial safety)

* Local offsite services (e.g., emergency services / civil defense,
local law enforcement and local news media)

Examples of fitness for duty to protect public, workers, and
equipment are personnel in good mental condition (without drug or alcohol addiction).

.l.26.3.2 Comments on and Discussion of the Elements Considered for
Regulation

(1) Personnel Qunt!rication

10 CFR Part 60 is general in addressing personnel qualifications per
10 CFR 60.21(c)(15)(iii) and Part 60, Subpart H (60.160 through 162), and would address the
elements given above, except for the qualification and training of offsite personnel for
radiological emergencies. This is addressed in the section 7.5 ROC Topic. 10 CFR Part 60
does not set limit *f:ons for " minimum" training and experience for personnel. However, since
duties and lines of authorities and responsibilities are discussed in 10 CFR Part 60, it would not
be necessary to set " minimum" limitations for qualification.

(2) Personnel Training Program, Facilities, and Equipment

J The elements in subsection 4.26.3.1. Q) address specific requirements
for facilities and equipment to conduct personnel training. 10 CFR Part 60 does not address
training facilities and equipment directly, but 10 CFR 60.161 would require addressing any
needed facilities and equipment.

Note: 10 CFR Part 60 may not address training of offsite personnel
for emergencies, which is addressed by the section 7.5 ROC Topic.

(3) Organization, Administration, and Management

Organization, administration, and management are covered in 10 CFR
60.21(c)(15)(i), 60.21(c)(15)(ii), and 60.43(b)(6), which require information concerning the
organizational structure of DOE as it pertains to construction and operation of the GROA. This
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a

information would include a description of any delegation of authority and assignment of
responsibilities, With 10 CFR 60.152 referencing 10 CFR Part 50, Appendix B, the applicant
is required to establish a quality assurance program that includes indoctrination and training of
personnel performing activities affecting quality as necessary to assure that suitable proficiency
is achieved and maintained.;

(4) Use of Qualified Personnel
,

Address of fitness for duty in 10 CFR 60.162 is limited to operational
errors that could endanger the public health and safety.4

;

4.26.4 Safety Functions and Regulatory Citations
,

i

4.26.4.1 Associated Sqfety Functions>

The following safety functions were identified from the " Repository
;

Functional Analysis" (Ref.1).'

: (1) Personnel Quc!!Tication

* Screen / qualify candidate security and safeguards trainees - 2.2

|
* Periodically recertify security and safeguards personnel - 2.6

|
* Ensure fitness for dy of personnel certified for security and

safeguards operations that are important to safety - 2.15#

* Ensure fitness for duty of personnel certified for waste disposal
package component handling and preparation - 5.29 ,

4

* Ensure fitness for duty of peronnel certified for waste i

preparation operations that are important to Wy - 5.34
.

* Monitor fitness for duty of personnel perfroming safety-related1

' work - 6.8.1.4
* Ensure fitness for duty of personnel certified for repositoryd

operations that are important to safety or isolation - 6.37
f

(2) Personnel Training Program, Facilities, and Equipment

* Train and certify security and safeguards personnel - 2.3
* Conduct periodic training exercises - 2.5
* Procedure (s) to train and certify security and safeguards personnel

- 2.20.5.2
* Procedure (s) to monitor personnel reliability - 2.20.5.3
* Procedure (s) to conduct periodic training exercises - 2.20.5.4
* General purpose support buildings (e.g., lab, administrative,

computer) for waste preparation operations - 5.35.1.2'
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* Procedure (s) to ensure fitness for duty of personnel certined for
waste disposal package disposal receiving - 5.35.2.5.4

* Procedure (s) to ensure fitness for duty of personnel certified for
waste lag storage operations - 5.35.3.5.5

* Procedures to ensure fitness for duty of personnel certified for
waste disposal package components lag storage operations -
5.35.4.5.6

* Procedure (s) to ensure fitness for duty of personnel certified for ,

waste packaging operations - 5.35.5.5.5
* Surface general purpose (non-waste handling) facilities and

equipinent for repository operations - 6.41.1.1
* Procedure (s) to ensure fitness for duty of personnel certified for

waste receiving operations - 6.41.2.5.4
* Procedure (s) to ensure fitness for duty of personnel certified for

waste lag storage operations - 6.41.3.5.5
* Procedure (s) to ensure fitness for duty of personnel certified for

9
waste transfer operations - 6.41.4.5.5

* Procedure (s) to ensure fitness for duty of personnel certified for
waste emplacement operations - 6.41.5.5.5

* Procedure (s) to ensure fitness for duty of personnel certified for
waste removal operations - 6.41.7.5.5

* Procedure (s) to ensure fitness for duty of personnel certified for
waste off-site shipment operations - 6.41.8.5.6

* Procedure (s) to ensure fitness for duty of personnel certified for
closure and decommissioning operations - 6.41.9.5.13

(3) Organization, Admir Istration, and Management

* Monitor personnel reliability - 2.4
* Ensure fitness for duty of personnel certified for security and

safeguards operations that are important to safety - 2.15
* Ensure fitness for outy of personnel certified for waste disposal

packt.;e components handling and preparation - 5.29
* Ensure fitness for duty of personnel certified for waste

preparation operations that are important to safety - 5.34
* Ensure fitness for duty of personnel certified for repository

operations that are important to safety or isolation - 6.37
4

(4) Use of Qualified Personnel

* Traimi and certified personnel for security and safeguards -
2.20.4

* Trained and certified personnel for security and safeguards
unsafe / emergency conditions - 2.20.4.1
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Trained and certified personnel for security and safeguards* ,

facility and equipment maintenance - 2.20.4.2
Trained and certificd personnel for waste disposal package*

components receiving operations - 5.35.2.4
Trained and certified personnel for waste disposal package*

components handling in receiving operations - 5.35.2.4.1
Trained and certified inspection and 'esting personnel for waste*

disposal package components receiving operations - 5.35.2 A2
Trained and certified personnel for response to waste disposal*

package component receiving unsafe conditions - 5.35.2.4.3
Trained and certified personnel for waste disposal package*

component receiving facility and equipment maintenance -
5.35.2.4.4
Trained and certified personnel for waste lag storage - 5.35.3.4* ,

Trained and certified personnel for waste handling ir lag storage -*

5.35.3.4.1
Trained and certified personnel for inspection of waste received*

for lag storage - 5.35.3.4.2
Trained and certified personnel for waste lag storage*

unsafe / emergency conditions - 5.35.3.4.3
y

Trained and certified personnel for waste lag storage facility and[,$j *

LM equipment maintenance - 5.35.3.4.4
Trained and certified personnel for waste disposal package -

[Sf *

~JM components lag storage - 5.35.4.4
Trained and certified personnel to off-load / load waste disposal*,fM

QM package components in lag storage - 5.35.4.4.1
Trained and certified personnel to handle waste disposal packageOC *

components in lag storage - 5.35.4,4.2
Trained and certified personnel for inspection of waste disposal*

package components received for lag storage - 5.35.4.4.3
Trained and certified personnel for response to waste disposal*

package components lag storage unsafe conditions - 5.35.4.4.4
Trained and certified personnel for waste disposal package*

components lag storage facility and equipment maintenance -
5.35.4.4.5
Trained and certified personnel for waste packaging operations -*

5.35.5.4 and 5.35.5.4.1
Trained and certified inspection and testing personnel for waste*

packaging operations - 5.35.5.4.2
* Trained and certified personnel for waste packaging

unsafe / emergency conditions - 5.35.5.4.3
* Trained and certified personnel for waste packaging facility and

equipment maintenance - 5.35.5.4.4
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* Trained and certified personnel for repository waste receiving
operations - 6.41.2.4

* Trained and certified personnel for handling and decontamination
of waste in repository receiving - 6,41.2.4.1

* Trained and certified personnel for inspection and testing of waste
in repository receiving - 6.41.2.4.2

* Traiced and certified personnel for repository waste receiving
radiological unsafc/cmcrgency conditions - 6.41.2.4.3

* Trained and certified personnel for repository waste receiving
facility and equipment maintenance - 6.41.2.4.4

* Trained and certified repository personnel for waste lag storage -
6.41.3.4

* Trained and certified personnel for waste handling in repository
lag storage - 6.41.3.4.1

* Trained and certified personnel for inspection of waste received
for repository lag storage - 6.41.3.4.2

* Trained and certified personnel for waste lag storage radiological
unsafe / emergency conditions during repository operations -
6.41.3.4.3

* Trained rad certified personnel for repository lag storage facility
and equipment maintenance - 6.41.3.4.4

* Trained and certified personnel for waste aansfer - 6.41.4.4
* Trained and certified waste transfer conveyance operators -

6.41.4.4.1
* Trained and certified personnel for radiological emergency

conditions during waste transfer - 6.41.4.4.2
* Trained and certified personnel for waste transfer facility and

equipment maintenance - 6.41.4.4.3
* Trained and certified personnel for waste transfer network

maintenance - 6.41.4.4.4
* Trained and certified personnel for waste emplacement operations

- 6.41.5.4
* Trained and certified personnel for waste emplacement -

6.41.5.4.1
* Trained and certified personnel for waste emplacement facility,

equipment and process inspection and testing - 6.41.5.4.2
* Trained and certified personnel for waste emplacement,

radiological unsafe / emergency conditions - 6.41.5.4.3
* Trained and certified personnel for waste emplacement facility

and equipment maintenance - 6.41.5.4.4
* Trained and certified personnel for monitoring during repository

operations - 6.41.6.4
* Trained and certified personnel for waste removal operations -

6.41.7.4 and 6.41.'7.4.1
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* Trained and certified personnel for waste removal facility,
equipment and process inspection and testing - 6.41.7.4.2

* Trained and certified personnel for waste removal radiological
unsafe /cmergency conditions - 6.41.7.4.3

* Trained and certified personnel for waste removal facility and
equipment maintenance - 6.41.7.4.4

* Provide trained and certified personnel for off site shipment
operations - 6.41.8.4

* Trained and certified personnel for preparation of shipping cask
for waste off site shipment operations - 6.41.8.4.1

* Trained and certified personnel for waste handling (e.g., load /off-
load) in off-site shipment operations - 6.41.8.4.2

* Trained and certified personnel for inspecting and testing waste
disposal package in preparation for off-site shipment - 6.41.8.4.3

* Trained and certified personnel for refurbishment of waste
disposal package in preparation for off-site shipment - 6.41.8.4.4

* Trained and certified personnel for off site shipment
unsafe / emergency conditions - 6.41.8.4.5

* Trained and certified personnel for off-site waste shipment facility
and equipment maintenance - 6.41.8.4.6

* Trained and certified personnel for closure and decommissioning
- - 6.41.9.4

* Trained and certified personnel for backfill material processing -
6.41.9.4.1

* Trained and certified personnel for backfill emplacement -
6.41.9.4.2

* Trained and certified personnel for seal material processing -
6.41.9.4.3

* Trained and certified personnel for seals emplacement -

6.4. 9.4.4
* Trained and certified personnel for emplaced backfill and seal

inspection and testing - 6.41.9.4.5
* Trained and certified decontamination personnel - 6.41.9.4.6
* Trained and certified personnel for equipment salvaging -

6.41.9.4.7
* Trained and certified personnel for contaminated material

packaging and shipping - 6.41.9.4.8
* Trained and certified personnel for decontaminated material

packaging and shipping - 6.41.9.4.9
* Trained and certified personnel for closure and decommissioning

radiological unsafe / emergency conditions - 6.41.9.4.10
* Trained and certified personnsi for post-closure monitoring -

6.41.9.4.11
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* Trained and certified personnel for closure and decommissioning
facilities and equipment maintenance - 6.41.9.4.12

4.26.4.2 Referant Regulatory Citations

* 10 CFR 50.34(a)(9), 50.34(b)(7), and Part 50, Appendix B and
Appendix E-IV.F
10 CFR 60.21(c)(15), 60.31(a)(4), 60.43(b)(6), 60.152, 60.160,*

60.161, and 60.162

10 CFR 61.ll(b) and 61.23(a)*

10 CFR 72.24(h), 72.28, 72.40(a)(4), 72.40(a)(9), 72.44(b)(4),*

72.44(b)(5), 72.142(b), 72.144(d), 72.190, 72.192, and 72.194

4.26.4.3 Corrments on and Comparison and Contrust of Sqfety Functions and
Regulatory Citations

(1) Personnel Qualification

Technical qualifications, including training and experience of both
the applicant and members of the applicant's staff, to engage in the proposed activities are
required in 10 CFR 50.34(a)(9),50.34(b)(7),61.11(b)(2), and 72.28(a). In addition,10 CFR
61.ll(b)(2) addresses minimum training and experience requirements for personnel filling key
positions. The regulations in 10 CFR 60.21(c)(15)(iii) with regard to personnel qualifications
and training requirements are more general.

.

10 CFR 72.28(d) requires a commitment by the applicant to have and j
maintain an adequate complement of trained and certified personnel prior to the receipt of waste f.
for storage. Similarly,10 CFR 61.11(b)(4) reoui:cs a plan to maintain an adequate complement M
of trained personnel to carry out waste receipt, handling, and disposal operations in a safe

~

manner. This requirement appears to be implied by 10 CFR 60.21(c)(15)(ii), (iii), and (iv).

Both 10 CFR 61.23(a) and 72.40(a)(4) require the applicant to be
qualified by reason of training and experience to carry out the necessary waste dispoel
operations in order for a license to be issued. 10 CFR 60.21(c)(15)(iv)is not as specific a
requirement.

10 CFR 60.21(c)(15) generally addresses personnel qualifications and
training in the Safety Analysis Report, while the other regulations are more specific.

The safety functions require screening / qualifying ofcandidate trainees
for security and safeguards, and are generally addressed by 10 CFR 60.21(c)(15)(iii).
Recertification of security and safeguards personnel is addressed by 10 CFR 60.161.10 CFR
60.162 addresses the safety function which ensures fitness for duty of personnel certified for
operations that are important to safety. '
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(2) Personnel Training Program, Facilities, and Equipment

Training and certification of personnel are regulated to the same
extent in Subpart H (60.160-162) of 10 CFR Part 60 and 10 CFR Part 72, Subpart I (72.190, t

72.192, and 72.194).10 CFR Part 72 contains additional requirements to assure that personnel
training meets the requirements of Subpart I in the conditions of the license. For example,10
CFR 72.24(h) requires a plan for the conduct of operations, including the planned managerial ;

'

and administrative controls system, and a program for training of personnel pursuant to 10 CFR
Part 72, Subpart 1, in the license application. Likewise, issuance of a license requires
compliance with 10 CFR Part 72, Subpart 1, of the applicant's personnel training program [10
CFR 72.40(a)(9)]. Finally, the license conditions state that prior to the receipt of spent fuel for
storage at an ISFSI or the receipt of spent fuel and high-level radioactive waste for storage at
an MRS, the licensee shall have in effect an NRC-appraved program covering the training and -

certification of personnel that meets the requirements of 10 CFR Part 72, Subpart I [10 CFR
72.44(b)(4)]. 10 CFR Part 60 only requires such compliance with personnel training >

requirements (Subpart H) in the construction a- orization [10 CFR 60.31(a)(4)]. 10 CFR
60.21(c)(15)(iv) and 60.43(b)(6) also address r :ral requirements for training in the license
application and license specifications. 10 CFm ol.11(b)(3) is more general in that it requires .

only a description of the applicant's personnel training program without devoting a separate
subpart to training and certification.

10 CFR Part 50, Appendix E-IV.F. " Training," requires a program
of training for emergency response, including items such as pcriodic drills, initial training, and
periodic retraining programs for emergency personnel, including training programs for outside
contacts. 10 CFR 60.161 contains a more general requirement that DOE shall establish a
program for training, proficiency testing, certification, and requalification of operating and
supervisory personnel. Since this requirement is very general, it could include training of
personnel for emergency response. The requirement in 10 CFR 60.161 would appear to apply
to all operations, as does 10 CFR 60.21(c)(15)(iii).

t

(3) Organization, Administration, and Management
,

I

( 10 CFR 72.142(b) and 72.144(d) require a quality assurance .

organization and program with respect to providing for indoctrination and training of personnel -

performing activities affecting quality, as necessary to assure that suitable proficiency is achieved i

and maintained. By referencing 10 CFR Part 50, Appendix B, the criteria in 10 CFR 60.152 .
,

I would require similar information with regard to personnel and their training.

Both 10 CFR 72.28 and 61.ll(b) discuss the applicant's operating
i organization and delegation of responsibility and authority in a manner similar to 10 CFR
| 60.21(c)(15)(i), 60.21(c)(15)(ii), and 60.43(b)(6). The minimum skills and experience for

.

personnel qualifications relevant to the various levels of responsibility and authority are also :
discussed in 10 CFR 72.28(c). In 10 CFR 60.21(c)(15)(iii), the per.;onnel qualifications and .
training requirements are more generally addressed. ;

i
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!
10 CFR 60.161 requests proficiency testing without determining what

minimum technical qualifications are required, unlike 10 CFR 72.28(c), where a description of
: the applicant's operating organization, delegation of responsibility and authority, and the

minimum skills and experience qualifications relevant to the various levels of tasks are
i determined. However, since 10 CFR Part 60 requires personnel engaged in operations important
; to safety to be trained and certified, this criterion would imply in more general terms that

personnel would have at least the " minimum skills and experience."

'

10 CFR 60.162 discusses the physical condition and general health
of personnel that may cause oper onal errors that could endanger the public health and safety,s

i 10 CFR 72,194 considers operational errors that could endanger "other in-plant personnel" as
well as the public, but the phrase "public health and safety" is understood to include the workers.

i and the "public" outside the facility boundary,

i 10 CFR 60.162 and 72.194 both address the personnel physicd
'

requirements similarly. They do not directly address a monitoring program, as given in the
safety functions, but monitoring is an implied part of any program,

) (4) Use of Qualified Personnel

[ The safety functions listed above require qualified personnel for
specific activities or operations and aie more detailed than the regulations in 10 CFR Part 60,

i 10 CFR 60.21(c)(15)(iii) is a more general requirement that would address personnel
qualitications and training for all operations and activities,4

e

:' 10 CFR 60,160, 72.44M(5), and 72,190 all require operations
important to safety to be performed by qualified (trained and certified) personnel and/or under
direct visual supervision of a qualified (trained and certified) supervisor.

t

|

|
1

4

4

4
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5 TOPICS FOR WIIICII SPECIAL GUIDANCE MAY BE REQUIRED
4

5.1 PRECLOSURE SITE INVEST!GATIONS

This ROC Topic has the following subtopics:

(1) R:gulatory Organization
(2) Human-Induced Hazard Considerations
(3) Natural Hazard Considerations

,

5.1.1 Conclusions Regarding the Sufficiency and Adequacy of the Regulations'

(1) Regulatory Organization
:

; 10 CFR Part 60 has general guidance for assessment of the site for preclosure
design. This appears deliberate, since NUREG-0804 (Ref.13), page 12 states: "At this stage

; of development, the Commission believes it should place emphasis upon the objectives that must
be met and not become unduly concerned about the particular techniques that may be used in
doing so." The regulatory criteria in 10 CFR 60.21(c)(1) require a oescription of the site
assessments for design of the GROA investigations, which is general in nature, and would fully
address any needed preclosure site investigations. However, experience to date suggests that the
applicant may need more specific guidance in addition to the 10 CFR Part 60 criteria.

10 CFR 60,122 sets forth specific siting criteria applicable to the postclosure
performance objectives, but does not address site investigation criteria for either preclosure4

surface or underground facilities. The proposed guidance criteria are not separated for the
surface and underground facilities.<

(2) Human-Induced IIazard Considerations

(a) Population Density and Psvximity

This subtopic will be considered in the section 7.3 ROC Topic.

(b) Aircrqft and Test-Missile Hazarris

Criteria for investigation and assessment of aircraft and missile hazards
are not specifically addressed in 10 CFR Part 60. Guidance criteria may be needed because the
location of a HLW repository, in areas of low population, may also be desirable for air and
missile test ranges.

(c) - Induced Seismicity

Criteria for investigation and assessment of induced seismicity for
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i

preclosure design are not specifically mentioned in 10 CFR Part 60, and guidance may be
needed. Tunneling in hard rock can cause induced seismicity in the form of rock bursts and
yielding of faults to regional strain. Induced seismicity can also result from fluid
injection / withdrawal, construction of dams and reservoirs, and nuclear testing. Such induced
earthquakes appear not to have exceeded magnitudes of 6.5 and, more likely, are much smaller
in magnitude, per McGarr (P f. 29). Following the rationale of the draft NRC " Staff Technical
Position on Investigations to Identify Fault Displacement and Seismic Hazards at a Geologic
Repository" (Ref. 30), investigations of induced seismicity are restricted to a radius at which
0.lg or more could be caused at the repository disturbed zone. Other induced seismicity, such
as nuclear weapons testing, should also be assessed.

(d) Industrial and Transportation Accident

Criteria for investigation and assessment of industrial and transportation
accidents for preclosure siting and design are not specifically mentioned in 10 CFR Part 60, and
guidance may be needed. For large industrial facilities, which pose a secondary hazard, affected
areas may extend to 40 or more miles. Highways and railways are not precluded from crossing
the GROA. There is no specific mention of pipelines, which could carry potentially flammable
or explosive materials.

(3) Natural Hazard Considerations

(a) Seismic Magnitude and Frequency

Investigations for seismic magnitude and frequency are specifically
mentioned in 10 CFR 60.122 for postclosure objectives. However, no descriptions of required
investigations are given; nor are the differences in acceleration expected at the surface and at
depth discussed in 10 CFR Part 60. Because it is assumed that surface facilities must be located

near HLW repository underground facilities, flexibility in siting criteria may be needed. '

Existin;; site investigation criteria for other nuclear facilities may be generally inappropriate
because of this factor. Also, with respect to nuclear power plants, a repository has no similar
pressure and high-temperature heat source capable of dispersing nuclear waste into the
biosphere. However, because a statistically significant sample of seismic data is needed to-
assass recurrence rates of eanhquakes, an investigative radius is proposed as potential guidance
criteria. It must be sufficiently large to develop a statistically significant earthquake recurrence
to enable development of a credible design specification. Faults that could produce 0.lg at the
site must be investigated for their earthquake generation capability.

(b) Soil and Rock Properties

10 CFR Part 60 does not specifically address investigation of soil and rock
properties for preclosure concerns. Soil and rock properties related to foundations for HLW
repository surface facilities are important. Consequently, potential guidance criteria may be
needed.
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(c) Volcanism
!

j The large open areas of the Western U.S. that may be potentially suitable !"

for repository siting are sometimes sites of volcanism. There is no mention of related preclosure
l site investigations in 10 CFR Part 60, perhaps because volcanism is so rare that the need for

investigations is not obvious. Guidance criteria for investigation of volcanism may be required
for some sites.

(d) Fault Displacement

| A potential guidance criterion may be needed for the investigation of fault
displacements that could affect the safety functions of the GROA, including: tunnels, shafts,4

ramps, or waste emplacement boreholes.
.

(e) Groundnater
,

10 CFR 60.122(c)(20) applies only to postclosure performance objectives.
j Guidance criteria for groundwater conditions that require unusual engineering solutions for

design of the GROA may be needed.

(f) Surface Water

10 CFR 60,122 applies only to postclosure performance. objectives.-

Flooding of the GROA is also a preclosure performance concern, and guidance criteria may be
needed.;

| 5.1.2 Concepts, Criteria, and Rationale

| This subsection presents guidance concepts and criteria, and the rationale that were
developed to substantiate the conclusions presented above.

(1) Regulatory Organization

The overall concept concerning preclosure site investigations should consider
,

| general and more specific, or detailed, aspects of preclosure site investigations. An argument
'

against detailed criterir. regarding site investigations can be interpreted from Section 2.3, " Level
of Detail," in NUREG-0804, " Staff Analysis of Public Comments on Proposed Rule 10 CFR,

Part 60" (Ref.13). It states, "At this stage of development (1983), the Commission believes
it should place emphasis upon the ob'ectives that must be met and not become unduly concerned

#

about the particular techniques that inay be used in doing so." 10 CFR 60.130 states, "All
design bases must be consistent with .he results of site characterization activities which is very
general." This implies that particula' site investigations, which may impact design needs, may
need specificity. Consequently, the following guidance concepts and criteria are presented for4

consideration. The proposed guiduce for site investigations states what particular investigations
,
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DOE may conduct, without stating the particular techniques to be used in investigating the site,
in keeping with the intent expressed in NUREG-0804 (Ref.13).

(a) Genem! Preclosure Site Criteria

Concept. General preclosure site investigation criteria for repository
operations are needed.

Opemtional Criteria. The criteria required to address this concept are
presented in 10 CFR 60.21(c)(1) and 60.130.

Ratiorsale for the Opemtional Criteria. The criteria in 10 CFR
60.21(c)(1) and 60.130 fully address this concept because they require in general . ',s that the
site be assessed and the design shall be such as to account for the assessed site ch L:ristics.

(b) Specific Preclosure Site Investigations

Concept. Specific guidance for preclosure siting investigations unique to
a GROA may be needed.

Potential Guidance Criteria. Guidance criteria for unique aspects of site
investigations necessary for preclosure design are presented in the subsections below.

Rationale for the Potential Guidance Criteria. All the specnfic siting
,

criteria in 10 CFR 60.122 are only related to postclosure concerns per an NRC statement in the
Federal Register (Ref.18). NRC does not appear to have any specific guidance criteria for site
investigations necessary for the design of the GROA. Specific guidance criteria for
investigations of the site to ensure a safe GROA design may be needed (1) for those aspects of
a HLW repository that are unique as compared to "similar facilities" (e.g., retrieval and
underground facilities) and (2) for those "similar facilities" with existing site investigation
criteria that may not be appropriate for a HLW repository.

(c) Surface and Undergmund Facilities

Concept. Preclosure site investigation criteria could be split into two
parts, that is, those related to surface facilities and to underground facilities. However, because
the principal applicable effect is from distant carthquakes, it is recommended that the potential
criteria not be separated into surface criteria and underground criteria.

Opemtionat Criteria. None.

Rationale for the Operational Criteria. No criteria are recommended
because the surface and underground facilities must be designed to operate in an integrated'

Also, the current NRC regulations do not separate the investigations necessary formanner.
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surface and underground characteristics for postclosure performance.

(2) Human-Induced IIazards Considerations

(a) Population Density and Proximity

This subtopic will be considered in the section 7.3 ROC Topic.

(b) Aircinft and Test-Missile Hazards

Concept. Areas oflow population can be desirable for HLW repository
operations. Criteria addressing air traffic (airports and military test ranges) may be needed,
since a HLW repository may have to coexist with these facilities.

Potential Guidance Criteria. Guidance criteria may be:

Investigation and assessment shall be made of the frequency and type of air traffic
within 50 miles of the site. Arrangements may be made so that regular air traffic
routes may be altered away from the surface facilities.

Rationalefcr the Potential Guidance Criteria. Areas oflow population
can be desirable sites for both a repository and an air-traffic corridor. Except under inclement
weather conditions, aircraft controllers ordinarily do not divert traffic more than 50 miles from
prearranged flight plans. The turning radius of large aircraft may be 25 miles. However, it is
important not to unduly lengthen diversion time because of fuel con:traints. Fifty miles is
judgmental, but it is based on typical operating conditions. This topic is not specifically
addressed in 10 CFR Part 60 although it has been considered in 10 CFR 960.5-2-4(a).

(c) Induced Seismicity

Concept. Investigation criteria for induced seismicity are needed for
design of the GROA. *

Potent.'al Guidance Criteria. Guidance criteria for this concept may be:

Investigation and assessment shall be made of present and potential sources and
potential consequences of induced seismicity and attendant fault movement which
could cause 0.lg or gree.er acceleration within the GROA. The sources discussed
shall include, for example: (1) fluid injection including hydrofracturing, (2)d
construction of high dams with deep reservoirs, (3) removal of material during
mining (rock bursts, fault movement and small earthquakes), and (4) nuclear device
testing (fault movement and small earthquakes).
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Rationalefor the Potential Guidance Cntena. Tunneling in hard rock,
for example, can be inherent in the process of creating a IILW geological repository. This'
activity can result in rock bursts, small earthquakes, and fault movement. Nuclear testing has
produced movements on faults local to the test area. Ground motions due to testing have not
resulted in earthquakes that exceeded a magnitude 6.5. The distance at which 0.lg can occur
from a magnitude 6.5 earthquake is about 30 miles. This level is one at which well engineered
structures without special earthquake design provisions will normally continue to function safely.
10 CFR Part 60 does not discuss this subject although it is mentioned in 10 CFR 960.5-2-

11(c)(2).

(d) Industnal and Trunsportation Accidents Near HLW Facilities

Concept. Criteria to describe the extent or level of investigations needed
to define industrial or transportation hazards within or adjacent to the GROA may be needed.

Potential Guidance Cnteria. Guidance criteria may be:

Investigation and assessment shall be made of the location of highways, pipelines,
and railways through or adjacent to the GROA and the present and projected
incidence of potentially hazardous materials being shipped or that would be likely
to be shipped during the period that surface facilities are extant. The existence of,
or potential for, industrial facilities within or adjacent to the GROA that have a
potential secondary hazard will be evaluated.

Rationalefor the Potential Guidance Cntena. A remote location which ;

could generally be considered advantageous to postclosure isolation may also be desirable to ,

'

protect from industrial facilities posing a secondary hazard during operations, e.g., explosives
or chemical manufacture. The existence of the geolo-ic repository will p: 'bly bring improved
transportation facilities through the area. This may create a beneficial environment for the siting
of such facilities which, in turn, could increase transportation of hazardous materials through
or adjacent to the GROA. Whether or not this potentialinducement exists for a given site, the
conditions prevalent at the time of siting of the repository should be assessed. 10 CFR Part 60
does not address this topic although the " Standard Format and Content Guide for ... ISFSI's
(Water Basin Typc)," Regulatory Guide 3.44 (Ref. 31), Section 3.3.8, and 10 CFR 960.5-2-4(a)

and 960.5-2-4(c) do.
,

(3) Natural Hazard Considerations

(a) Seismic Magnitude and Frequency

Concept. Criteria to describe the extent of or level of investigations
required for the determination of a design basis earthquake may be needed.
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1

Potential Guidance Criteria. Site investigation and analysis guidance

| criteria for this concept may be:

Investigation and assessment of historic and Quaternary Period movements of major
active faults and of historic earthquakes shall be conducted for faults, at any
distance. that could cause 0.lg or greater acceleration within the geologic repository

] operations area, and for earthquake frequencies of vibration of concern in the design
of the repository or its facilities. Investigation and assessment of earthquakes shall |

'

be made over an area sufficiently large that a statistically significant earthquake
n recurrence is developed. From these investigations, technically supportable analyses
! will be developed for a design basis earthquake to be applied to the geologic
| repository operations area. Analyses may be deterministic or probabilistic. In no

case will the design basis earthquake be less than a 0.lg anchor for the design,

spectrum. When designing underground facilities for the preclosure time period,
'

reduced effects at depth may be considered if justified by technical analyses.
.

Rationalefor the Potential Guidance Criteria. Design bases must be,

speciSed and must be derived by some means. By restricting investigations to faults that can
produce 0.lg or greater and to earthquakes with frequencies of vibration that are of concern in

j design at the repository disturbed zone, a distinction is made ~ between waste repository- !

preclosure facilities and power production equipment covered under 10 CFR Part 100.
Extremely small local faults may be eliminated from the requirements for investigation on the

| basis of vibration frequency potential. Potential preclosure hazards to the environment from a
waste repository is less than from a facility in which active fissioning is taking place (a nucleari

power plant). There is no pressure or comparable active heat source capable of_ rr7id
dissemination of the radionuclide inventory as in nuclear power plants. Because the surfacei

'

facility of a HLW repository must be located at or near the HLW repository underground
workings, and the sites for a HLW repository are limited, greater flexibility in siting the surface

; facilities is required. Consequently, the li niting criteria of 10 CFR Part 72 are not used, and
j the 0.lg within the geologic repository operations area criterion for investigation of major active
: faults is substituted. This concept is consistent with the philosophy of the draft staff technical

position on investigations to identify fault displacement and seismic hazards at a geologic;

repository (Ref. 30).'

i

| (b) Soil and Rock Properties
.

Concept. Criteria for site investigation and assessment related to
properties of soils and rocks which constitute foundations of the surface facilities may be needed.

!

Potential Guidance Criteria. Guidance criteria related to investigation
of soil and rock properties may be:;

;
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;

Foundations that support surface facilities of the GROA shall be investigated and
q their properties assessed with respect to performance of surface facilities wit.hin the
! GROA. These features should include the following:

Areas of actual or potential surface or subsurface subsidence, solution activity,a.

uplift, or collapse,
b, Zones of alteration or irregular weathering profiles, and zones of structural

weakness,

c. Unrelieved stresses in bedrock and their potential for creep and rebound
effects.

| d. Rocks or soils that might be uta:able because of their mineralogy, lack of
: consolidation, water content, or potentially undesirable response to seismic or
'

other events,

History of deposition and erosion, including glacial and other preloadingi e.

influence on soil deposits.
j f. Estimates of consolidation and preconsolidation pressures and methods used
: to estimate these values.
.

. Rationalefor Potential Guidance Cdtena. These meria are necessary
: for preclosure surface facilities design, and are in 10 CFR 72.102(d) for ISFSI and MRS, which

can have similarities to HLW repository surface facilities. NUREG-0800 (Ref.19), SRP 2.5.4,
'

discusses this topic with respect to nuclear power plants. Regulatory Guide 3.44 (Ref 31),
Sections 2.6.1 and 2.6.2, require that these properties 13 discussed for independent spent fuel

'

storage facilities.

| (c) Volcanism
..

.

Concept. Criteria addressing investigation and assessment of volcanic
|

: hazards during the preclosure time period may be needed. |

Potential Guidance Cdteda. Guidance criteria addressing investigation
; of volcanic hazards during the preclosure time period may be:

Volcanoes that have erupted during quaternary time shall be investigated, and the
probability of a recurring eruption during a 100-year nominal lifetime for surface'

fanlities assessed. Effects on surface facilities and on potential impoundment of
water which could affect surface or underground facilities during the preclosure time
span shall be assessed.

i

Rationale for the Potential Guidance Cdteria. Large, and open areas
| are available in the Western U.S. which satisfy low population density requirements for a

repository. Some of these areas could have a'significant incidence of volcanism which may,

affect the repository in both preclosure and postclosure time spans. Water impoundment aspects
are mentioned in 10 CFR 60.122(c)(3) but do not apply to preclosure times and facilities, 10
CFR Part 100 states volcanic phenomena would be investigated on a case-by-case basis for

:
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nuclear power plants. Because of the potential effects of volcanic hazards, they should be
assessed for probability of occurrence.

(d) Fault Displacernent

Concept. Investigations regarding potential fault displacements, from any
cause, which might impact the safety functions of tunnels, shafts, ramps, or waste emplacement
boreholes may be needed.

Potential Guidance Criteria, Guidance criteria related to fault
displacement may be:

Displacement potential of any fault that may impact the safety function of any tunnel,
shaft, ramp, or emplacement borehole during the preclosure period shall be
investigated and its potential effects shall be evaluated.

Rationale for the Potential Guidance Criteria. Because the repository
is underground and covers a large physical area, faults are likely to be encountered in
underground workings. Fault displacement during the preclosure period could have a negative
impact on operational safety. Criteria like thos- in 10 CFR Part 72 could be recommended as
potential criteria for surface facilities of a repository. However, limiting criteria in 10 CFR Part
72 are not applicable; they state that large, capable faults or certain seismic areas or conditions
should be avoided. There are very few potential HLW repository sites compared to potential
MRS or ISFSI sites, and surface facilities must accompany the HLW repository site. Therefore,
flexibility is required even though costs of investigations and compensating engineering
safeguards could be relatively high. The potential guidance def' es what is to be investigated,m
regarding fault displacement, that could impact safety functions of the underground repository
during preclosure operations.

(e) Groundwater
-

Concept. Groundwater investigation criteria may need to be addressed
for the preclosure time period.

Potential Guidance Criteria. Guidance criterion for groundwater
investigations may be:

Rock and groundwater conditions that would require complex engineering measures
in the design and construction of the GROA shall be investigated and assessed.

Rationale for the Potential Guidance Criteria. A similar statement
appea's in the current 10 CFR 60.122(c)(20). NRC has noted in a Federal Register
announcement (Ref.18) that 10 CFR 60.122 applies only to postclosure performance. However,
rock and groundwater conditions are also a potemial preclosure concern. 10 CFR 960.5-2-9(d)
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reiterates the current 10 CPR Part 60 statement. See also NUREG-0800 (Ref.19), SRP 2.4.12,
and Regulatory Guide 3.44 (Ref. 31), Section 2,5. The potential guidance criterion above makes
clear that this topic is also a preclosure concern.

:

(|) Surface Water
,

Concept. Criteria for site investigation of surface water may be needed
for preclosure design and performance objectives.

| Potential Guidance Criteria. This concept may be addressed by the
following guidance criterion:

! Potential for flooding of the GROA, whether resulting from occupancy and
modification of floodplains or from the failure of existing or planned surface water,

: impoundments, shall be investigated and assessed.

Rationaleforthe Potential Guidance Criteria. This statement is largely
in place in 10 CFR Part 60 for the postclosure performance objectives only. The subject is also I

'

mentioned in 10 CFR 72.90(f),960.5-2 8(a), and 960.5-1(a)(3). Potential flooding can have a
negative impact during the preclosure time penod, and thus needs to be quantified. Also, sec,

the " Standard Format and Content Guide for ISFSI" [ Regulatory Guide 3.44] (Ref. 31),
*

Section 2.4 and SRP'- 2.4.1 to 2.4.6, of NUREG-0800 (Ref.19).
1

5.1.3 Elements Considered for Regulation
1

| 5.1.3.1 Structures, Systems, Components, Equipment, Operations, Procedures,
Personnel Requirements, and Environmental Considerutions, Etc.

.

(1) Regulatory Organization#

! Some of the elements considered in this subtopic are:
,

* Postclosure siting criteria
* Preclosure siting criteriaa

* Surfu e and underground facility siting criteria
1

(2) IIuman-Induced IIazard Considerations

Some of the elements considered in this subtopic are:

* Population density and proximity
* Aircraft and missile hazards,

* Induced seismicity.

* Industrial accidents
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(3) Natural Ilazard Considerations

Some of the elements considered in this subtopic are:.

I
* Seismic magnitude and frequency
* Soil and rock properties

i * Volcanism
* Fault displac 'ent

,

* Groundwater
* Surface water'

5.1.3.2 Comments on and Discussion of the Elements Considered for
Regulation

"

(1) Regulatory Organization
:

There are three elements regarding 10 CFR Part 60 that may be,

enhanced by further guidance. They include (1) specific preclosure siting investigational criteria,
4

(2) separate preclosure surface and underground siting criteria, and (3) kinds and extent of
investigations required for acquisition of data to satisfy siting criteria. 10 CFR Part 60 provides
few details regarding investigations required other than in 10 CFR 60.21(c)(1),10 CFR Parts
50, 72, and 100; NUREG-0800 " Standard Review Plan for ... Nuclear Power Plants, LWR
Edition" (Ref.19) and Regulatory Guide 3.44, (Ref. 31) contain descriptions of investigations
required for other types of nuclear facilities and, thus, provide some understanding of the NRC
regulatory philosophy. Their content, therefore, is sometimes used as guidance to implement
the requirements of 10 CFR Part 60. Hence, citations are made of appropriate required
investigations in these Parts of Title 10. The following technical topics are funher discussed
largely in the context of required site investigations.

,

(a) General Preclosure Site investigation Criteria

Postclosure elements of siting criteria are contained in the
current regulations of 10 CFR 60.122, Siting Criteria. 10 CFR 60,122 was declared by the<

NRC to apply only to postclosure concerns, in its Federal Register " Notice" (Ref.18), not to
both "Preclosure Siting Criteria" and "Postclosure Siting Criteria." 10 CFR 60.21(c)(1) does
have general criteria for preclosure site investigations.

(b) Preclosure Site Investigations

Siting criteria in 10 CFR 60,122 are expressly stated to apply
only to the postclosure time period. However, some specific guidance could be made to apply
to the preclosure time period. Those regarded as appropriate are discussed as potential guidance
criteria..

|
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(c) Surface and Underground Facilities

The surface facility is subject to natural hazards at the surface
that do not affect the deep repository or have a reduced effect at depth. Hence, separate siting
considerations and required investigations could be addressed for the surface facility as compared
to underground facilities. Shafts and ramps extend from the surface to the underground
workings. Near-surface parts of shafts and ramps would be exposed to surface conditions.
I ep parts of shafts and ramps would be affected by conditions underground. No current NRC
regulation separates the investigations necessary for the surface and underground facilities of a
IILW repository. Preclosure site investigation criteria could be split into two parts, that is,
those related to surface facilities and to underground facilities. However, because the principal
applicable effect is from distant earthquakes, it is recommended that the criteria not be separated
into surface criteria and undcrground criteria. The surface and underground facilities must be
designed to operate in an integrated manner. Also, the current NRC regulations do not separate
the investigations necessary for surface and underground ch Ateristics for postclosure
performance.

(2) Iluman-Induced Hazard Considerations

(a) Population Density and Proximity

10 CFR Part 60 does not contain exclusion zone criteria based
on population or population density. In 10 CFR 60.102(c) a controlled area is discussed as
follows. "There is to be an area surrounding the underground facility . . . which is designated
the controlled area, within which DOE is to exercise specified controls to prevent adverse human
actions following permanent closure. The location of the controlled area is the site." 10 CFR
60.122(b)(6) states "A low population density within the geologic setting and a controlled area
that is remote from population centers" is a favorable condition. 10 CFR 60.2 defines a
controlled area: ". . . means a surface location, to be marked by suitable monuments, extending
horizontally no more than 10 kilometers in any direction from the outer boundary of the
underground facility, and the underlying subsurface, which area has been committed to use as
a geologic repository . ." Because 10 CFR 60.122 is considered applicable only to postclosure
performance and 10 CFR 60.102(c) definea the controlled area only for postclosure concern, no
requirement is given for a controlled area for preclosure safety.

10 CFR 72.90(e) states, ". . . the potential for radiological and
other environmental impacts on the region must be evaluated with due consideration of the
population, including its distribution and regional environs . . ." 10 CFR 72.98(b) states: "The
extent of regional impacts must be determined on the basis of potential measurable effects on
the population or the environment from ISFSI or MRS activities." 10 CFR 72.98(c) states:
"Those regions identified . . . must be investigated as appropriate with respect to: (1) The
present and future character and the distribution of population . . ." 10 CFR 72.100(a) states:
"The proposed site must be evaluated with respect to the effects on populations in the region
resulting from the release of radioactive materials under normal and accident conditions . . ."
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10 CFR 960.5-2-1(c) defines as an adverse condition "(1) High
residential, seasonal, or daytime population density within the projected site boundaries. (2)
Proximity of the site to highly populated areas, or to areas having at least 1,000 individuals ir.
an area 1 mile by 1 mile . . ." In order to establish these criteria for a particular site,
investigations would have to made.

See also Regulatory Guide 3.44, section 2.1.3 (Ref. 31), and
NUREG-0800, SRP 2.1.3 (Ref.19). This will be censidered further in the section 7.3 ROC
Topic.

(b) Aircrqft and Test Missile lla:. ants

Investigation of aircraft and test missile hazards to surface
facilities of a HLW repository is not specifically addressed in 10 CFR Part 60, although
60.21(c)(1)(ii) may encompass them. Remote areas that may satisfy population exclusion zones,
e.g., as in 10 CFR l' art 72, are often sites for airports or military bombing and test ranges
where aircraft traffic may be high. The hazard to surface facilities of a HLW repository should
be assessed. For an aircraft accident involving the surface facilities of a HLW repcsitory,
investigations necessary to determine the probability of such an accident and of the potential
release of radionuclides could be codified.

10 CFR 960.5-2-4(a) lists as a qualifying condition, "The site
,

shall be located such that present projected effects from nearby industrial, transportation, and
military installations and operations . . . will not significantly affect repository siting . . ." This
implies that investigations concerning transportation (including air transportation) and military

'

installations and operations (including bombing and test ranges) would be required. These topics
are also addressed by Regulatory Guide 3.44 (Ref. 31) and NUREG-0800 (Ref.19).

(c) Induced Seismicity

10 CFR 960.5-2-11(c)(2) implies that an invenigation of
historical earthquakes and induced seismicity are required as well as a theoretical study
extrapolating such occurrences into the future preclosure time span. Seismicity may be induced
in several ways. Better known mechanisms are:

* Fluid injection including hydrofracturing
* Construction of high dams with deep reservoirs
* Removal of material during mining (rock bursts, fault

movement, and small carthquakes)
* Nucicar and very high-explosive device testing (fault

movement tnd small earthquakes)

Also, see comments and discussion regarding this subject in
ROC Topic Preclosure Site Limitations.
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(d) Industrial and Truntportation Accidents Near ilLW Facilities

On-site or nearby off site industrial or transportation accidents
are not addressed in 10 CFR Part 60. However,10 CFR 960.5-2-4(a) states that a qualifying
condition is that "The site shall be located such that present projected effects from nearby
industrial, transportation . . . (1) will not significantly affect repository siting, construction,
operation, closure, or decommissioning, or can be accommodated by engineering measures and
(2) when considered together with emissions from repository operation and closure will not be
likely to lead to radionuclide releases to an unrestricted area greater than allowable . . ."
Regulatory Guide 3.44 (Ref. 31) Section 3.3.8, Industrial and Chemical Safety, states: " Effects
of various industrial accidents (e.g., fire and explosion) and potentially hazardous chemical
reactions . . . should be reported." Section 2.2 states: "Idemify nearby industrial, I

transportation and military installations . . ." " Summarize items sat may present a hazard . .
. explosion of chemicals, llammable gasses . . . large natural gas pipelines . . . fires in adjacent
industries . . . effects of accidental releases of toxic gasses from nearby industries and
transportation accidents . . . ." NUREG-0800 (Ref.19), SRP's 2.2.1 and 2.2.2, also address
this topic. Industrial or transportation accidents include:

* Pipeline explosions / fires
* Release of toxic chemicals from pipelines, railcars, or tanker

trucks

There will be rail and truck access to the surface facility site.
Railways and highways are not precluded from passing through the GROA. Pipelines, railways,
and highways may be adjacent to the surface facility. The presence of the repository operation
may induce zoning for other heavy industry adjacent to the GROA. Therefore, these conditions

'

should be addressed.

2
(3) NaturalII,uard Considerations

(a) Seismic Afagnitude and Frequency

10 CFR 50.3dfa)(1) states that for a safety assessment of the
site, that "Special attention should be directed to the site evaluation factors identified in 10 CFR

Part 100 of this chapter." 10 CFR Part 50, Appendix A-1, Criterion 2, states: " Structures,
systems and components important to safety shall be designed to withstand the effects of natural
phenomena such as earthquakes. . . ." and "The design bases for these structures, systems and
components shall reflect (1) Appropriate consideration of the most severe of the natural
phenomena that have been historically reported for the sie and surrounding area, with sufficient
margin for the limited accuracy, quantity and period of time in which historical data have been
accumulated. . . ."

Although 10 CFR 60.122 is exclusively applicable to the
postclosure time period, some parts of it could be made applicable to the preclosure time period.
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10 CFR 60,122(c)(12) and 60.122(c)(14) state that adverse conditions are: " Earthquakes which -
have occurred historically that if they were to be repeated could effect the site significantly" and
"More frequent occurrence of earthquakes or earthquakes of higher magnitude than is typical
of the area in which the geologic setting is located." 10 CFR 60.141(a) states that during
repository construction and operation, surveillance, measurement, testing, and geologic mapping
shall be conducted to accommodate actual field conditions in design. 10 CFR 60.141(b) states
that subs,fau conditions shall be evaluated against design assumptions. 10 CFR 60,141(d)
further states that if significant differences exist (between the initially assumed field condition
and those better defined by monitoring), the need for modifications shall be determined and
changes recommended to the Commission.

10 CFR 72.102(a)(1) states that sites will be acceptable in the
Eastern U.S. if, ". . . results from on site foundation and geological investigation, literature
review, and regional geological reconnaissance show no unstable geological characteristics, soil
stability problems, or potential for vibratory ground motion at the site in excess of an
appropriate response spectrum anchored at 0.2g." 10 CFR 72.102(a)(2) states: " Alternatively,
a site specific DE (design earthquake) may be determined by using the criteria and level of
investigations required by Appendix A of 10 CFR Part 100 of this chapter." This section further -

'
defines the goal of the investigation by stating in 10 CFR 72.102(f)(1) that, "For sites that have
been evaluated under 10 CFR Part 100, the DE (design earthquake) must be equivalent to the
safe shutdown earthquake (Q) for a nuclear power plant." 10 CFR 72.122(b)(2) states:

i" Structures, systems, and component mportant to safety must be designed to withstand the
effects of natural phenomena such as carthquakes, . . . tsunami, and seiches. . ." implying that

, investigations to define these hazards are necessary. Further definition is given in 10 CFR I

| 72.122(b)(2) by: " Design bases . . . must reflect: (i) Appropriate consideration of the most
severe of the natural phenomena reported for the sitt nd surrounding area, with appropriate

! margins to take into account the limitations of th; aata and the period of time in which the data
'

I have accumulated, and (ii) Appropriate combinations of the effects of normal and accidemal
conditions and the effects of natural phenomena." 10 CFR 72.122(b)(3) states that " Capability
must be provided for determining the intensity of natural phenomena that may occur. . . ."
Earthquakes are a natural phenomenon. It appears that some of these regulatory concepts may

ibe applicable to the- preclosure time span of a HLW repository. See also Regulatory Guide 3.44
(Ref. 31)'and NUREG-0800, SRP 2.5.2 (Ref.19).

,

i

'For earthquake shaking, a rough rule of estimation is that its
amplitude would be reduced about twofold to threefold (or more) for all frequencies-whose

,

wavelength is less than the depth of underground workings. For example, if compressional wave
,

velocities were 1,000 meters per second in the repository media, and the depth of underground >

workings were 100 meters, all compressional wave frequencies above 10 hertz would be
attenuated by a factor of about 2 to 3 for the body waves P and S. Earthquakes which occur |
at, or very near the underground venkings would generate accelerations like those at the surface - '

only for seismic waves = whose wavelengths were near the' dimension of the underground ,

workings. For example, if the workings were 10 meters in diameter, and seismic velocities
were 3,000 meters per second, only seismic waves of frequency higher than 300 hertz would '
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have as high an amplitude as would be predicted on the surface. These frequencies are usually
not of concern in civil or structural design. This leads to two observations regarding using siting
limitations, implied or given in nuclear related regulations, for a HLW repository:

Different seismic design criteria may be appropriate to above*

ground facilities than are applied to subsurface workings and
equipment.

* If siting limitations, based on potential acceleration, are used
for the underground workings of a HLW repository, the
acceleration criteria should be adjusted to reflect the effect
of expected reduced values at depth.

10 CFR Part 100 for nuclear power plants discusses
investigations of earthquakes hazards more extensively than other regulations for nuclear
facilities, e.g.,10 CFR 100.10(c)(1): " Appendix A . . .. describes the nature of investigations
required to obtain the geologic and scismic data necessary to determine site suitability. . . . It
describes procedures for determining the quar.titative vibratory ground motion design basis at
a site due to earthquakes. . . ." 10 CFR 100.10(d) states an important concept in regulatory
philosophy: "Where unfavorable physical characteristics of the site exist, the proposed site may
nevertheless be found to be acceptable if the design of the facility includes appropriate and
adequate compensating engineering safeguards." This statement is fundamental to NRC
regulatory philosophy and is reflected in NUREG-0804 (Ref.13).

10 CFR Part 100, Appendix A, includes: " Additional
investigations and/or more conservative determinations than those included in these criteria may
be required for sites located in areas b ing complex geology or high seismicity." 10 CFR Part |

100, Appendix A-IV, incluces: ~ (a) required investigations for vibratory ground motion. . . ."
Paraphrased, the subsections under (a) state: (1) determine lithologic, stratigraphic, hydrologic,
and structural geologic (including history) characteristics of the site; (-2) identify tectonic
structures at or underlying the site and in the surrounding region; (3) evaluate evidence of site
response te historical earthquakes; (4) determine engineering properties of materials m?erlying
the site; (5) list all historically reported earthquakes which may have affected the sin., (6)
correlate epicenters or peak intensity areas with tectonic structures; (7) determine whether faults,
within 200 miles of the site and which could generate earthquakes which are significant to the -
site, are capable; and (8) for faults found to be capable under (7), determine (a) fault length, (b)
relationship to tectonic structures, and (c) qua* mary displacement related to any one carthquake
along the fault.

Investigations implied for the preclosure time period by the
conditions expressed in 10 CFR Part 960 follow. This topic is discussed under 10 CFR 960.5-2-
11, Tectonics, which is under a section labeled " Ease and Cost of Siting, Construction, ,

Operation, and Closure." The NRC regulation is concerned only with safety and retrievability-

iaspects, but this area of discussion appears also to be safety related, so it is included for
discussion. 10 CFR 960.5-2-11(b) implies that investigation of magnitude and intensity of -
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seismicity associated with the site geologic setting is required. 10 CFR 960.5-2-11(c)(1) implies
that active faulting in the geologic setting must be investigated. 10 CFR 960.5-2-11(c)(2)
implies that an investigation of historical earthquakes and induced seismicity are. required as well
as a theoretical study extrapolating such occurrences into the future preclosure time span. 10;

CFR 960.5-2-11(c)(3) implies that an investigation is required to correlate historic earthen ^^s
with tectonic processes and features within the geologic settirig, and to draw inferences res ;

the seismogenic capabilities of similar tectonic features for which there are no historically
associated earthquakes.

(b) Soil and Rock Properties
1

No NRC regulation describes investigations required for soil and
; rock properties applicable to preclosure concerns, although there are inferences that

investigations might be required to establish that acceptable conditions exist.
t

10 CFR 60.122(c)(21) states that "geomechanical properties that.

do not permit design of underground opening that will remain stable through permanent closure"
is a potentially adverse condition. 10 CFR 72,102(d) states that " site-specific investigations and
laboratory analyses must show that soil conditions are adequate for the proposed foundation-

loading " 10 CFR 960.5-2-9(b)(2) states that "a host rock with characteristics that would require.

minimal or no artificial support for underground openings to ensure ufe repository construction,
operation, and closure" is a favorable condition. Investigations would be required to show that
minimal or no artificial support was required. A clear understanding of the investigations
required to satisfy 10 CFR Part 60 could either appear in the regulation or be referenced in the
regulation, e.g., to NUREG's. NUREG-0800 (Ref.19), SRP 2.5.4, discusses this topic with

i respect to nuclear power plants. Regulatory Guide 3.44 (Ref. 31), Sections 2.6.1 and 2.6.2,
require that these properties be discussed for independent spent fuel storage facilities.

(c) Volcanism

10 CFR 60.122(c)(3) lists as a potentially adverse condition,
volcanic activity of such a nature that large-scale water impoundments could be created. As4

noted earlier, this section of the regulation does not address preclosure concerns. 10 CFR Part
100, Appendix A, states that it does not address investigations of volcanic phenomena, but that
they would be determined by the NRC on a case-by-case basis. Due to the time spans',

'

volcanism sppears to be a much more serious concern for the postclosure period and whether
it is a preclosure concern may need to be determined on a case-by-case basis.

*

(d) Fault Displacement

Some earthquake and fault investigations are interrelated and are
placed under the heading that seems most appropriate. 10 CFR 50.34(a)(1) states that for a
safety assessment of the site, "Special attention should be directed to the site evaluation factors,

identified in 10 CFR Part 100 of this chapter."
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10 CFR 60.122(c)(4) states that " structural deformation, such
as uplift, subsidence, folding, or faulting that may adversely affect the regional groundwater:

| flow system" is an adverse condition. The same applies to 10 CFR 60.122(c)(ll): " Structural
deformation such as uplift, subsidence, folding, and faulting during the Qaaternary Period.",

.

These criteria apply to postclosure rather than preclosure performance. Required investigations
i in these areas are, however, implied. 10 CFR 72.102(b) states, ". . . Sites that lie within the

range of strong nearfield ground motion from historical earthquakes on large capable faults
.

should be avoided." This implies that large capable faulting must be investigated. 10 CFR
.

' describes . . . informat on needed to determine whether and toi100.10(c)(1): " Appendix A . .
; what extent a nuclear power plant need be designed to withstand the effects of surface faulting."
'

10 CFR 960.5-2-ll(d) implies that an investigation of rates of fault movement or other ground
motion is required. 10 CFR 960.5-2-9(b)(5) lists as a potentially unfavorable condition,,

| " Existing faults, shear zones, pressurized brine pockets, dissolution effects, or other stratigraphic
j or structural features that could compromise the safety of repository personnel because of water
; infbw or construction problems." This implies that such features would h.ae to be investigated,
j See also Regulatory Guide 3.44 (Ref. 31) and NUREG-0800 (Ref.19) - SRP 2.5.3.

| (e) Groundwater
i

10 CFR 60.122(c)(2),60.122(c)(3),60.122(c)(5),60.122(c)(6),4

60,122(c)(7),60.122(c)(9),60.122(c)(20). 60.122(c)(22), and 60,122(c)(23) discuss groundwater
; conditions that are considered potentially adverse. Only 10 CFR 60.122(c)(20) appears to have |
| potential preclosure application. It states, " Rock or groundwater conditions that would require I

i complex engineering measures in the design and construction of the underground facility or in
j the sealing of boreholes and shafts." 10 CFR 960.5-2-9(d) reiterates the 10 CFR 60.12?(c)(20)

i concern. See also NUREG-0800 (Ref.19) - SRP 2. 4.12 for nuclear power plants and |

Regulatory Guide 3.44 (Ref. 31) - Section 2.5, for an ISFSI.;

(f) Surface Water

! No specific mention ofinvestigations required for surface water

[ hazards was found in NRC regulations for nuclear facilities although 10 CFR 61.50, for low-

| level waste disposal, expresses concern over surface water degradation of shallow buried waste,
j 10 CFR 60.122(c)(1) states that a potentially adverse condition is " Potential for flooding of the
; underground facility whether resulting from occupancy and modification of floodplains or from

the failure of existing or planned man-made surface water impoundments." This concern is
'

relevant to the preclosure time period (although the section addresses postclosure performance)
| and investigations should be required to ensure that this condition does not occur. 10 CFR
| 72.90(f) states, "The facility must be sited so as to avoid to the extent possible the long-term and
' short-term adverse impacts associated with the occupancy and modification of floodplains." 10

CFR 960.5-2-S(a) states that a qualifying condition is that "The site shall be located such that,

| considering the surface characteristics and conditions of the site and surrounding area, including
] surface-water systems and terrain, the requirements specified in 10 CFR 960.5-1(a)(3) can be
; met during repository siting, construction, operation, and closure " Determining whether or not

i
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these conditions are met would require appropriate investigation.

See the section on Volcanism regarding the 10 CFR 60,122(c)(3)
'

concern over the impoundment of surface water. Surface water is also addressed in NUREG-
0800 (Ref.19) - SRP 2.4.13 and Regulatory Guide 3.44 (Ref. 31), Section 2.5.

5.1.4 Safety Functions and Regulatory Citations

5.1.4.1 Associated Sqfety Functions
!

There were no safety functions identified from the " Repository Functional
Annlysis" (Ref.1) that were considered to be associated with this ROC Topic, or any of its
subtopics.'

5.1.4.2 Relevant Regulatory Citations
i

10 CFR 50.34(a)(1) and Part 50, Appendix A-I, Criterion 2*

10 CFR 60.2, 60.21(c)(1), 60.102(c), 60.122, 60.130, 60,141(a),*

60,141(b), and 60.1.41(d)
* 10 CFR 61.50
* 10 CFR 72.90(e), 72.90(f), 72.98(b), 72.98(c), 72.100(a),

72.102(a)(1), 72.102(a)(2), 72.102(b), 72.102(d), 72.102(f)(1),
72.122(b)(2), and 72.122(b)(3)

* 10 CFR 100.10(c)(1),100.10(d), and Appendix A
10 CFR 960.5-1(a)(3), 960.5-2-1(c), 960.5-2-4(a), 960.5-2-4(c),*

960.5-2-8(a), 960.5-2-9(b)(2), 960.5-2-9(b)(5), 960.5-2-9(d), and
960.5-2-11

5.1.4.3 Comments on and Comparison and Contrust of Sqfety htnctions and
Regulatory Citations

Because NRC's Federal Register " Notice" (Ref.18) states that site
investigations in 10 CFR 60.122 are for postclosure performance only, there are no specific
regulations dealing with preclosure siting criteria. Also, there were no safety funct.ans
associated with this ROC Topic. Therefore, there is no basis for a comparison and contrast of
associated safety functions and relevant regulatory citations.
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6 TOl'ICS FOlt WIIICII MINOR RULE CIIANGES
MAY llE ltEQUIRED

6.1 LICENSING, LICIWSE AMENDMENT, AND LICENSE TERMINATION

This itOC Topic has the following subtopics:

(1) Site Characterization, License Application. Updates, and Amendments
(2) Use of R:ferences

6.1.1 Conclusions Regarding the Sufficiency and Adequacy of the Regulations

(1) Site Characterization, License Application, Updates, aiad Amendments

10 CFR Part 60 is adequate and sufficient for addressing issues related to
licensing, license updates and amendments, and license termination for a high-level radioactive ,

waste repository. One potential exwption may be in 10 CFR 60.24(a) where further specific *

guidance may be necessary. The need for further specific guidance will be determined at a
future date,

y

(2) Use of References

10 CFR Part 60 may be enhanced in regard to the use of references, as
suggested by the NRC Staff. A change to 10 CFR 60.23 was suggested by the NRC staffin its
" Recommendations" report (Ref. 8) per Uncertainty Reference Number 2. Appendix A, page
3, to clarify the subject of referencing to climinate repetition and the reference to the
" environmental report" versus the " environmental impact statement."

Note: After the public has commented on 6 draft " Format and Content
Guide for the License Application for the Iligh Irycl Waste Repository" (DG 3003)(Ref. 32),
10 CFR 60.24(a) may need review according to NRC, [see Uncertainty Reference Number 4,
Appendix A, page 5, (Ref. 8)).

6.1.2 Concepts, Operational Criteria, and Rationale

This subsection presents the concepts, operatienal criteria, and rationale that were
developed to substantiate the conclusions presented above to this specific safety related topic for
geologic repository operations.,

1

(1) Site Characterization Plan, License Application, Updates, and
Amendments

227
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!

Concept. Criteria are necessary for construction authorization, license
application, updating, amendments, amendment for permanent closure, and termination of !
license. :

!

Oprmtional Cntena. The operational criteria required to address this concept, ;

which are presented in 10 CFR 60.3, 60.4, 60.6, 60.7, 60.9(c)(1), 60.10(a), 60.15(a), 60.21 j
60.22, 60.24, 60.31, 60.32, 60.33, 60.41, 60.42, 60.43, 60.44, 60.45. 60.46, 60.51, 60.52, i
60.63, 60.73(b), and 60.73(c), appear to address the concept above, with some additional t

guidanct. |

Note: The text in 10 CFR 60.24(a) may need to be reviewed after public
comments on the draft " Format and Content for the License Application for the HLW
Repository" (DG-3003) (Ref. 32) are received by NRC.

Rationalefor the Opemtional Cntena. The above cited criteria dealing with
licensing have been addressed by NRC for years. Thoe criteria coupled with the Nuclear Waste
Folicy Act, as amended (Ref.17) assure adequate criteria for licensing. Further analysis is
needed to address 10 CFR 60.24(a), per Uncertainty Reference Number 4, Appendix A, page
5, of NRC's * Recommendations" report (Ref. 8).

(2) Use of References

Concept. References used for any license-related submissions may be
referenced by DOE to climinate repetition.

Potential Repository Opemtional Cntena. 10 CFR 60.23 would generally
address this concept. It was recommended by NRC in their " Recommendations" report (Ref. 8),
Uncertainty Reference Number 2, Appendix A, page 3 that 10 CFR 60.23 be changed as
indicated: |

| fa231 Elimination of repetition. In submissions made pursuant (q_ thin,part. DOE
| may incorporate by_ reference information contained in previous applications._

I statements. or reports filed with the Commission. In-ittepplication environmentalr,

I reporty-or-Gile-C-haraeterication-41eportr-the-DOFr-may-incorpomte4y-reference
I information-contained-in-previourapplications statements or-reportseled-with-fler r
| C-emmissiom-Pmvidcd,-That such refereneerare-elear-and-specifie-end4 hat-copies
i of-theinformation-so4neerporated-areevailable4n-the-publielocument-room 4eett.ed
i near-4hesite-of-the-proposed-geologie-repository:

Rationaleforthe Potential Repository Opemtional Criteria. 10 CFR Part 60
was amended in 1989 to provide for the DOE's submission of its Environmental Impact
Statement (EIS) in lieu of the environn, ental-report hitherto called for by the regulations.
Inadvertently, one reference to an " environmental report" was not amended (see 10 CFR 60.23).
The proposed resolution corrects this situation by allowing incorporation by reference for all

i

'
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DOli submissions (which would indude the EIS). The proposed text of 10 CFR 60.23 and the
rationale were extracted from NRC's " Recommendations" report (Ref. 8) regarding Uncertainty
Reference Number 2, Appendit A, page 3.

An uncertainty was raised on pagc D-12 of Appendix D of CNWRA 90-003 '

(Ref. 7) regarding 10 CFR 60.31. NRC's " Recommendations" report (Ref. 8) regarding
Uncertainty Reference Number 6, Appendix A, page 8, sugge ed a " minor rule change" to 10
CFR 60.21(c)(14). This is addressed in the section 6.11 ROC Topic. An Uncertainty on the
"public document room" was raised on Page B 10 of Appendix B of CNWRA 90-003 (Ref. 7).
This is discussed further in the sectivn 6.2 ROC Topic.

+

6.1.3 Elements Considered for Regulation

6.1.3.1 St.'uctures, Systems, Components, Equipment, Opemtions, Procedures,
Penonnel Requirements, Environmental Considemtions, Etc.

(1) Site Chkraeterhation Plan, License Application, Updates, and
. Amendments

The site characterization plan has already been s ::d by ths DOF.
and commented upcn by the NI'C. The following elements are importan :'n te!ation to she
characterization activities:

* Prepare study plans to be implemented duni.g site
characterization, and submit these plans to the NRC for review
and comment

* Determine design for the exploratory shaft facility
* Obtain State permits for allowing site access for characteritation
* Initiate site characterization efforts, including preparation of

exploratory borehole locations
* Report to the Commission on the nature and extent of site

characterization activities
* During site characteiization, plan for site visits and inspections by

NRC staff
* Prepare the license application to contain the information required

to meet the criteria of 10 CFR Part 60
* File and distribute the license application
* Update the license application
* Prepare and file the application for amendment of construction

I authorization, if necessary
* Determine iflicense amendment is necessary based on guidelines

provided in 10 CFR 60.46,
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!



_ _ . . _ _ . ___ _ _ . _ _ . _ .. _ _ . _ _ _ _ _ _ __ _ _ _ _ _ _

!

;

'

.

>

* Prepare and file the application for amendment of license, if '

neceuary, as required by 10 CFR 60.45(a)
* Prepare and file the application for amendment oflicense prior to !

permanent closure, as requited by 10 CFh 60.51(a)
* Submit a supplemented environmental impact statement with the >

application for license amendment, as required by 10 CFR |

60.51(b)
* Prepare and file the application for amendment to terminate !

license after permanent closure as directed by 10 CFR 60.52

i
(2) Use or References [

The following elements are important to the use of references:

* The references must be made in a consistent manner ;

* The references must be made available to the staff and the public

6.1.3.2 Comments on and Discussion of the Elements Considered for
Regulation

'

The criteria found in 10 CFR Part 60 address the issues and concerns
related to licensing, license amendment, and license termination. The linking of 10 CFR Part
60 with 10 CFR Part 2 and Part 51, described in subsectin 6.1.4.3 of this analysis, assures that
this ROC Topic is properly addressed. One exception is the text used in 10 CFR 60.23,

6.1.4 Safety Functions and Regulatory Citations

6.1.4.1 Associated Sqfety functions

There were no safety functions associated with this ROC Topic identified
from the " Repository Functional Analysis" (Ref.1), j

6,1.4.2 Relevant Regulatory Citations

10 CFR Part 2, Subpart J I*

10 CFR 60.3, 60.4, 60.6, 60.7, 60,9(c)(1), 60.10(a), 60.15(a), 60.21, j*

60.22, 60.23, 60.24, 60.31, 60.32, 60.33, 60.41, 60.42, 60.43, ;
'

60.44, 60.45, 60.46, 60.51, 60.52, 60.63, 60.73(b), 60,73(c), and .

Part 60, Subpart F [

,

i
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6.1..l.3 Comments on and Compathon and Contrast of Sqfety Functions and
Regulatory Citations

For all subtopics the following applies. 10 CFR Part 60 covers 'icensing,
license amendment, and license termination as they relat:. to a high-level radioactive waste
repository. 10 CFR Part 2, Subpart J, makes specific reirence to 10 CFR Part 60, so that
appropriate sections of 10 CFR Part 2 are already linked to 10 CFR Part 60. It is thought that
10 CFR Part 60 need not reference Part 2, since both regulations are linked by reference to the
NWPA (Ref.17). 10 CFR Part 51 is incorporated into 10 CFR Part 60 by specific reference
under 60.41(d).

Regarding licensing, a regulatory uncertainty was identified with 10 CFR
60.23, in CNWRA 90-003, Appendix B, page 13 5 (Ref. 7). The NRC staff concluded in its
" Recommendations" report that Uncertainty Reference Number 2, Appendix A, page 3 (Ref. 8),
needed a " minor rule change" for its resolution.

A regulatory uncertainty was raised on page B-8 of Appendix B of
CNWRA 90-003 (Ref. 7). In regards to 10 CFR 60.24(a), it appeared uncertain whether 10
CFR Part 60 and other regulations adequately describe the means used to qualify a license
application for docketing. Adequate criteria appear to be needed by both DOE and NRC to
determine the acceptabihty of the application for docketing.

The NRC's " Recommendations" report (Ref. 8), regarding Uncertainty
Reference Number 4, Appendix A, page 5, states:

Further analysis is required to determine the need for high-level waste
(HLW) repository license application acceptance criteria other than that
to be provided in the HLW Repository License Application Format and
Content Guide.

In SECY 89-339 (Ref. 33), it was noted that " Developing criteria for
acceptance of the License Application will provide a documented basis
on which to accept or reject the License Application." " Acceptance
criteria might also improve the effectiveness of prelicensing consultation
and the Site Characterization Plan (SCP) Progress Report review process
by encouraging DOE to resolve NRC staff concerns before the License
Application is submitted." In SECY 90-207 (Ref. 34), "First Update of
the Regulatory Strategy and Schedules for the High level Waste
Repository Program," developing license application docketing criteria
and content is identified as an activity for reducing regulatory
uncertainty.

231
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The Draft Regulatory Guide DO 3003, " Format and Content for the
License Application for the liigh Level Waste Repository," November
1990 (Ref. 32), includes Section 1.6.2, " Status of DOE Resolution of
NRC Objections to License Application Submittal." This section
provides guidance to the Department of P.nergy (DOE) on specific
information to be provided for the Nuclear Regulatory Commission
(NRC) to reach a decision on docketing the License Application (LA).
For example,
"Therefore, as part of the acceptance review of the LA and before a
decision on docketing the LA, the NRC staff will evaluate the effect of
any unresolved objection to LA submittal, both individually and in
combination with others, on the NRC staff's ability to conduct a
meaningful review and make a decision regarding construction
authorization within the three-year statutory time period."

NRC staff will review public comments on this proposed regulatory
guidance, in determining the need for further action on this uncertainty.

This uncertainty will be evaluated, public comments, to Jetermine any
revisions to the Draft Regulatory Guide, and to prepare acceptance ,

criteria for the License Application Review Plan.

An uncertainty about 10 CFR 60.31(a) was raised on page B-12 of
Appendix 11 of CNWRA 90-003 (Ref. 7). This uncertainty involved review of the performance
confirmation program (10 CFR Part 60, Subpart F) by NRC which is not described in 10 CFR
60.31(a). NRC's " Recommendations" repost (Ref. 8) regarding Uncertainty Reference Number
6, Appendix A, page 8, suggested a " minor rule change" for 10 CFR 60.21(c)(14). This is
discussed further in the section 6.11 ROC Topic.e

The other regulations that address these concepts and may have a potential
relationship to licensing, license amendment, or license termination for a repository (e.g.,10
CFR Parts 30, 61, 70, and 72) appear to provide no additional guidance that might be
incorporated into 10 CFR Part 60 through modification of or additions to wordings in that
regulatbn.

6.2 RECORDS AND REPORTS

This ROC Topic has the following subtopics:

(1) Quality Assurance Records and Reports
(') License Activity Records and Reports
(3) Nuclear Materials Records and Reports
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(4) Radiation Records and Reports
(5) 1.icensing Support System Records

6.2.1 Conclusions Regarding the Sufficiency and Adequacy of the Regulations

For all nye subtopics 10 CFR Part 60, in regard to criteria for records and reports,'

is sufGeient and adequate for ensuring safety, except for minor criteria regarding public
document rooms (see 10 CFR 60.22). 10 CFR Part 60 establishes criteria for reports and
records which are equivalent to, and in most cases are identical to, those established for nuclear
power plarits and for other radioactive waste handling facilities.

6.2.2 Concepts, Operational Criteria, and Rationale

This subsection presents the concepts, operational criteria and rationale that were
developed to substantiate the conclusions presented above.

Concept. There weri several subtopics for this ROC Topic but the same concept
applied to all of them. Criteria for records ar.d reports are necessary for NRC review of the
design, construction, and operation of a repository to ensure radiological health and safety and
for public review and archiving.

Potential Repository Operational Criteria. The potential repository operational
criteria required to address this concept are in 10 CFR Part 2; 10 CFR Part 20; 10 CFR Part
50. Appendix B; 10 CFR 60.4,60.10,60.18,60.21(c),60.22,60.24,60.44(b),60.51(a)(2)(ii),
60.71,60.72,60.73, and 60.152. A change was recommended by NRC to 10 CFR 60.22, in
the * Recommendation" report (Ref. 8), to clarify the intent of the public decument room. 10
CFR 60.22(d) was revised as follows:

60.22(d) At the time of filine of an application and any nmendments thereto. DOE I

shall make one copy available in an appropriate location near the pronosed geologic |

gasitory operations area for inspection by the public. DOE shall make the I

environmental impact statement and any supplements thereto available in the same |

manner. If the Commission has established a public document room at such a i
location. DOE shall comply with this paragraph by depositine the specined I
documents with the Commission at that public siocument room. |

60.42(d)-At-the-time-oMiling-of-an-epplicatioramd any amendment &-thereto -one Ir
copy 4 hall 4e made availabic in an appropriate-location-near-thetroposed geologie I
repository-operations-area-(which-shall4e-a-publio-document-room done-has4een Ir
established)-4cr inspection--by-the--publie-and-updated-as-amendments -10 the I

application-are-made-%e-environmental impaets+tatement and any supplements I

thereto -shall-be-made-available-in-the-same-manner--Anwpdated-copy-of-the 1
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applimet:en tmd-4he-enviformu.ad-empuvHituternent-wid-wpplementw%hidi-be| r
i producal-at4my-publie-hearing 4eeld4y-4he-Commi.,sion-on-the+pplication for-user
I by-any-party-to-the1mweedingr

Also. NRC recommends a new 10 CFR 60.22(e) to read:

1 60.22(e) DOli shall produce an uodated copy of the application and the
environmental impact statement and suppkments at any public hearing.hg]d by the

| Commission on the application for use by any_ party to the proceeding.

Furthermore, it will be necessary to redesignate 10 CFR 60.22(e) as new 60.22(f)
and revise the phrase " paragraphs (c) and (d)'' to read * paragraphs (c) through (c)," as indicated

,

below:

I 60.22(e) (D The DOE shall certify that the updated copies of the application, and
the environmental impact statement as it may have been supplemented, as referred

I to in paragraphs (c) through (d) (c) of this section, contain the current contents of
such documents subnutted in accordance with the requirements of this part.

Rationale for the Potential Repository Opemtional Criteria. The above cited
criteria related to records and reports for a repository fully address the concept because they are
broadly written. These criteria require records and reports to be submitted to NRC, or be
available for review by the NRC or the public. Maintenance of these records and reports is
related to the assurance that the public safety is protected.

NRC's " Recommendations" report (Ref. 8) for Uncertainty Reference Number 5,
Appendix A, page 7, presents the text and rationale for the above operational criteria related to
10 CFR 60.22. The amended language would make it clear that if an NRC public document
room is established, the DOE's responsibility extends only to depositing the required documents
(which would thereafter be the responsibility of NRC, as document custodian). The language
would also make it clear that there is a second, independent requirement, for DOE to produce
t.pdated documents at public hearings. Separating this from the public document room deposit
provision will express the requirements more clearly.

6.2.3 Elements Considered for Regulation

6.2.3.1 Structures, Systems, Components, Equipment, Operations, Pmcedures,
Penonnel Requirements, Envimnmental Considemtions, Etc.

Affected reports, records, and associated functions relevant to quality
assurance records and reports, license activity records and reports, nuclear materials records and
reports, radiation records and reports, and licensing support system records are addressed in 10
CFR Part 60. Additional criteria for records controls are identified in ANSI /ASMENQA-1-1986
(Ref. 35), which has been endorsed by NRC, and is being utilized by DOE as a basis for their
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QA program for the repository.

6.2.3.2 Comments on and Discussion of the Elements Considered for
Regulation

10 CFR Part 60 regulations provide criteria to identify all the types and
content of reports and for the development and implementation of records management controls.
The nuclear power industry has primarily maintained all required records through
implementation of 10 CFR Part 50, Appendix B. These records control criteria have universal
application to any nuclear facility and are comp *etely applicable to llLW. The report
requirements of 10 CFR Part 60 are unambiguous, and are similar to those encountered within
the nuclear power industry.

& 6.2.4 Safety Funellons and Regulatory Citations

6.2.4.1 Associated Sqfety Functions

(1) Quality Assurunee Records and Reports

The following safety functions were identified from the " Repository
Functional Analysis" (Ref.1).

* Maintain and secure secunty and safeguard records and reports
- 2,12

* Implement a quality assurance program for security and
safeguards - 2.13

* Implement a quahty assurance program for waste preparation
operations - 5.14

* Implement a quality assurance program for waste disposal
operations - 6.13

(2) License Aettvity Records and Reports

The following safety functions were identified from the " Repository
Functional Analysis" (Ref.1).

* Preserve public records about the location, boundaries and
purpose of the controlled area - 7.4.5

* Preserve public records about the location, design, and contents
of the geologic repository - 7.4.6

(3) Nuclear Materials Records and Reports

'Ine following safety functions were identified from the " Repository
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,

|

Functional Analysis" (Ref.1).
;

* Account for and maintain inventories of nuclear materials in the k
v>aste management system - 2.10 ;

* Verify and record identification of each waste disposal package |
and its intended emplacement opening / location - 6.6.3 j

* Verify and record identification of emplaced waste disposal )

package and emplacement opening location number - 6.6.10 i

* Update inventory of emplaced waste during repository waste
removal operations - 6.9.16

t

(4) Radiation Records and Reports |

No safety fimetions directly referring to radiation records and reports !

were identified from the " Repository Functional Analysis" (Ref.1).

(5) Licer.3Ing Support System Records

No safety functions directly referring to the licensing support system
were identified from the ' Repository Functional Analysis" (Ref.1).

6.2.4.2 Relevant Regulatory Citations

* 10 CFR 2.1000 through 2.1023
* 10 CFR 21.3(k)

10 CFR 50.55(e)(1)(iv) and Part 50, Appendix B XVIIa

* 10 CFR 60.4, 60.10, 60.18, 60.21(c), 60.22, 60.24, 60.31(b)(1),
,

60.32(b), 60.44(b), 60.51(a), 60,71, 60.72, 60.73, and 60.152

|
6.2.4.3 Comments on and Comparison and Contrast of Sqfety Functions ana i

Regulatory Citations

Within suutopics 1 through 3, the reporting and records requirements of
10 CFR Parts 50, 60,61, and 72 are essentially the same, with some variations between specific
reporting requirements based on the individual application. Subtopic 4, based on 10 CFR Part
20, has equal application to 10 CFR Parts 50,60,61, and 72 concerning radiation safety records
and reports. The associated regulatory citations within Subtopics 1 through 4 are very consistent
in scope and depth for 10 CFR Parts 50,60,61, and 72.

The additional records-management requirements for the Licensing
i Support System (LSS) in 10 CFR 2.1000 through 2.1023 are unique to the high-level waste
i repository and, thus,10 CFR Part 60. The LSS would not replace records-management

processes that would be similar to those established for nuclear power plants (10 CFR Part 50,
Appendix B XVII), but provides for a compilation of records to assise in the repository licensing
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1

process.

Common pxtice in the nuclear power industry is to manage all records
in the same manner as for Quality Assurance Records (10 CFR Part 50, Appendix B-XVII).

A regulatory uncertainty was raised on page B 22 of Appendix B,
CNWRA 90-003 (Ref. 7). Regarding 10 CFR 60.51(a)(2)(ii),in the absence of specific criteria,
the phrase "that would likely be consulted by potential human intruders" does not lend itself to |

explicit definition and require.4 clarification so that realistic archiving can be accomplished. The
,

NRC's response to this uncertainty, given in the " Recommendations" report, (Ref. 8) for
Uncertainty Reference Number 9, Appendix A, page 11, states:

Archives that are likely to be consulted by potential human intruders are
to be identified in the license amendment for permanent closure and
should be commensurate with the state of knowledge and data-handling
technology,

10 CFR 60.51(a) calls for the Department of Energy (DOE) to subrait an
updated license application, before permanent closure, that is to include
a detailed description of the measures to be employed to regulate or
prevent activities that could impair the long term isolation of emplaced
waste within the geologic repository and to ensure that relevant
information will be preserved for the use of future generations. It is in
that context that the regulations require placement of records in archives
and land record systems that would be likely to be consulted by potential
human intruders.

There are good reasons why the regulations are not more specific. In the
first place, the appropriate data repositories are not to be defined until
the time of perraanent closure. This is several decades away, and it is
not prauicable to identify just what the appropriate archives and record
systems will be. Second, the appropriate location for such records E,

to some degree, dependent on the specific site of the geologic repository.
If, for example, the geologic setting is characterized by the presence of
certain economic minerals or by the occurrence of peculiar wismic
phenomena, the appropriate archives might include those that relate to i

the minerals or phenomena that are or may be present. Third, the
regulations clearly articulate the policy framewerk by which the adequacy
of the archive and record systems is to be judged -- namely, the
regulation or prevention of activities that could-impair long-term
isolation,

A regulatory uncertainty was raised on page B-10 of Appendix B,
CNWRA 90-003 (Ref 7). 10 CFR 60.22(d), when taken in the context of the balance of 10
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!

CFR 60.22, can be interpreted to require DOE to be responsible for the contents of an NRC
public document room. The intent of the regulation needs to be clarified. The NRC's
" Recommendation" report (Ref. 8) for Uncertainty Reference Number 5, Appendix A, page 7,
recommended "a minor rule change."

A regulatory uncertainty was raised on page B-28 of Appendix B,
CNWRA 90-003 (Ref. 7). In regards to 10 CFR 60.72(b)(6), the term " construction problems"
requires further definition in order to ensure documentation of all those problems ofinterest to ,,

'

the Commission, and to clearly identify appropriate recordkeeping requirements for DOE. The
NRC's response to this uncertainty, given in the "Recommen& Ns" report (Ref. 8) for
Uncertainty Reference Number 10, Appendix A, page 12, states: |

The " construction problems" are those that need to be documented to '

ensure the long-term information availability to future generations to
provide a basis for regulating or preventing activitics that may bc .

detrimental to long term isolation of waste.

The term " construction problems" is adequately defined by its context.
That is, the " construction problems" at issue is--as stated in the
introductory text of 10 CFR 60.72(b)--in one of eleven categories for :

which records are ". . . required under paragraph (a)." This means, in
turn, that the construction problems that must be documented are those
that pertain to " usability for future generations in accordance with 10
CFR 60.51(a)(2)." The latter reference requires the DOE, before
permanent closure, to update its license application so as to include a'

detailed description of measures to be employed to ensure that relevant
information will be preserved for future generations. Accordingly, if the
construction problems are relevant to future generations-particularly, as i

l

stated in 10 CFR 60.51(a)(2), for the purpose of regulating or preventing
activities that could impair the long-term isolation of emplaced
waste--then they fall within the scope of 10 CFR 60.72(b). Other
construction problems may also be of interest, and may need to be
documented as part of DOE's quality assurance program or pursuant to

| a condition of the construction authorization (see 10 CFR 60.31(b)(1)),
but they are not addressed by 10 CFR 60.72(b).

| 'A regulatory uncertainty was raised on page B-29 of Appendix B,
! CNWRA 90-003 (Ref. 7). In regards to 10 CFR 60.72(b)(7), the term " anomalous conditions"

requires further defm' ition in order to ensure documentation of all those conditions ofinterest to'

the Commission, and to clearly identify appropriate recordkeeping requirements for the DOE.
The NRC's response to this uncertainty, given in the " Recommendations" report (Ref. 8) for
Uncertainty Reference Number 11, Appendix A, page 13, states:

The "anornalous conditions" are those that need to be documented to

238

. _ - - - . - . - - - . ---- - .-- . - - _ . - - - . --



_ _________________

ensure long-term information availability to future generations.

The " anomalous conditions" are those that are relevant ". . , to regulate
or prevent activities that could impair the long-term isolation of emplaced
waste within the geologic repository and to assure that relevant
information will be preserved for the use of future generations" (10 CFR
60.51(a)(2)). " Anomalous conditions" is one of eleven categories in 10
CFR 60.72(b) for which construction records must be kept. For a fuller
analysis of the provisions of 10 CFR 60.72(b), and their relationship to
other provisions of 10 CFR Part 60, see the discussions of Uncertainty
10.

A regulatory uncertainty was raised on page B 31 of Appendix B,
CNWRA 90-003 (Ref. 7). In regarJs to 10 CFR 60.73(b), the term "significant deviation"
requires further defmition in regard to " design criteria and design bases stated in the
application." More specific guidance will ensure that those deviations reported by DOE satisfy
the regulatory intent of the Commission. The NRC's " Recommendation" report regarding
Uncertainty Reference Number 13, Appendix A, pages 16 and 17, (Ref. 8) states:

The reporting requiremenu will be clarified in the License Application
Format and Content Guide and License Application Review Plan and may
be specified as appropriate by provision of the construction authorization,
as described in 10 CFR 60.32(b).

He term "significant deviation" is not uniqu CFR Part 60. On
the contrary, in similar context, a holder of i . auction permit is
required to notify the Commission of every deficiency found, in design
and construction, that could adversely affect the safe operation of a
nuclear power plant and that represents, inter alia:

". . . a significant deviation from performance specifications which will
require extensive evaluation, extensive redesign, or extensive repair to
establish the adequacy of a structure, system, or component to meet the
criteria and bases stated in the safety analysis report or construction
permit or to otherwise establish the adequacy of the structure, system, or
component to perform its intended safety function." (10 CFR
50.55(e)(1)(iv)).

The requirement in 10 CFR 60.73--that the Department of Energy (DOE)
is to promptly notify the Commission of each deficiency that represents
" . . a significant deviation from the design criteria and design bases.

y stred in the application . . ." --does not stand alone. It must be read in
conjunction with 10 CFR 60.32(b); which, among other things, states that
"The Commission will incorporate, in the construction authorization,,
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provisions requiring DOE to furnish periodic or special reports regarding
. . . (2) any data about the site cbtained during constructiva which are
not within the predicted limits upon which the facility design was based,
(3) any deficiencies in design and construction, which, if uncorrected,
could adversely affect safety at any future time. . . ." Thus, there is in
place a mahanism to specify the conditions that would call for reports
to be filed during construction, pursuant to 10 CFR 60.73. There may
be a need to be more specific regarding matters that might need to be
reported once a license to receive and possess waste has been issued;
but. these might be handled by license conditions and, in any event, there
is, no compelling need to address the matter for many years to come.

A regulatory uncertainty was raised on page B 30 of Appendix B,
CNWRA 90-003 (Ref. 7). In regards to 10 CFR 60.73, the term " substantial safety hazard"
requires further definition in regard to the characteristics of the site and the design and
construction of the geologic repository operations area. More specific guidance is needed to
ensure that those hazards reported by DOE satisfy the regulatory intent of the Commission. The
NRC's response to this uncertainty, given in the " Recommendations" report (Ref. 8) for_
Uncertainty Reference Number 12, Appendix A, pages 14 and 15, states:

"SubstantiM safety hazard" is defined as a loss of safety function to the
extent that there is a major reduction in the degree of pratection provided
to public health and safety.

Section 206 of the Energy Reorganization Act of 1974, U.S.C. 5846,
imposed upon certain parties an obligation to notify the Nuclear
Regulatory Commission (NRC) of defects that ". . . could create a
substantial safety hazard, as defined by regulations which the
Commission shall promulgate."

In implementing this provision, the Commission defmed the term
" substantial safety hazard" (in 10 CFR 21.3(k)) to refer to a ". . , loss
of safety function to the extent that there is a major reduction in the
deg:ec of protection provided tc. public health and safety. . . ."

The Commission's statement of considerations, accompanying the
promulgation of the rule (42 FR 28801, June 6,1977), expressly declared
that ". . . insufficient experience has been accumulated to permit the
writing of a detailed regulation at this time that would provide a precise
correlation of all factors pertinent to the question of what is a significant
safety hazard." Rather, the Commission identified certain criteria that it
indicated to be ". . . appropriate for determination of creation of a
substantial safety huard" - namely:
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Moderate exposure to, or reicase of, licensed material;-

Major degradation of essential safety-related equipment; and-

Major deficiencies involving design, construction, inspection, test, or-

use of licensed facilities or material.

In view of this policy direction from the Commission, the staff regards
the existing regulation to provide an adequate basis for determining
compliance,110 wever, as the Commission indicated when it issued the
rule, ". . . additional guidance in the form of regulatory guides may be
developed should experience with the application of 21 indicate the need
for such guidance." Such experience would be derived from ongoing
activities licensed under other parts of NRC regulations and would be
applied to a geclogic repository, as appropriate.

6.3 RETRIEVAL, REMOVAL, AND RELOCATION

This ROC Topic has the following subtopics:

(1) Definitions Relevant to Rettieval,

(2) Ventilation Relevant to Retrieval
(3) " Facilitate" versus "Not Preclude" Waste Retricval
(4) Criteria To Be Satisfied During Retrieval
(5) Emergency Retrieval
(6) Demonstration of Retrievability<

6.3.1 Conclusions Regnrding the Sufficiency and Adequacy of the Regulations

(1) Definitions Relevant to Retrieval

(a) Retrieval and Removal Definitions

The definition of retrieval in 10 CFR 60.2 includes the word " removing";
consequently, no separate formal definitions for "removel" and " retrieval" are required. The
definition of retrieval in 10 CFR 60.2 may not appear wholly consistent with 10 CFR
60.21(c)(12). 10 CFR 60.21(c)(12) may imply that the term " retrieval" is limited to cases in

_

which the geologic repository is proven to be unsuitable for disposalpf radioactive waste. Many
reasons can be envisioned for which removal following emplacement might be desired, ranging
from 6.nple visual inspection to identification of package manufacturing problems.

(b) Definition of "substantially increase the difficulty of retrieving"

The phrase "substantially increase the difficulty of retrieving" is within
the context of a particular site and design. Because of the site-spxific and design specific nature
of " increased difficulty," engineering judgment should be sufficient to determine what constitutesL
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a substantial increase in dif6culty. NRC may present more guidance following the submittal of
a license application and design.

(2) Ventilatten Releva~t to Retrieval

The current regulations concerning ventilation apply to retrieval because if
retrieval were necessary, it would be a repository operation.

(3) "Fatt:ltate" Versus "Not Preclude" Waste Retrieval

The criteria to maintain retrievability are sufHelently and adequately addressed
in 10 CFR Part 60. Concerning the point on whether the repository is to be designed to permit
waste retrieval, or only that the design must not preclude waste retrieval (i.e., not make retrieval
impossible), the NRC intent appears to indicate that the GROA is to be designed for waste
retrieval, not simply that retrieval is not prccluded or made impossible. The degree of dif0culty
in retrieval dms not appear to be an NRC concern as long as the design allows retrieval in a
reasonable time frame. A concern of NRC is that there is a plan for tetrieval and that the design
allows for retrieval to be accomplished during a denned retrieval period.

(4) Criteria To Be Satisned During Retrieval

10 CFR Part 60 is adequately clear that all regulations televant to operations
apply to retrieval, because retrieval is a potential repository operation.

(5) Emergency Retrieval

No criteria appear to be needed for rapid or emergency retrieval because the
repository design, site investigation, and performance confirmation are all aimed at ensuring a
suitable site and repository design; and any need for retrieval on a rapid schedule is extremely
unlikely and would be precluded prior to emplacement.

(6) Demonstration of Retrievability

The criteria to design for retrievability are in the present 10 CFR Part 60
regulations. Criteria concerning how and when to demonstrate retrieval will depend upon the
site-specific and design. specific features for a particular repository and should be in the nature
of guidance.

6.3.2 Concepts, Operational Criteria, and Rationale

This subsection presents the concepts, operational criteria, and rationale that were
developed to substhntiate the cyclusions presented above.
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2
(1) Definitions Relevant to Retrieval

(a) Retneral and Rnnoval Definition

Concept. The definition of retrieval needs to be concerned with any
removal of waste emplaced for disposal.

Potential Rcpository Opemtional Cnte da. The defir.ition in 10 CFR 60.2
for " retrieval'' and the related criteria presented in 10 CFR 60.lll(b) address this concept. The
current criteria in 10 CFR 60.21(c)(12) might be enhanced by a minor change, and might read
as follows:

I
60.21(c)(12) A description of plans for retrieval and alternate storage of radioactive

'

wastes that had been previously emplaced. Should4hegeologie-repositwy-prove-to i
be-unsuitable 4er-di!,posal-ofwadioactive4 vastest |

Rationale for the Poteci>l Repository Opemtional Cntcna. The
definition of " retrieval" in 10 CFR 60.2 and the related criteria in 10 CFR 60.lll(b) fully
address the concept because they are generally written and the dermition of " retrieval" includes
the term " removing," as discussed below. No formal definition of "remeval" is required nor
is a redefinition of " retrieval" required, since the word " removing" is part of the dermition of
" retrieval."

The proposed potential repository operational criteria, related to 10 CFR
60.21(c)(12), are given because the current criteria may imply that " retrieval" is a term limited
to a situation where the gcologic repository proves to be unsuitable for disposal of radioactive
waste. This is not iti the dermition of " retrieval," and it may enhance 10 CFR Part 60 tomot
imply a limited use of the term " retrieval."

r

A discussion and background for distinguishing between retrieval and
removal are described in NRC's draft TP on " Guidance for Determination ofIxv ! of Retrieval 3'

Demonstration Needed During Site Characterization" (Dec. 88). The following is adapted from
the draft TP. The Rule provides for retrieval as a means to implement and make meaningful
the NRC's decision to close or not to close the repository. DOE has presumed that the
"reti: eval" referred to in the Rule is that v.hich the NRC would require becce of " evidence>

that the health and safety of the public would otherwise be adversely affected by the emplaced
waste." The DOE position also considers the effects on the environment to be the snme ss the
effects on public health and safety so the provision for " retrieval" called for in Section 122 of
the NWPA (Ref.17) is also addressed in the DOE positien. " Retrieval" could also occur for
resource recovery reasons at the discretion of the DOE, subject to applicable NRC regulations
and the NWPA. All other waste removal is not considered " retrieval" for purposes of the DOE
position. Certain aspects of waste removal fall under NRC regulations regardless of the
purpose, and it is likely that many of the activities engaged therein would be identical to similar
steps taken for the form of " retrieval" identified by the DOE. Movement of waste withm the
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repository for any reason must conform to applicable reguhtions. Also, the ability of the
repositc>ry to meet the performance objectives for the undisturbed waste must not be
compromised by waste removal activities, regardless of the purpose for the removal of the
waste. It is probably impractical and unnecessary to design two entirely different waste removal
schemes, one for " retrieval" and one for other purposes of " removal," when most of the
regulatory standards would be the same for either case. it appears that some " retrieval" systems

'
and components would be fully operational and would be used occasionally in waste " removal"
(testing and inspection related to the performance confirmation program, transferring w2ste for
operational reasons, or other purposes).

The reason for distinguishing waste " removal" and waste " retrieval" may
have to do with differences in the expectation of abnormal or hostile conditions. Waste,

movement (" removal") not falling under the DOE's definition of " retrieval" may be expected
to take place under normal conditions, with little or no likelihood that abnormal conditions would
be encountered, whereas " retrieval," which by the DOE definition would necessarily be
accompanied by some perce ed threat to health and safety, would be more likely to encounter
off normal conditions, Nonetheless, measures for environmental or personnel protection against
abnormal conditions may not be ruled out in either case. Equipment and procedures used to
support retrievability under 10 CFR Part 60 should, therefore, take into consideration abnormal
conditions for waste " retrieval" or " removal."

The NRC staff's draft position (Dec. 88)is that an applicant should either-

submit plans for waste removal operations and explicitly describe such plans in the Safety
Analysis Report, or include waste removal activities in the required retrieval plans.

Note: The term "dispo3al" is used in the dennition of " retrieval."
' Disposal per the NWPA (Ref.17) means emplacement of waste with no foreseeable mter.t of

recovery. The difference between the dennition of " disposal". in 10 CFR 60.2 and in the NWPA-
(Ref.17) seems to be beyond the scope of the ROC Feasibilitica Studies. Since a definition of
" disposal" is explicitly stated in 10 CFR 60.2, it seems logicit to apply that definition of
" disposal" to all the other related definitions and criteria in 10 CFR Part 60.

(b) Definition of "substantially increase the difficulty of reldering">

Concept. Actions that modify the difficulty of waste retrieval need to be
assessed relative to the design and conditbns of the specine site described in the application.

Operatlanal Cdterh. The operational criteria required to address this
concept are presented in 10 CFR w.46(a)(1).

Rationale for the Opemtional Cnteria. The crueria in 10 CFR'

60.46(a)(1) fully address the concept because it is generally wiltten and would address
modifications that could impact the dif6culty of waste retrieval. Retrievability methods are site
specine and design specific. Consequently, individual technical criteria may change considerably

s
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becausc of specific site conditions. Because of this site-specine nature, retrievability will be
defined by the design / plan submitted in the Safety Analysis Report (10 CFR 60.21(c)(12)) when

_

the design / plan is approved by the NRC and incorporated in the license. Any action that would
result in a substantial increase in the dif6culty of retrieving emplaced waste is relative to the
plan in the license and the specific site. Engineering judgment could be used to determine
whether the change would "substantially increase the difficulty of retrieving" and, therefore,
require a license amendment. This rationa'e is supported by the NRC's draft Tp on retrieval
(Dec. 88).

(2) Ventilation Relevant to Retrieval

Concept if cooling of the emplacement area for retrievhlis essential to health
and safety, it needs to be required to ensure retrievability.

Opemt.onal Cdteda. The potential repository operational criteria needed to
address this concept are presented in 10 CFh 60.133(g)(3).

Rationaleforthe Oprmflonal Cdteda. The criteria in 10 CFR 60.133(g)(3)
fully address this concept because 10 CFR 60.133(g)(3) applies to any potential operations and
the separation of ventilation is required for excavation areas and emplacement areas. Even-

though waste may be retrieved, it can only be retrieved from an area that has emplaced waste.
Therefore, the criteria in 10 CFR 60.133(g)(3) apply equally to retrieval. Ventilation could be
the most reasonable means to cool for retrieval if necessary, but it may not be the only means
for cool:ng.

(3) " Facilitate" Versus "Not Preclude" Waste Retrieval

Concept. Criteria are needed so that the GROA will be designed for retrieval
which can be conducted within P reasonable period of time.

Opemtlonal Cdteda. The operational criteria required to address the concept
are presented in 10 CFR 60,111(b).

Ra:lonaleforthe Opemtional Cdteda.10 CFR 60.111(b) fully addresses this
concept because it requires design of the GROA to preserve the option of waste retrieval.
Design is an intentional act. The selected design may allew easy or dif0 cult retrieval. Terms
such as " facilitate," "not preclude," " accommodate," " permit," and " preserve the option," all
appear to describe varying degrees of difficulty in atrieval. NUREG-0804 (Ref.13) on page4

11 noted that the retrievability rer,ui7 ment " des not imply ready or easy access to emplaced
waste . . . the idea is that it should not be made impassible or impractical to retrieve the
wastes." The requirement governing ease of retrieval appears to be addressed by the retrieval
period dc6ned in 10 CFR 60,1Il(b)(3). NRC staff has expressed the opinion that retrievability
should be a part of repository design from the conceptual to the advanced stages (see NRC's
" Recommendations" report (Ref. 8), Uncertainty Reference Number 16, Appendix A, pages 20
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and 21]. Therefore, the intent and meaning of the regulations appear to be consistent, in that
the repository be designed for retrieval, but that design for retrieval does not have to dominate
the design efforts.

(4) Criteria To Be Satisfied Diiring Retrieval

Concept. Design criteria for the GROA need to apply to normal operations
and retrieval.

Operuttonal Criteda. The operational criteria required to address this concept
are presented in 10 CFR 60,131, 60.132, and 60.133; and all these criteria apply to the period
of retrieval and, thus, to retrieval itself.

Rationalefor the Operational Criteria. The application of selected criteria
to the retrieval period are specifically and explicitly stated in the 10 CFR Part 60 regulations.
For example,10 CFR 60,131(b)(7),60.132(a),60.133(c) and 60,133(c)(1) directly reference
retrieval; but not all the regulations individually and explicitly state that criteria must be satisfied
-during the retrieval period. 10 CFR 60.111(a) states the radiation safety performance objective -
must be assured "at all times," which includ s the retrieval period. Those criteria that are silent
as to applicability during the retrieval period are assumed to be applicable, since the preclosure
performance objective applies to the retrieval period and, thus, retrieval.

(5) Einergency Retrieval

Concept. There should to be no need to design for emergency or accelerated
retrieval.

Operational Criteria. None.

Rationalefor the Operutional Criteria. No new criteria are needed because
the repository design, site investigation, and performance confirmation are all aimed at ensuring
a suitable site and repository design. The need for emergency retrieval should, therefore, be
unnecessary. Also, a requirement to provide for emergency retrieval could be detrimental to
waste isolation and be very costly.

Emergency retrival was considered in developing the proposed r .s for 10
CFR Part 60. Regarding emergency retrieval, in describing the rationale for the performance
objectives in 10 CFR Part 60, it was noted in NUREG4804 (Ref.13) on page 537 that, "We
can foresee no situation where protection of the public health and safety would require the waste
to be removed very rapidly."
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(6) Demonstration of Retrievnbilky

Concept. Criteria are needed so that retrieval could be demonstrated by an
appropriate method at an appropriate time in relation to commencement of waste emplacement
operations.

Operational Criteria. Operational criteria to address how and when to
demonstrate retrievability can be addressed in routine guidance already planned by the NRC,
such as the " Format and Content Regulatory Guide," interactive meetings with DOE, and the
draft TP on retrieval (Dec. 88).

Rationale for the Opemtional Criteria. Operational criteria to address this ,

concept should be provided in guidance documents because how and when to demonstrate
retrievability will be site specific and design specific. Operational criteria may not even be
necessary because, for some cases (e.g., waste stacked or laid on the floor of stable, epen
drifts), retrievability is obvious or even trivial, and would be a simpl. matter to demonstrate.
For other cases (e.g., multiple waste packages stored in very long u unstable emplacernent
holes), there could be other consiNations about retrievability; and a physietl demonstration may
be necessary.

Retrieval is considered to be site specific and design specifi:. Appropriate
demonstration of retrievability is only meaningful in the contex'. of a specific site and design.
Issues left open are simulation of the underground environment, repository conditions, waste
radioactivity, ete A physical demonstration, if necessary for a specific site or design, may
occur prior to the operations period, but could occur any tisne before. Other deruonstrations
may be acceptable for the license application for construction authoriration. A physical
demonstration might occur prior to commencement of waste emplacement operations to help
reduce any of the risks of putting radioactive waste into the ground. It may not bc ne:essary
to physically demonstrate retrieval during the site characterization stage because site
characterization is required to determine what the design for retrieval should be.

6.3.3 Elements Considered for Regulation

6.3.3.1 Structures, Systems, Components, Equipment, Opemtions, Pmcedures,
Personnel Requ;rements, Environmental Considemtio:ss, Etc.

(1) Definitions Relevant to Retrieval

Some terms that may require definition are:

* Design to
Not preclude-

- Not prevent
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;

i

Facilitate-

' Allow, etc.-

* Waste emplacement in relation to,

] In holes or in drift-

Host rock1 -

! Liner-

Packing; -

Shield-

Backfill,

-

j * Start of retrieval time period
j * Emplacement with intent for permanent disposal
t

* Substantially increase the difficulty of retrieving
j * Removal versus retrieval Of waste placed in the underground
i * Physical simulation or physical demonstration versus a

demonstration by analysis

C) Ventilation Relevant to Retrieval
1

i Some elements relevant to ventilation for retrieval are as follows:

* Access for retrieval
Existing underground openings-

; - Backfill blocking ventilation
New excavations! -

* Equipment
- Ventilation equipment (fans, stoppings, seals, instrumentation)

* Environmental considerations
-- Temperature

1

Humidity'
-

* Cooling for retrieval - rock, air, waste packages, workers
* Alternative cooling -liquid air, chilled water, compressed gases,

ventilation

(3) " Facilitate" Versus "Not Preclude" Waste Retrieval
'

Some of the elements involved in understandind the criteria to
" facilitate * versus "not preclude" arc as follows:

;

. Actively designing for retrievalo

Intentionally designing for retrieval*

Ensuring retrieval is not made impossible, by designing for*

retrieval
Ensuring retrieval is not made impossible, by assuring the*

proposed design does not prevent retrieval
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1

.

Making retrieval as easy as it was to emplace - (facilitate)*

* Making retrieval casier than it was to emplace - (really facilitate)3

Designing retrietal equipment*

i Designing emplacement equipment that can be used for retrieval*

1 * Designing the waste package so it can be easily grappled by
j retrieval equipment

* Training for retrieval:

; * Planning for retrieval
; * Noi scaling emplacement holes to facilitate retrieval

* Ensuring emplacement hole stability to assure retrieval
: * Providing equipment
j Waste package removal equipment-

| Waste package hauling (transport) equipment-

1 Ventilation equipment (fans, st@ pings, seals, instrumentation)-

Alternative cooling-

: Excavation or re-excavation equipment-

; * Considering environmental conditions
Radiation-

Contamination from leaking packages-
,

Temperature-

Humidity-.

i Horizonta! versus vertical emplacement holes-

; Lined versus unlined emplacement holes-

4

| (4) Criteria To Be Satisfied During Retrieval
!
j The safety criteria to be satisfied during retrieval would appear to
i need to be the sama criteria applicable during emplacement.
i
'

(5) Dnergency Retrieval
s

i
; Elements of emergency retrieval would include postulated scenarios

that require retrieval in a time significantly shorter than the emplacement time,i

i
4

1 (6) Dernonstration of Retrievability
!

are as follows:

* Physical demonstration
'

* Analytical studies
* Scale-model demonstration
* Computer simulation
* Site-soecific physical demonstration.

-

.
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* Demonstration using IILW
* Timing cf any type of demonstration

6.3.3.2 Comments On and Discussion of the Elements Considered for
Regulation

(1) Definitions Relevant to Retrieval

(a) Retrieval and Removal Definitions

DOE appears to have distinguished between the definitions of
waste removal and waste retrieval, where retrieval is triggered by accumulation of evidence of
a threat to the public health and safety or the environment, and removal being any efforts to
remove, extract, or relocate any portion of the emplaced waste for testing, inspection related to
performance confirmation, redistribution of inventory for ventilation reasons, or similar
operational considerations not related to public health and safety. NRC appears to not contest
this distinction; but thit separation may be arbitrary and of no practical consequence because the
two operations appear to be physically almost identical, and it may be impractical to implement
two entirely different waste removal systems, one for "retUval" and one for "non-retrieval"
(Dec. 88).

(b) Definition of "substantially increase the difficulty of
retrieving"

The word "substantially" apparently introduces some uncertainty
wherever it appears in any regulation. For example, the phrase "substantially complete
containment" (10 CFR 60,113(a)(1)) may be the source of ongoing discussions. The languake
of 10 CFR 60.46(a)(1) may appear to introduce two uncertainties. One issue appears to relate
to what constitutes a substantial increase in difficulty. Exampics of actions that might
substantially increase the difficulty of retrieving include the following:

* Backfilling drifts and/or emplacement holes
* Discontinuing ventilation in waste emplacemet,t drifts
* Introducing bulkheads at various locations within the

underground facility

For each of these actions, it is reasonable to assume that if all
drifts and/or emplacement holes were acted upon in the manner described, then the difficulty in
retrieving waste may be substantially increased, particularly if such actions were not described
in the original license application. However, the issue may become clouded when only isolated
drifts and/or emplacement holes are acted on in the manner described. The difficulty of
retrieving waste from the specific drift (s) and/or emplacement hole (s) may be substantially
increased; but, in the context of all waste behg retrieved, the degree to which retriev .bility had
been made more difficult may depend on the percentage of drifts and/or emplacement heles
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involved, among other factors such as location, continuity, and age since emplacement. The
notion here is that retrieval could be substantially more difficult in a few places, but not
necessarily more difficult when the entire repository is considered.

The second issue relates to the intention of the regulations
concerning retrieval [see subsection 6.3.3.2(3)]. If the intent of the regulations is that the
repository only be designed not to preclude retrieval, then changes to the repository design that
make retrieval more difficult, but still possible, remain consistent with this intent. Thus, the
requirement to amend the license is unnecessary.

(2) Ventilation Relevant to Retrieval

Under some raieval schemes, it may be necessary to excavate to
gain access to waste packages in the waste emplacement area. If the waste emplacement area
is also ventilated, then it would appear necessary to separate the emplaced waste ventilation from
the excavation area to access the waste, as required by 10 CFR 60.133(g)(3). If the waste
emplacement area is not being ventilated (e.g., if the emplacement drifts are backfilled), then
it appears to not be necessary to separate the ventilation systems, since there is, in effect, nnly
one area to be ventilated. if no separate excavations are required for waste retrieval, then
separation of the ventilation for separate areas appears to be covered, if new excavation is
continuing at the same time while waste is being retrieved from an emplacement area.

(3) " Facilitate" Versus "Not Preclude" Waste Retrieval

Given the time period allowed for wr.ste retrieval by 10 CFR
60.lll(b)(3), it could be argued that the repository should be designed for waste retrieval. It
would take active design to assure that the time allowed for waste retrieval is about the ame as
that necessary to construct the repository and emplace the waste. Environmental and any other
conditions which did not exist during construction and waste emplacement could be accounted
for by providing additional resources for the retrieval effort beyond those used for the
construction and emplacement effort. For example, additional shafts and/or ramps could be
excunted for the retrieval effort to allow access to many different reaches of the repository.
Waste emplacement schemes for which (1) the waste location was not sufficiently known or
(2) access to the waste may require very careful monitoring so as not to breach the waste
packages might significantly delay and thus " preclude" waste retrieval in the required time
frame.

A repository should be intentionally designed with waste retrieval in
mind. Design could, for example, make allowances for cooling which might be required for
reentry into waste emplacement drifts or take measures to ensure that shafts and ramps (and any
other subsurface openings which are not part of the underground facility, but which may be used
for waste retrieval) remain stable so that operations can be carried out safely and the
retrievability option maintained.
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(4) Criteria To Be Satistled During Retrievnt

If retrieval is covered by regulations that govern design (ir.cluOg
operations), then the basic regulatory requirements appear to assure that radiological heale. and
safety concerns are addressed. The technological conditions and the environment in which
removal may be conducted may differ substantially from those during emplacement.

(5) Dnergency Retrieval

Emergency retrieval is not discussed in the applicable regulations.
However, scenarios could be postulated in which the waste might need to be retrieved on an
accelerated schedule rather than a reasonable schedule. The need to retrieve on an accelerated
schedule could be the result of some emergency, such as a sudden and accelerated degradation
of the waste packages or a significant increase in seismic activity. The following reasons can be
given for why emergency retrieval need not be considered by the regulations.

* Site conditions which might require emergency retrieval should
be detected durine site characterization.

* Items that are not site related (e.g., resource recovery) are
probably not of NRC concern.

* Even though remotely plausible emergencies can be postulated,
their probability is likely very low.

* Emergencies requiring accelerated retrieval would not have a
sudden onset which would escape early detection.

* None of the scenarios would require action in a time frame
constituting an " emergency."

The preceding discussion has indicated that emergency retrieval need
rot be considered by the regulatie.';. the following discussion argues that the regulations
should not address emergency waste retrieval on the basis that a requirement to permit
emergency waste retrieval would not enhance waste isolation. For example, requiring the ability -

to retrieve on an emergency basis might involve additional shafu/ ramps to provide necessary
ventilation and cooling for emergency retrieval. However, the additional shafts / ramps would
also provide connections between the underground facility and the ground surface and thereby
reduce waste isolation. This argument is also addressed on page 537 of NUREG-08(M
(Ref.13).

252

. _ _ _ _ . - . - . . m



- - - .-. - - - - - . - - - - - . . _ _ -. _ ...

(6) Demonstration of Retrievability

(a) Retneval Systems and Equipment Demonstrations

Proof-of principle and prototypical demonstrations may need to
be part of the site characteritation program, but not necessarily be performed during the site
characterization stage of the licensing process. A rational / timely period may be during
construction or the operations-readiness review. Examples of such demonstrations might include
the following: emplacement hole drilling, emplacement hole components, emplacement
mechanism (s), and retrieval backup system. Demonstrations of systems and equipment may be
conducted in an underground environment that simulates repository conditions; also these
demonstrations may include off normal conditions. Test areas within or near the repository may
be logical choices for such demostrations.

If components or operations whose failure could preclude
retrievability have attributes that are not covered by the construction experience or site
characterization data, then a demonstration sufficient to evaluate the reliabilities of such
components or c,crations may be required. In panicular, demonstrations of retrieval equipment
may be needed for items that incorporate new technology or combinations of technology t''+'
have not been proven through field use for similar applications. Examples of equipment fai ' .
into this category rnay be the retrieval systems and components used to citract waste packages
from emplacement holes.,

(b) Titnhg of Retneval Demonstrations

All in situ testing and demonstrations to establish the " capability
to retrieve" may need to be completed prior to submission of a license to receive and possess
nuclear material. It appears to be the view of the NRC staff (Dec. 88) that demonstrations and
further ceselopment may be needed to correct specific design deficiencies, if any are found, in
the technical support stmnitted for the application for Construction Authorization. Such tests
and demonstrations may therefore be contemporaneous with repository construction. To the
extent (1) that uncertainties in retrieval plans and designs could affect basic aspects of repository
construction and (2) that some construction (e.g., completed excavation) may be irrecoverable,
whether unfavorable for retrieval or not, questions about the retrieval system at the time of
repository construction may need to be answered as early as possible.

6.3.4 Safety Functions and Regulatory Citations

6.3.4.1 Associated Safety Functions

(1) Definitions Relevant to Retrieval

There were no safety functions, associated with definitions of terms
relevant to retrieval, identified from the " Repository Functional Analysis" (Ref.1).
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(2) Ventilation Relevant to Retrieval

The following safety functions were identified from the " Repository
Functional Analysis" (Ref.1).

* Prepare emplacement drifts for reentry to underground kility for
waste removal operations (e.g., cool, stabilire (if required)) -
6.9.3

* Ventilation and air conditioning for waste emplacement facilities
(surface and subsurface) - 6.4i.7.1.4

(3) " Facilitate" Versus *Not Preclude" Waste Retrieval

There were no safety functions that address the concept of" facilitate"
versus "not preclude" waste retrieval, identified from the " Repository Functional Analysis"
(Ref.1).

(4) Criteria To Be Satisfied During Retrieval

The following safety futictions that address the criteria to be satisfied
during retrieval were identified from the " Repository Functional Analysis" (Ref.1).

* Interface between emplacement opening / location and waste
removal equipment - 6.41.7.1.2

* Surface storage facility for waste removed from the underground
facility - 6.41.7.1.3

* Facility for maintenance of waste removal facilities and
equipment - 6.41.7.1.6 i

(S) E.mergency Retrieval

There were no safety functions that address the concept of emergency
retrieval identified from the " Repository Functional Analysis" (F.cf.1).

(6) Demonstration of Retrievability

The following safety functions were identified from the " Repository
Functional Analysis" (Ref.1).

* Apply unique waste disposal package identification - 5.8.12
* Plan for p;ssible removal of waste from repository and -

alternative storage - 6.1.3
* Relocate waste within underground facility (as required) - 6.7
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Verify identity of waste to be removed from underground facility*

-6.9.7
Determine condi' ion of waste disposal package prior to removal*

from underground facility < luring waste removal operations -
6.9.8
Survey waste disposal packaga extern close rate prior to removal*

1

from underground, facility during waste removal operations -
46.9.9 g

Remove waste from emplacement location dunng waste removal*

operations - 6.910
Decontaminate waste disposal packat,e surface area (s) during*

waste removai operations (if required) - 6.9.11
Prepare waste for intra fac;lity transfer during waste removal*

operations - 6.9.12
Update inventory of emplacul waste during repository waste*

removal operations - 6.9.16
Close waste emplacement opening following waste removal (if*

' ,

required) - 6.9.17
Close was'e access opening following waste removal operations*

(if required) - 6.9,18
Monitor waste removal conditions that affect radiological health*

and safety during waste removal operations (see 6.8, Monitor
repository conditions that affect radiological hecith and safety) -
6.9.19
Inspect, test and maintain waste removal operations facilities and*

equipraent - 6.9.20
Prepare waste for off-site shipmt, .ing repository waste*

hand'.ing or. rations (as required) - w
Protect waste disposal package from damage during repository*

operations - 6.20

Limit secondary effects of mine and industrial hazards during*

repository waste disposal operations, closure and
decommissioning that adversely afft et safety or isolation - 6.27
Underground general purpose (non-waste handling) facilhies and*

equipment for repository operations - 6.41.1.2
Waste removal generic system elements - 6.41.7*

Facilities for waste removal operations - 6.41.7.1*

Access to waste emplacement openings / locations (e.g., shafts,*

ramps, drifts) - 6.41.7.1.1
Interface between emplacement opening / location and waste*

removal equipment - 6.41.7.1.2
Surface storage facility for waste removed from the undergrounda

faci!ity - 6.41.7.1.3
Equipmunt for waste removal operations - 6.41.7.2*
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* Equipment to excavate, muck, and transfer backfill (if required)
- 6.41.7.2.1

* Equipment to locate and gain hecess to waste disposal package (if
required) - 6.41.7.2.2

* Equipment to determine condition of waste disposal package -
6.41.7.2.3

,

* Equipment for removal of waste disposal package from emplaced
location - 6.41.7.2.4

* Equipment to load /off-load waste disposa package on tmnsferi

conveyance - 6.41.7.2.5
* Equipment for inspection of removed waste disposal package -

6.41.7.2.6
* Waste disposal package transfer conveyance - 6.41.7.2.7
* Software for was.te removal operath's (e.g. inventory, process

control, monitoring) - 6.41.7.3
* Trained and certified personnel for waste removal operations -

6.41.7.4
* Trained and certified personnel for waste removal operations -

6.41.7,0 -
* Train:,J and certified personnel for waste removal facility,

equii .. ad process inspection and testing - 6.41.7.4.2
Lained and certified personnel for waste removal radiological*

unsafe / emergency conditions - 6.41.7.4.3
Trained and certified personnel for waste removal facility and*

equipment mdntenance - 6.41.7.4.4
Procedure (s) 6 c waste removal operations - 6.41.7.5*

Procedure (s) for removal of waste from emplacement*

opening / location - 6.41.7.5.1

1

6.3.4.2 Relevant Regulatory Citations

* 10 CFR 60.2,60.21(c)(12),60.46(a),60.46(b),60.111(a),60.111(b),
60.112, 60.113, 60.131, 60.132, and 60.133

6.3.4.3 Cor.ments on and Comparison and Contmst of Sqfety Functions and
Regulatory Citations

(1)- Definitions Referant to Retrbval

(a) Retrieval and Removal Definitions

The definition of retrieval might be considered to be a source
of some confusion. The definition of retrieval given in 10 CFR 60.2 is "the act ofintentionally
removing radioactive waste from the underground location at which the waste had been
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i

i

i previously emplaced for disposal." However, retrieval may be thought of as " intentional .
removal of emplaced waste because the :epository hae been proven unsuitable." This notion;

j could result directly from 10 CFP. 60.21(c)(12). Removal is commonly thought of as
! withdrawing emplaced waste for r.ny purpose including, but not limited to, retrieval.
I

I The definition of " retrieval" in 10 CFR 60.2 does not explicitly
state, or even imply, that it covers only a situation in which waste is removed because the:

! repositary has been proven unsuitable. However,10 CFR 60.21(c)(12) states that plans for
j retrical and alternate storage are required for the case in which the geologic repository proves
j to be unsuitable for disposal of radioactive wastes, if only 10 CFR 60.21(c)(12)is considered,
| there may appear to be an implication that plans for retrieval and alternate storage are not
i required for cases other than those in which the geologic repository proves to be unsuitable for

disposal of radioactive wastes. The Nuclea Waste Policy Act of 1984, as amended (Ref.17)
. in Section 122, notes that any repository "shall be designed and constructed to permit retrieval
! of any spent nuclear fuel placed in such repository, during an appropriate period of operation
j of the facility, for any reason pertaining to the public health and safety, or the environmem, or

for the purpose of permitting the recovery of the economically valuable contents of such spent.

i fuel." It must be noted that the statutes and regulations do not appear to preclude the possibility
of retrieval for other reasons.

; It should be noted that the definition of " retrieval" in 10 CFR
j 60.2 and the plans for retrieval in 10 CFR 60.21(c)(12) both include the notion that retrieval

| applies to waste which has been " disposed" of. The NWPA (Ref.17) defines disposal as "the
i emplacement in a repository of high-level radioactive waste, spent nuclear fuel, or odier highly
i radioactive mat: rial with no foreseeable intent of recovery, whether or not such emplacement
| permits the recovery of such waste." The point is that the concept of waste retrieval may be tied
i to intent for disposal. Retrieval therefore is concerned with the removal of disposed waste for

any reason.

; (b) Definition of "substantially increase the difficulty of
j retrieving"
.

$ According to CNWRA 90-003 (Ref. 7) on page B-20 of
} Appendix B, there appears to be an inconsistency between the phrase "substantially increase the
; difficulty of retrieving such emplaced waste" in 10 CFR 60.46(a)(1) and the intent of 10 CFR
! 60.lll(b), as expressed in NUREG-0804 (Ref.13), Section 2.2, page 11. This apparent
i inconsistency may place an unnecessary regulatory burden on both NRC and DOE in that it
I would require license amendments under 10 CFR 60.46(a)(1) for changes which "substantially

increase the difficulty of retrieving" while the basic requirement of 10 CFR 60,111(b) specifies4

that the GROA "be designed to preserve the option of waste retrieval" and specifies the time>

period involved.

NRC's " Recommendations" report (Ref. 8) in regard to
| Uncertainty Reference Number 8 on page 10 of Appendix A states:

:
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9

The existing requirement is appropriate since it ensures that,

: actions affecting retrievability are reviewed by the Nuclear
; Regulatory Commission (NRC) before irreve-dble steps are

taken by the Department of Energy (DOE).

Actions that ". . . substantially increase the difficulty ofi

j retrieving" waste encompass a range of actions that might be

i undertaken without precluding waste retrieval. However, this

i does not represent any inconsistency with 10 CFJ '0.111(b) or
j other provisions of Part 60. The objective of 16 iiR 60.46(a)

is to ensure that the judgment as to whether such actions should
be undertaken is not made unilaterally by DOE. Rather, DOE

: must describe its Stended action to the Commission (under 10
| CFR 60.46(b), which will be gmded by the considerations that
! govern the issuance of the initial license. Accordingly, the

;|
DOE submission is to be judged by the same performance
objectives as set out in 10 CFR 60.111(b),60.112, and 60.113,
and if the action is t ,eptable under that standard, an,

j amendment will be issued.

.

If the intent of the. regulations are that the repository only be;

| designed not to preclude retrieval, then changes to the repository design that make retrieval more
; difficult, but still possible, remain consistent with this intent. Thus, the requirement to amend

the license would be unnecessary.

.

| Ane'her interpretation possibly could be argued relative to 10
: CFR 60.46(p)(1). Retrievability methods are site specific snd design specific. Consequently,

,
individual technical criteria may change considerably because of specific site conditions. )

i Because of this site-specific nature, retrievability will be defhed by the design / plan submitted
_

3 in the Safety At.alysis Report (10 CFR 60.21(c)(12)) when the design / plan is approved by the
i NRC and incorporated in the license. Any action that would result in a substantial increase in
i the difficulty of retrieving emplaced waste is defined relative to the planned design and the

specific site conditions. It is reasonable to assume that engineering judgment will be used to3

j determine whether any action is "significant" and therefore would require an amendment.
]- Consequently, it appears that the issue of " actions which substantially increase the difficulty of
! retrieving" would properly be addressed after the license application is approved.
.

If this latter interpretation reflects NRC intent, the incorporation
j- in the public record of a statement such as that above wouM (1) divorce-10 CFR 60.46(a)(1)

from any uncertainty in 10 CFR 60.111(b) and (2) address, for all parties, the issue of the point
i of reference of " increased difficulty."
:

!
"
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(2) Ventilation Relevant to Retrieval

Ventilation of excavation (development) areas and waste emplacement
areas must be separated, according to 10 CFR 60,133(g)(3). Retrieval could only occur from
an en. placement area.

|

(3) " Facilitate" versus "Not Preclude" Waste Retrieval

A regulatory uncertainty was raised on page B-43 of Appendix B of
CNWRA 90-003 (Ref. 7). The NRC intent may need to be clarified as to whether the GROA
is to be designed to facilitate waste retrieval, or only that the design must not preclude waste
retrieval (i.e., not make retrieval impossible). DOE may need guidance regarding what design
action, if any, is intended by the regulation, particularly with respect to the waste package and
its handling equipment, in order to respond with an acceptable design and to permit NRC to
evaluate the DOE compliance demonstration effectively. The NRC's " Recommendations" report
(Ref. 8) for Uncertainty Reference Number 16 on page 20 of Appendix A states:

The design objective is to accommodate necessary measures should
retrieval prove to be needed. This perceived uncertainty pertains to
a number of design criteria that refer to potential retrieval of waste.
The question presented is whether these design criteria should be
interpreted actually to facilitate waste retrieval or merely to,

accommodate necessary measures, should retrieval prove to be
needed.

In the staff's view, the requirements must be viewed in the sense
stated in 10 CFR 60.131, which defines the scope of all the design
criteria. Those design criteria are meant to be minimum safety
features ". . . needed to achieve the performance objectives." The
pertinent performance objective, of course, is (as stated in
60.lll(b)) to ". . , preserve the option of waste retrieval- . . ."
during the preclosure phase. The design criteria should be construed
in a manner that is consistent with the performance objectives, and,
as the Commission made clear, are intended to require a design thaty

does not make retrieval impracticable, but there is no requirement
8 that retrieval be othenvise facilitated. Thus, in issuing its technical

criteria, the Commission indicated its' concern ". that. .

retrievability requit ements not unnecessarily complicate or dominate
repository design." Further, the Commission, in discussing the' -
definidon of " retrieval," added to the final _ rule, that . the
retrievability requirement ". . . does not imply ready or easy access
to emplaced waste-the idea is that it should not be made impossible
or impractical to retrieve the wastes if sucn retrieval turns out to be
necessary to protect the public health and safety." (48 FR 28197)
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;

i As noted in 10 CFR 60.111(b)(3), ". . . a reasonable schedule for
| retrieval is one that would permit retrieval in about the same time

as that devoted to construction of the geologic repository operations
area and the emplacement of wastes."

Several phrases are used in 10 CFR Part 60 to describe retrievability.
These include ". . designed to preserve the option of waste retrieval . , ," and ". . . designed
so that . . . waste could be retrieved . . ." (10 CFR 60.1ll(b)(1)), and ". . . designed to runit
retrieval . . ." (10 CFR 60,133(c)). Although these phrases seem to be consistent, a question>

arises regarding whether the design process and the resulting facility and equipment designs
should (1) make provisions for and, to some degree, facilitate retrieval or (2) simply not do
anything to pavent retneval. The intent of the waste retrieval regulatory requirement, as
discussed in NUREG-0804 (Ref.13), Section 2.2, may support both interpretations. In
NUREG-0804, NRC adheres to the position that retrievability is an important design'

consideration, but rephrases the requirement in functional terms. NRC recognizes that any
actual retrieval would be an unusual event and may be expensive. The expressed intent is that
retrieval should not be made impossible or impractical if such retrieval turns out to be necessary
to protect the public health and safety.

The NWPA (Ref.17) states: . . . any repository constructed on a"

site approved under this part shtll be designed and constructed to permit the retrieval of any
spcat nuclear fuel placed in such repository, during an appropriate period of operation of the
facility, for any reason pemining to the public health and safety, or the environment, or for the
purpose of permitting the recovery of the economically valuable contents of such spent fuel."
It appears reasonable to equate " permit" with "not preclude." However, the language of 10 CFR
Part 60 gives a specific time pei;od allowed for retrieval in 10 CFR 60.lll(b)(3); and the
requirement for underground openings (10 CFR 60.133(e)(1)) does not appear to support the
"not precluded" interpretation. 10 CFR 60.lll(b)(1) requires that the repository ". . . be
designed to preserve the option of waste retrieval . . ."; 10 CFR 60.111(b)(3) requires retrieval
to be accomplished "in about the same time as that devoted to construction of the geologic
repository operations area"; and 10 CFR 60.133(e)(1) specifies that " Openings.. . . shall be
designed so that . . . the retrievability option (is) maintained." The structure and wording of
all these requirements would, in the engineering context of " design and construct," appear to be
interpreted to require specific action. Such action might include explicit consideration of
retrieval needs and features-in design criteria, equipment designs, and design reviews. In
contrast, a requirement that retrieval simply not be made impossible or impractical requires no
specific provision in design because, from an engineering perspective, it may be entirely possible
and practical, if necessary, to re-excavate 1he entire facility to gain access to the waste.

As a practical matter, the range of possible interpretations might have
an impact on the schedule and cost of the GROA functions, particularly in relation to equipment
design. For example, a vehicle designed to transport waste packages to their position in the-
repository and emplace them might be fitted with a means of waste package retrieval as part of
its initial design. Such a design may comply with a " facilitate" requirement. To not make the
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vehicle capable of retrieval initially, which complies witL a "not prevent" requirement, may
result in a delay for designing and constructing a modification, or even a new vehicle, should
retrieval be required later.

Similarly, initial design of the waste package to facilitate retrieval,
consistent with the first interpretation, may have little impact on the overall schedule; but it may
prevent a lengthy program to develop a means of retrieving packages not made with a
" convenient" means of interfacing to a retrieval vehicle.

The minimum degree to which the design must " facilitate" the act
of waste retrieval seems to be specified in 10 CFR 60.111(b)(1), 60,111(b)(3), 60,133(c),
60.133(e)(1), and 60.133(i). However, one interpretation provided ir NUREG-0804, Section
2.2 (Ref.13) seems to run counter to requirements such as 10 CFR 60,133(e)(1) and 60.133(i)
in that it may be possible and practical to cut rock from around the waste-package. There could,
of course, be some associated increase in risk of accidental loss of waste-package containment.
Another interpretation of Section 2.2 of NUREG-0304 may be that "retrievability requirements
not unnecessarily complicate or dominate repository design," which still means wtrievability is
part of repository design. Also, NUREG-0804 states, " design shall keep open the option of
waste retrieval," which may mean design for retrieval.

The foregoing highlights an additional potential uncertainty relative
to the meaning of the second of two phrases in 10 CFR 60.46(a)(1): "Any action . . . which
would substantially increase the difficulty of retdeving such emplaced waste " Use of the term
" permit" in several of the texts is consistent with language in the NWPA (Ref.17) " Permit"
is a rather neutral term that does not appear to make the commitment that either " facilitate" or
"not prevent" would mse.

(4) Criteria To Be Satisfied During Retrieval

The need to maintain retrievability appears to be repeatedly stated
in the regulations. However, the regulations do not appear to explicitly state what criteria, if
any, must be satisfied during retrieval. Ifit is understood that all regulations that apply during
(emplacement) operations also apply during retrieval, then operational criteria, such as 10 CFR
60.111(a),60,133(a)(2),60.133(e)(1), and 60.133(g)(3), would apply to retrieval. According
to 10 CFR 60.111(a), all aspects of the GROA related to the performance objective for radiation
safety apply at all times (during operations until permanent closure), which include the period
of retrieval

(S) Emergency Retrieval-

_

None of the applicable regulations appears to require emergency-

retrieval. 10 CFR 60.111(b)(1) requires that the GROA be designed so that ,ay or all of the
emplaced waste could be retrieved on a " reasonable schedule." A " reasonable schedule" for
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retrieval is denned by 10 CFR 60.lll(b)(3) to be about the same time as that devoted to
construction of the GROA and the emplacement of wastes.

(5) Demonstration of Retrievability

Review of the safety functions and 10 CFR Part 60 indicates that the
aspects of this topic appear to be adequately and sufficiently treated by the existing applicable
regulations. None of the applicable regulations or safety functions appears to explicitly discuss
how or when to demonstrate retrieval. Retrieval of emplaced waste is a preclosure performance
objective [10 CFR 60.lll(b)] and, as such, retrievability ' appears to be a basic design
consideration which needs to be considered and demonstrated.

The regulations in 40 CFR Part 191 are promulgated by the EPA and
describe the performulec requirements for the repository engineered barriers and geologic
settirg. They refer to an ability to recover wastes after disposal. This provision would rule out
certain disposal options, such as deep-well injection, considered undesirable by EPA. The 40
CFR Par; 191 regulations specify control of exposure to the public in the preclosure and
postclosure periods.

6.4 MINING AND INDUSTRIAL SAFETY AND IIA 7mARDS

This ROC Topic has the following subtopics:

(1) Secondary Effects and Design Considerations
(2) References to Safety Regulations

6.4.1 Conclusions Regarding the Suf0ciency and Adequacy of the Regulations

(1) Secondary Effects and Design Considerations
.

Ensuring that the design of the GROA addresses secondary effects of mining
and industrial safety (or lack of safety) that could adversely affect radiation control is implied
in 10 CFR 60,132(a) and 60,133(e)(1). This is implied when " safe handling" and " safety" are
understood to mean that there should be protection against any worker injuries or events that.
would give rise to a radiation accident.

(2) References to Safety Regulations

The references to specific mining regulations in 10 CFR 60,131(b)(9) are
outdated. The regulatory criteria could address safety regulations or standards that should not
have a secondary effect on structures, systems, and components importst to safety and radiation
control, considering the design-specific characteristics of the GROA.
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6.4.2 Concepts, Operational Criteria, and Rationale

i This subsection presents the concepts, operational criteria, and rationale that were
developed to substantiate the conclusions presented above.

; (1) Secondary Effects and Design Considerations
1

1
Concept. There may need to be criteria regarding ensuring mining, industrial,j

! and other safety so there are no secondary effects that lead to a radiation accident.
4

Operational Criteria. The operational criteria needed to address this concept
; are presented in 10 CFR 60,132(a) and 60.133(e)(1).

Rationale for the Operutional Criteria. With regard to safety in general
; (mining, industrial, or other activities) for repository operations, 10 CFR Part 60.132(a) and.

60.133(c)(1) provide implicit criteria for this concept because they address safety in general
terms.

1

(2) References to Safety Regulations

Concept. Reference is needed to relevant safety regulations or standards that'

may have secondary effects on structures, systems, and components important to safety.
t

Potential Repository Operutional Criteria. The potential repository operational
.

cnteria to address this concept are related to 10 CFR 60.131(b)(9), but are more general than
10 CFR 60,131(b)(9). A possibl0 enhancement to 10 CFR 60,131(b)(9) may be:;

;

60.131(b)(9) Gompliance <<ith-mining regulations Safety oractices, To4he-extent I:
i that-DOE is not subject ta4he-Federal Mine Safety and Health Act of 1977, as to i

j the construction-andeperatien-of-thet,eologiosepository-operations area. The design 1

i of the geological repository operations area shall nevertheless include such !

provisions for worker protection as may be necessary to provide reasonable i

; assurance that all structures, systems, and components important to safety can I

i perform their intended functions. Any deviation from relevant-design-requirements |

| in- 30 CFR Chapter I, Subchapters D, E, and N .sih give rise to a rebuttable t

presumptica that4his-requirement-has not been-meh I
,

.

Rationale for Potential Repository Operational Criteria. The potential
'

repository operational criteria above are suggested because the reference to specific Mine Safety
and Health Administration (MSHA) regulations is outdated and not practicable because'

determination of specific safety standards that are relevant can be design specific. Also, the
referenced MSHA citations (30 CFR, Chapter I, Subchapters D, E, and N) were intended only
to be examples of the types of safety regulations that may apply to a mined geologic repository.
Deletion of these examples allows for the appropriate application of any safety regulations to

:
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protect the workers for the given GROA design. Also, secondary effects on radiological safety |
are not limited to mining safety, but can extend to a variety of other areas such as industrial

!safety. In this regard,10 CFR Part 60 should maintair a broad scope in regard to '

nonradiological safety standards and their potential secondary effect on structures, systems, and
!

components important to safety. The proposed changes to 10 CFR 60.131(b)(9) would state a
i

broader regulatory position related to worker safety. Also, page 69 of NRC's !
" Recommendations" report (Ref. 8) states:

,

Although ~only minor amendments are needed to address the- specific
uncertainty, further analysis is needed in order to deal with related issues.

10 CFR 60.131(b)(9) references mine safety regulations 30 CFR, Chapter 1,
'

Subchapters D, E, and N. The cited regulations have been revised, and the
references in the Nuclear Regulatory Commission (NRC) regulations are now
out of date and incorrect. A straightforward resolution would be a minor
rulemaking that simply updates these references. However, there are certain
related issues that should be addressed concurrently. The first of these involves
possible deletion of all references to the cited Mine Safety and Health
Administration (MSHA) regulations. A second matter concerns elimination of
the reference to MSHA jurisdiction, since the issue of MSHA jurisdiction noa

longer remains open (since the geologic repository presently being characterized
will not be considered a "mine"). Taking these concerns into account, the rule
might be revised to read as follows: "The design of the geologic repository
operations area shall include such provisions for worker protection as may be
necessary to provide reasonable assurance that all structures, systems, and
components important to safety can perform their intended functions."

Note: The specific mining or industrial safety standards that could apply to I

specific aspects of the GROA design could be specified in guidance developed by NRC,

6.4.3 Elements Considered for Regulation

'

6.4.3.1 Structures, Systems, Components, Equipment, Operations, Procedures,
Personnel Requirements, Environmental Considemtions, Etc.

(1) Secondary Effects and Design Considerations

The following is an example scenario of " secondary effects" that may
result from the violation of a safety regulation. This scenario is given to show the design
specific nature of " secondary effect." This scenario presents a general statement of a safety
regulatory violation, a description of a nonradiological accident that results from the violation,
cnd the impact of the accident on radiological safety, which depends upon design-specific

i considerations.
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Wlation: A spent-fuel transport system is not equipped with a*

canopy to protect the operator from falling objects as specified in 30
CFR 57.14106. The spent fuel is assumed to not be in a " waste
package," as during consolidaiica.

* Accident: The operator is disabled by a falling object and cannot
maintain control of the transport system.

* Circumstance At The spent fuel is being transported within a
container that absorbs the impact load and energy without damage.

Circwnstance B: The transport system is equipped with a fail-safe*

mechanism (dead-man's brake) that monitors the operator and
immediately stops the system without damage to the spent fuel.

Circwnstance C: The system crashes with sufficient form to rupture*

the spent fuel and its cladding and causes a release.

Cirewnstance Dr This transport system is incapable of causing a*

dynamic effect of sufficient energy to cause damage to the spent fuel
(slow moving and low-lift system).

(2) References to Safety Regulations

Secondary effects are not limited to mining safety, but can extend to a
variety of other generic areas such as industrial safety, chemical afety, electrical safety, fire,

safety, and traffic safety. Portions of each of these safety areas are addressed by MSIIA
regulations. 10 CFR Part 60 should reference any safety regulation that if violated could lead
to a radiation accident (e.g., MSHA and OSH A (Occupational Safety and Health Administration)
regulations).

6.4.3.2 Cnmments on and Discussion of the Elements Considered for
Regulation

(1) Secondary Effects and Design Considerations

As illustrated by the scenario presented in subsection 6.4.3.1(1), the
radiological consequences of a nonradiological safety violation involve circumstances unique to
a specific design.

The ability to specifically regulate control of secondary effects cannot
be established until the design itself has been established. Since design of the repository will
naturally evolve from a multitude of choices and decisions, it is not prudent to anticipate the
licensee nor unnecessarily limit choices by imposition or exclusion of selected safety-related
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regulations. For this reason,10 CFR Part 60 should maintain a broad scope in regard to
] nonradiological safety standards and their potential secondary effects.
4

(2) References to Safety Regulations

i
i In regard to referenced safety regulations, in 10 CFR 60.131(b)(9)if
i MSHA regulations apply, then OSHA and other regulations may equally apply. If there is

sufficient reason to include MSHA regulations simply because the GROA will in part resemble
;| a mining operntion,- then it also follows there is suf5cient reason to include OSHA regulations
i because parts of the GROA will resemble industrial operations,

f 6.4.4 Safety Functions and Reguiatory Citations
!

! This ROC Topic includes :wo subtopics. The first, " Secondary Effects and Design
Considerations," deals with nonradiological events whose secondary effects may lead toi

radiological accidents. Were it not for this relationship, this ROC Topic may be outside the.

; NRC's purview. Consideration of secondary effects should be a factor in the design proposed
| by DOE to help ensure radiological safety. Consideration of the relationship between
; mining / industrial safety and radiological safety leads ;o the second subtopic, " References to
i Safety Regulations," which addresses the extent to which mining and industrial regulations or
) standards need to be referenced within 10 CFR Part 60.

!
6.4.4.1 Associated Sqfety Functions

!

j (1) Secondary Effects and ?edgn Considerations
:

The following safety fun were identified from the " Repository
Functional Analysis" (Ref.1), l

,

Contain and dispose of any hazardous (nonradioactive) effluents*

: resulting from waste preparation operations - 5.10
Limit secondary effects of industrial hazards during preparation of: *

waste for disposal that adversely affect safety or isolation - 5.20
Limit secondary effects of mine and industrial hazards during*

repository waste disposal operations, closure and decommissioning
;. that adversely affect safety _ or isolation - 6.27
,

Surface facilities and equipment for emergency surface / subsurface*

: escape /resce during disposal operations - 6.41.1.1.2
; Personal air supply (ies) for underground emergencies - 6.41.1.2.1*

Underground emergency escape / rescue routes and refuges -*

6.41.1.2.2
Equipment for underground emergency escape / rescue - 6.41.1.2.3*

Mine water control (if required) - 6.41.1.2.5# *

Underground facility mine water control (if required) - 6.41.1.2.5.1: *
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Mine water handling in acces<. openings (if required) - 6.41.1.2.5.2*

Ventilation and air conditioning for underground waste operations -; *

6.41.1.2.6.1
,

Underground general purpose support facilities and equipment -*

6.41.1.2.8

(2) References to Safety Regulations
1

No safety functions addressing whien safety regulations should be
referenced were identified from the " Repository Functional Analysis" (Ref.1).4

6.4.4.2 Relevant Regulatory Citations,

* 10 CFR 60.75(c)(3), 60.130, 60.131(b)(9), 60.132(a), 60.132(c), and
60.133(e)

* 30 CFR Parts 18 through 36
* 30 CFR 57.14106 and Part 57, Subpart T

i
: Note: Even though 10 CFR 60.131 through 60.134 are referenced by 10

CFR 60.130, not all of these citations are relevant to this ROC Topic.
1

6.4.4.3 Comments On and Comparison and Contrust ofSqfety Functions and
Regulatory Citations

t

(1) Secondary Effects and Design Considerations-

NRC's regulatory coverage of " secondary effects" is addressed in a
Memorandum of Understanding between NRC and OSHA (Ref. 37). While this memorandum
applies only to nuclear powur plants, in this memorandum NRC states:

1
There are four kinds of hazards that may be associated with NRC-licensed

; nuclear facilities:
:

a. Radiation risk produced by radioacMye materials
b. Chemical risk produced by radioactive materials

-

c. Plant conditions which affect the safety of radioactive materials and
thus present an increased radiation risk to workers. For example,
these might produce a fire or an explosion, and thereby cause a
release of radioac+.ive materials or an unsafe reactor condition

d. Plant conditions which result in an oc,:upational risk, but do not affect
the safety oflicensed radioactive materials. For example, there might
be exposure of toxic nonradioactive materials and other indu: trial
hazards in the workplace.
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Generally, NRC covers the first three hazards, and OSHA covers the d

fourth hazard described in paragraph d.
.

A regulatory uncertainty was raised on page 147 of Appendix B of
CNWRA 90-003 (Ref. 7). In 10 CFR 60.131(b)(9), it is uncertain how NRC is going to
determine compliance with mining regulations as they relate to nonradio'.ogical accidents whose
secondary effects are radiological accidents. This uncertainty needs to be addressed to ensure
adequate oversight of all potential sources of radiological accidents as well as worker health and
safety in the GROA. The NRC's " Recommendations" report (Ref. 8), regarding Uncertainty
Reference Number 39 on page 56 of Appendix A, states:

The NRC has no responsibility or authority to determine compliance
with mining regulations.

The cited regulation requires that the design of the geologic
repository operations area is to include provisions for worker
protection, so that structures, systems, and components important to
safety can perform their intended functions. That is as far as the
NRC has jurisdiction. It is not the Commission's role to provide
oversight of worker safety generally. Thus, while the mining
regulations are a gu de to the required design, it is not NRC's role
to " determine compliance" with those regulations themselves. The
staff recognizes that identification of the particular design features
that must be included involves technical uncertainties that will need
to be addressed.

, -

A regulatory uncertainty was raised on page 155 of Appendix B of
CN WRA 90-003 (Ref. 7). In regards to 10 CFR 60.133(e), the NRC intent needs to be clarified
as to whether, and to what extent, the term " safety," as used in this paragraph, applies to:.

radiological safety, nonradiological " mining" safety (i.e., primarily personnel safety in overall
construction and nonradiological operations), nonradiological incidents that have the potential
to cause radiological accidents, or a combination of the above. NRC needs to address the
application of the term " safety" as applied to underground openings, deleterious rock movement,
and worker safety in the underground facility, in order to provide guidance to the DOE that wil'.
help ensure adequacy of design and operation in the underground facility at the GROA. The
NRC's " Recommendations" report (Ref 8), regarding Uncertainty Reference Number 41 on
page 58-59 of Appendix A, states:

" Safety" means that there should be protection against any injuries
that would give rise to significant consequences.

.

1
As stated in 10 CFR 60.130, the specific design criteria are ". . .
minimum criteria for the design of the geologic repository operations.

area." Further, "Tnese design criteria are not intended to be
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exhaustive, however. Omissions in 10 CFR 60.131 through 60.134
do not relieve DOE from any obligations to provide safety features
in a specific facility needed to achieve the performance objective."
Since the performance objectives are all radiological standards, the
design criteria must be interpreted with that scope in mind.
However, because some traumatic accidents may have radiological !

implications, even though they are not radiological per se, they are
of concern. Accordingly, when the regulations call for the design
to ensure that operations can be carried out " safely," it means that
there sh3uld be protection against any injuries that would give rise
to significant radiological consequences.

(a) 30 CFR Pans 18 through 36

30 CFR Parts 18 through 36 pertain to the testing, approval, and
certification of equipment that poses unique safety hazards. Generically, the equipment
addressed therein has one or more of the following attributes:

* Produces and/or cmits toxic gases into the mine
environment,

* Represents an ig lition source,
* Represents a soures: of fuel for a dre or explosion, or

Represents k mechai:ical hazard.*

Any equipment that has not bc(n subjected to the
testing / documentation requirements of 30 CFR Parts 18 throudi 36 cannot be used in gassy
mines or tunnels in the same manner as equipment that has been s!1ccessfully tested and

a
approved by MSHA. i

b (b) 30 CFR Pan 57

30 CFR Part 57 presents a cogendium of mandatory health and
safety standards applied to all metal and nonmetal underground mincs and their related surface
facilities. As such, 30 CFR Part 57 covers a broad range of safety topics to include equipment
(both safety and production oriented), personnel, procedures, monitoring, and environmental
criteria. It is from the body of 30 CFR Part 57 that 30 CFR Parts 18 through 36 are referenced.
Equipment and procedural requirements are tailored to the operation depending upon the
classification of the mine environment. The classification protocol is also specified in 30 CFR
Part 57, Subpart T.
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(c) OSHA Regulations

OSHA regulations cover a wide range of safety-related topics.
Furthctmore, considerable similarity exists between the two regulations, particularly in those
sections devoted to general worker safety. For example, both contain sections outlining the
requirements for personal protective equipment, environmentallimits, fire protection, etc, Such
similarity in the structure and content of certain sections should be expected in the sense that
both regulations seek to control and/or eliminate hazards that threaten the health and safety of
the worker. In other words, certain hazards will exist in any work area, irrespective of where
the work is done in regaro to the earth's surface. Where differences in the two regulation 3 are

,

observed, they typically pertain to a huard that is unique or has special importance. For
example, mine-roof falls represent major hazards in the mining industry. Accordingly, the
MSHA regulations address this topic whereas OSHA is silent on mine-roof falls

(2) References to Safety Regulations

10 CFR 60,131(b)(9) does not eflect the revision of 30 CFR,
Chapter I, wherein Subchapters D *nd E werc incorporated in Subchapter B. More importantly,
10 CFR 60.131(b)(9) does not address which regulations of 30 CFR, Chapter I, Subchapter B,
shot.ld be referenced; nor does 10 CFR 60.131(b)(9)'s limitation to MSHA regulations fully
embrace the intent of safety as contained in 10 CFR 60.132(a) and 60.132(c) as discussui in
CNWRA 90-003 (Ref. 7) on page B-160 of Appendix B, and in NRC's " Recommendations"
report (Ref. 8) on pages 56,58-59, and 69 of Appendix A.

In regards to what safety regulations to reference in 10 CFR Part 60,s o
an uncertainty regarding 10 CFR 60.131(b)(9) was raised by NRC in their " Recommendations"
report (Ref. 8), in Uncertainty Reference Number 47 on page 69 of Appendix A.

10 CFR 60.75(c)(3) does not address use of OSHA or MSHa
personnel to conduct inspections on behalf of NRC. Use of MSHA personnel by NRC would
appear to be a conflict of interest, since DOE and MSHA have a Memorandum of Understanding

*
(Ref. 38).

With regara to 10 CFR 60.131(b)(9),it may not be necessary to cite
specific MSHA regulations. It will not be known until the design is finalized which MSHA

.

regulations may be applicable. It has been recognized that the repository is not a "mine."
MSHA regulations may not address all potential worket safety criteria, which, if violated, could
result in a secondary effect on radiation control.

>
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i

6.5 DESIGN OF TIIE GRO A FOR CONTAINMENT OF IILW WITIIIN TIIE WASTE j

PACKAGE AND LIMITING TIIE RELEASE RATE FROM TIIE ENGINEERED
'

BARRIER SYSTEM (EBS)

This ROC Topic has the following subtopics:

(1) Waste Package and EBS Components Handling and Emphcement
(2) Waste Package and EBS Compone9s Inspection, Testing, and Repair
(3) Waste Package and EBS Components Security and Identincation
(4) Waste Package and EBS Components Environment
(5) Coordination of Waste Package and EBS Components Design, Construction,

Assembly, and Reps with the GROA

6.5.1 Conclusions R.prding the Sufficiency and Adequacy of the Regulations

(1) Waste Package and EBS Components IIandlir.g and Emplacement

In CNWRA 90-003 (Ref 7), an uncertainty was identified in 10 CFR
60,131(b)(10) concerning the degree of specificity in " shaft conveyances," since regulations in
10 CFR Part 60 are intended to apply generically. The uncertainty is discussed on pages B-153
and B-154 of CNWRA 90-003 (Ref 7). NRC's " Recommendations" report, (Ref. 8), in
Uncertainty Reference Number 40, Appendix A, page 57, concludes that transfer methcds are
adequately addressed by other sections of 10 CFR Part 60. But 10 CFR Part 60 does not appear
to address transfer of waste regarding po'ential adverse eCects on containment. The proposed

' criteria address the uncertainty identified in CNWRA 90-003 (Ref. 7) and this other issue.

(2) Waste Package and EBS Compone ie Inspection, Testing, and Repair

10 CFR Part 60 is sufficient end adequate regulling waste package inspection,
testing, and maintenance (repair or replacemer.t) to ensure postclosure containment. 10 CFR
Part 60 is adequate and sufficient because the waste package is a component important to safety,
and is addressed by 10 CFR Part 60 in 60.131(b)(6) and Subparts F and G.

(3) Waste Package and EBS Components Security and Identification
.

See the section 6.7 ROC Tc,pic.

(4) Waste Package and EBS Components Environ. ment

10 CFR Part 60 is sufficient and adequate for criteria for the underg ound-
facility waste-package environmental control and protection for postclosure containment. Also,
see the section 6.7 ROC Topic.

;
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(5) Coordination of Waste Package and - EBS Components Design, |
Construction, Assembly, and Repair with the GROA !

10 CFR Part 60 has adequate and sufficient criteria concerning coordination {
of the GROA with the waste, waste package, and EBS regarding postclosure performance.

;

5.5.2 Concepts, Operational Criteria, and Rationale

This subsection presents the concepts, operational criteria, and rationale that were
developed to substantiate the conclusions presented above.

,

(1) Waste Package and EBS Components Handling and Emplacement

Concept. Criteria are needed for structures, systems and components
important to safety that are used for waste transfer to ensure that preclosure activities are
performed safely and that postelosure performance is not adversely affected.

Potential Repository Opemtional Criteria. Potential repository operational
criteria needed to address this concept are related to 10 CFR 60,131(b)(10) as indicated below:

8.131(b)(10). Structures, systems, and components important to safety. Shaft,

I conveyances Structures. systems. and components used in radioactive v g ohndling
i transfer. (i) Heists 4mportant to afety Waste transfer systems shall be higned to
i preclude eege free fall and other means of damage to the waste and waste package.
| (ii) Heistsemportant to afety Waste transfer systems shall be designed with a
i reliable eage waste location system. (iii) Loading and unloading systems for hoists

important to afety waste transf-r shall be designed with a reliable system of ;

! interlocks that will fail safely upon malfunction. (iv) Heists 4mpartut to =fc:y |
Waste transfer systems shall be designed to include two independent indicators to

I indicate when waste packages are in place and ready for transfer.

Rationalefor the Potential Repository Opemtional Criteria. The potential
repository operational criteria presented above address this concept because they are written to
include any means to transfer the waste and require that the wasic and waste package not be
damaged, for either preclosure or postclosure aspects. Preventing damage would assure (1) no
radioactive material releases during operation and (2) waste package performance objectives after
closure are not adversely affected. Also, location control for waste transfers, by any means, are
addressed.

The term " shaft conveyances" was replaced with " structures, systems, and.

components" to broaden the application beyond shafts conveyances. The descriptive phrase
"used in radioactive waste handling" _was changed to "used in radioactive waste transfer," since
the subject is lifting, loading, and unloading of wastes and waste packages. The proposed
sections (i) and (ii) state the design conditions for " waste transfer systeras." Also, in the
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;

:
!

proposed section (i), "other means of damage to waste and the waste package" was added to
i cage free fall as a criterion for completeness to address the concept above. In section (ii) " cage"
.

was changed to " waste," again to have a more generic rule. The fail-safe " system of interlocks"
! discussed in the proposed section (iii) should be generically applicable, and was expanded to any
j transfu system rather than just hoists. In the proposed section (iv), " hoists important to safety"
i was expanded to " waste transfer syste as" for the same reason.

:

The crieria for waste handling and storage need to address the postclosure'

; protection aspects of transfer of the waste. These criteria were added to the text above. .The .

design of the hardware in intimate contact with the waste and waste package during handling and
storage should not damage these items. The emphasis is on ensuring that the ability of the waste,

! and waste package to contribute to containment and isolation will be maintained. This means
{ that the margin of safety associated with the waste and waste package is not degraded by
j preclosure handling. While the underground facility design criteria, in 10 CFR 60.133, require
| the underground facility to be designed so that performance objectives will be met, the same
; criteria for the_ surface facilides are needed. Likewise, the waste package design criteria in 10
! CFk 60.135(b)(3) could be complemented by criteria, requiring that equipment interfacing with

the waste package contribute to meeting the performance objectives.

In Uncertainty Reference Number 40, Appendix A, page 5, of N'RC's
[ " Recommendations" report (Ra. 8), NRC stated:
i

Safety of waste transfer methods other than shafts and hoists are covered in
several sections of 10 CFR Part 60,10 CFR 60.131(b)(2) and 10 CFR'

60.131(b)(8). This uncertainty calls for additional or more generic guidance
; for waste transfer methods other than shafts and hoists (which am-often
j bottlenecks and safety concerns), i.e., ramps and vehicles. The staff agrees
; that the latter transfer methods are not addressed by the paragraph in
! question. The issue, thus, is not what the regulation means, but rather,-
; whether there is a need for analogous provisions for waste transfer methods
! other than shafts and hoists. The staff believes there is no such need, as the
! regulations- already contain_ a number of relevant design features (e.g.,
*

protection against dynamic effects of equipment failure 10 CFR 60,131(b)(2),

| instrumentation and control systems 10 CFR 60,131(b)(8), etc., as well as the -

| overall requirement (10 CFR 60,130) for design to achieve the performDce
objectives.;

4

! The criteria cited by NRC are all primarily addressing preclosure safety and
do not address protection of the waste packages to prevent adversely affecting containment by,

'
any mode of transfer. Considering the overall criteria recommended for waste transfer, waste
transfer damage cor. trol needs to be addressed.

'

!
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|

| (2) Waste Package and EBS Components Inspection, Testing, and Repair

j Concept. Criteria are needed for waste package testing and inspection and-
repair or replacement if necessary during GROA operations to ensure postclosure containment.

:

j Opemtional Cdteria. The operational criteria needed to address this concept
; are presented in 10 CFR 60.131(b)(6).

,

l

Rationalefor the Opemtional Criteda. 10 CFR 60.131(b)(6) fully addresses |
; this concept because the waste package is a component important to safety and is therefore

within the scope of 10 CFR 60.131(b)(6). Inspection, testing, and maintenance are required to

] ensure " continued functioning and readiness," and are not limited to preclosure functions.

! (3) Waste Package and EBS Components Security and Identification

'

See the section 6.7 ROC Topic.

(4) Waste Package and EBS Components Environment

Concept. Criteria are needed so that the surface facility environment is
controlled to ensure the postclosure functions of the waste and waste package are nct
significantly degraded.

; Opemtional Criteria. See the section 6.7 ROC Topic.

| Rationalefor the Opemtional Criteria. See the section 6.7 ROC Topic, for
rationale.

,

1

(5) Coordination of Waste Package and EBS Components Design, j
Constniction, Assembly, and Repair with the GROA

,

Concept. Criteria are needed so that the GROA will be designed,
1 constructed, and operated in coordination with waste package design to ensu~, postelosure

|
containment.

I

Opemtional Criteria. The operational criteria need to address this concept
are in 10 CFR 60.21(c)(2),60.133(a)(1),60.133(e), 60.133(f), 60.133(h), and 60.135(b)(3) andi

i 10 CFR Part 50, Appendix B 'II.

Rationalefor the Opemtional Criteria. The above cited criteria fultill the
needs for cocrdination of the GROA with waste package design by requiring (1) criteria for
handling, storage, and transfer impacting the waste, waste package, and EBS and (2)
coordination -of the design of the surface facilities of the GROA which impacts the waste, waste,

package, and EBS to ensure postclosure containment.
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i 6.5.3 Elements Considered for Regulation

6.5.3.1 Stmetures, Systems, Components, Equipment, Opemtions, Pmcedures,
Penonnel Requirements, Envimnmental Considemtions, Etc.

,

f (1) Waste Package and EBS Components Handling and Emplacement
;

Elements related to the handling and emplacement of the waste package
and EBS components include:

Handling, lifting, and transporting equipment which directly*
,

interacts with the waste package, including cranes, hoists, conveyor
'

belts, and forklifts
; * Procedures for storing, handling, Lssembling, testing, transporting,
| and emplacing waste packages and their components

Emplacement borehole equipment intended to protect the waste*

; package from physical, chemical, or thermal degradation during the
containment period
Transporters, specialized emplacement equipment integral to*

transporters, encapsulating radiation shields (which provide a de
facto environment), equipment to interface between the transporter
and the emplacement borehole, emplacement borehole sleeve, and

-

borehole backfill emplacement equipment (if used)
Handling, lifting, and transporting equipment which directly interact*

with the EBS or its components, including cranes, hoists, conveyor
belts, forklifts, trucks, trailers, and tractors
Excavation equipment used to excavate underground facihties and*

openings, including tunnel boring machines, drill and blast
equipment, rock bolts, and associated equipment used to support
excavated openings

(2) Waste Package and EBS Components Inspection, Testing, and
Repair

Elements related to waste package and EBS components inspection and>

testing include:

Test and calibration equipment used to evaluate and maintain the*

condition of the waste package
Mechanical inspection devices (calipers, and surface-condition*

measurement instrumems), ultrasonic inspection transducers and
coupling media, x-ray or other noncontact instruments

,

j
'

Repair equipment (welding, grinding, polishing, application of*

coatings, and thermal treatment for stress relief) ;
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Weighing devices*

Equipment in contact with backfill (if used as a part of the waste*

package) -
Procedures for testing, handling, and maintaining waste packages*

and EBS components (such as backfill, if used), including personnel
qualincations, computer software, and post-repair inspections
Test and calibration equipment for asts of backfill for moisture* i

content, density, physical properties, chemical properties )
EBS component storage facilities, and any equipment necessary to )*

maintain proper storage conditions (e.g., de-humidi ers, temperature ;

controls, and ventilation equipment)
EBS component assembly and test facilities, and any equipment*

necessary to maintain proper facility environmental conditions

(3) Waste Package and EBS Components Securi'y and Identification

Elements related to waste package and EBS components security and
identification include:

Waste package or waste package component storage facilities, and*

equipment necessary to maintain proper storage conditions (e.g.,
physical security controls for entrance to facility and possible,

: sabotage via sabotage of environment, personnel access control
devices, interlocks, and alarms for environmental parameter bounds)'

Emplacement borehole equipment intended to provide physical; *

security against tampering by unauthorized persons (e.g., ' ail-safei

design, emplacement borehole locks, transporter locks, personnel
: access control devices, and interlocks)

* Procedures for controlling the storage, handling, testing, l
'

; transporting, and emplacing waste packages and their components

{ with respect to security considerations
EBS components intended to provide physical security against*

; tampering by unauthorized persons (e.g., physical security controls
for entrance to facility and possible sabotage via environment,
personnel access control devices. interlocks, and alarms for
environmental parameter bounds)
Procedures for storing, handling, assembling, testing, transporting,*

and installing EBS components intended to provide protection of the
waste package or its security against tampering, with respect to
security considerations

s

.
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i
i

j
;

j (4) Waste Package and EBS Components Environment

|
Elements related to the waste package and EBS components environment.

j. include:
I

| Backfill, if used storage facilities, and any equipment necessary to*

maintain proper storage conciitions (e.g., dehumidifiers, temperature -,

|- controls, ventilation equipment, inert gas, and environmental
; monitors and klarms)-
j Emplacement borehole equipment intended to protect the-waste*

i package and EBS components from physical, chemical, or thermal
degradation during the containment period (e.g., fail-safe design,

i chemical backfill, thermal material for_ heat transfer control, and
L mechanical reinforcement)

| Procedures for storing, handling, assembling, testing, transporting,*

j and installing emplacement borehole equipment intended to provide

i protection _of the waste package-(e.g., prevention of a surface
i scratch or induced residual stress which may be where corrosion
! would more quickly be initiated or where corrosion may be
j accelerated; prohibiting use of an adhesive or indelible ink to
i- identify a waste package which might initiate chemical degradation,

|- either alone or in conjunction with other environmental facton)
:

; (5) Coordination of Waste Package and EBS Components Design,.
[ Construction, Assembly, and Repair with the GROA
:

| . Elements of coordination of waste package and EBS components design-
j construction, assembly, and repair with the GROA include:

e

Equipment designed to interact with the waste package and EBS*

j components (e.g. pintle, retrieval equipment, transporter cask, and
; equipment designed to handle or emplace backfill);
; * _ Environmental control equipment

| Procedures for storing, handling, assembling, testing, transporting,*

: and emplacing waste packages and EBS components
j Design limits and specifications which must be coordinated with the*

GROA (e.g., physical, chemical and ; mechanical . properties of4

backfill; stability of the underground facility; coordination- of-
~

,
-

underground facility ventilation with design for thermal loading;,

_ equipment to control flow of water and gas within and through the*

i EBS; chemical interactions. of the EBS components--with the
u_nderground environment; surface coatings intended to promote;

i radiation of heat from the emplacement borehole; and prevention of--
4

.
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damaging collisions of the waste transporter with the underground
facility)

6.5.3.2 Comments on and Discussion of the Elements Considered for
Regulation

(1) Waste Package and EBS Components Handling and Emplacement

A review of the elements relevant to handling and emplacement
equipment indicates that 10 CFR 60.131(b)(10) should be more generic to include waste and
waste package conveyances other than hoists and should address those factors which could
adversely affect containment.

(2) Waste Package and EBS Components Inspection, Testing, and
Repair

The elements relevant to waste package and EBS components inspection,
testing, and repair (all a part of handling) show that these can have a negative effect of waste
package postclosure performance. An example of this is application of a coupling medium (gel)
for ultrasonic inspection of a container to measure wall thickness or discontinuities.

(3) Waste Package and EBS Components Security and Identification

The relevant elements show that waste package and EBS components
security and identification should include environmental aspects of security, so that sabotage of
such an environment with subsequent effects on postclosure performance could not go
undiscovered before a package is emplaced. Also, see the section 4.2 ROC Topic.

(4) Waste Package and EBS Components Environment

The relevant elements show that the environment in which the backfill
is stored must be controlled as well as the environment of the container and the HLW inside,
both surface and underground. Backfill is part of the EBS, by def' ition, and its integrity couldm
be compromised if stored improperly. If the properties of the backfill do not meet design
requirements, the postclosure performance of the waste package could be compromised.

(5) Coordination of Waste Package and EBS Components Design,
Construction, Assembly, and Repair with the GROA

Elements rele ant to coordination of the GROA with waste package and
EBS components design show that several interactions could impact postclosure performance.
Thus, the design of the GROA must take into account the maintenance of environmental
conditions considering the waste package design and the design of EBS components to ensure
postclosure performance.
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6.5.4 90 7 unctions and Regulatory Citations

The scope of this ROC Topic does not include the design: construction, and
i assembly of the waste package nor design of the EBS. The designs of the waste package and

EBS are not considered within the scope of the ROC task; and the construction and assembly-

of the waste package, as well as some EBS components, may well occur in some place other3

than the GROA. For further information on considerations for the design, construct on, andi
'

3 assembly of the waste package, see NUREG/CR-5638, " Technical Considerations for Evaluating
'

Substantially Complete Containment of High-Level Waste Within the Waste Package," (Ref. 39).

; The requirement for gradual controlled release of radionuclides from the
engineered barrier following the period of containment is a natural extension of the requirementi

for conutirment. The condition of the waste package is important to gradual release as well as,

containment, and the integrity of the EBS can be important to ensure containment performance
'

as well as gradual release. For example, the EBS may protect the waste package from damage;

during the containment period, while a glass waste form, which is part of the wste package,
i may contribute significantly to the gradual release of radionuclides after the containment period

! has c .,d.~d Those considerations important for containment as discussed in this ROC Topic
(which previously only discussed containment aspects) therefore also incorporate gradual release,
and the comments and discussions in this analysis which are limited to those specific to gradital
release are separately identified. Associated functions, relevam regulatory citations, the list of

'

elements relevant to regulation, and criteria listed below are also separately identified if they
relate only to gradual release and not containment.

The contribution of the geologic setting to isolation is covered by the section 6.7
ROC Topic, so it is not included in this analysis.

6.5.4.1 Associated Sqfety Functions

The following safety " unctions were identified from the " Repository
Functional Analysis" (Ref.1).

(1) W'ste Package and EBS Components Handling and
Emplacement

* Protect waste disposal package components from damage during
receiving - 5.3.6

* Inspect, test and maintain waste disposal package component
receiving facilities and equipment - 5.3.7<

Ensure integrity of waste disposal package prior to transfer -*
4

6.5.3
Emplace emplacement opening packing or backfill (if required) -*

6.6.7
* Install monitoring equipment for waste emplacement (as required)

,
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* Verify integrity of waste disposal package and, if used,

emplacement opening backfill during waste emplacement '

operations - 6.6.9

* Remove underground facilities (plumbing, HVAC, etc.) and
equipment (as appupriate) - 6.11.1.2

* Remove hazardous and potentially corrosive materials from the
underground facility - 6.11.1.3

* Install, calibrate and test subsurface postclosure monitoring
equipment (as applicable) - 6.11.1.4
Emplace emplacement opening / location packing, backfill and/or*

cover (or plug as required) - 6.11.1.7
* Protect waste disposal package from damage during repository

operations - 6.20

* Maintain chemical and physical properties of emplacement
opening backfill during repository operations (if used) - 6.21

.

* Protect waste disposal package from potentially damaging stress
during removal (e.g., thermal shock, excessive force) - 6.24

(2) Waste Package and EBS Components Inspection, Testing, and
Repair

* Inspect, test and maintain waste disposal package components lag
storage facilities and equipment - 5.5.7

* Ir.spect and/or test waste cisposal package - 5.8.7
* Apply unique waste disposal package identification - 5.8.12
* Verify identity of individual waste disposal package for intra-

facility transfer - 6.5.2
-

* Ensure integrity of waste disposal package prior to transfer -
6.5.3

Ensure integrity of waste disposal package at start of*

emplacement - 6.6.1

* Verify integrity of waste disposal package and, if used,
emplacement opening backfill during waste emplacement
operations - 6.6.9

Continuously monitor conditions that may impact personnel safety*

(radiological & non-radiological) during repository operations -
6.8.1

Continuously monitor radiation levels during repository*

operations - 6.8.1.1

Continuously monitor conditions that may impact radiological*

exposures, releases and/or containment during repository
i operations - 6.8.2

Install, calibrate and test subsurface postclosure monitoring
*
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equipment (as applicable) - 6.11.1.4, see also 6.11.2.1, 6.11.3.2 l
Examine performance capability of seals / backfills and monitoring )*

| equipment previously emplaced - 6.11.1.5
Repair / replace previously emplaced seals and/or backfill and

'

*

monitoring equipment (as required) - 6.11.1.6
Verify readiness for final closure - 6.11.1.8*

2

(3) Waste Package and EBS Components Security and Identification

* Account for and maintain inventories of nuclear materials in the

| waste management system - 2.10
* Apply unique waste disposal package identification - 5.8.12
* Prevent tampering with emplaccJ waste disposal package - 6.6.13

(4) Waste Package and EBS Components Environment
,

,

* Ensure the stability of security and safeguards facilities under
,

| local foundation conditions - 2.17
' * Ensure the ability of security and safeguards facilities and

equipment to perform their intended functions under naturally
,

j induced conditions and events (e.g., weather, seismic activity) -
2.18<

4 * Apply unique waste disposal package identification - 5.8.12
* Ensure the ability of general purpose (non-waste handling) waste-

preparation facilities to perform their intended functims under4

i naturally induced conditions and events (e.g., weather, seismic
activity) - 5.23,

* Ensure the ability of waste preparation facilities and equipment:

important to safety to perform their intent'~1 functions under
| naturally induced conditions and events (e.g., weather, seismic) -

5.32
Remove physical impediments to waste disposal package removal: :

from underground facility (e.g., debris, cover or plug) - 6.9.6
Remove hazardous and potentially corrosive materials from the* *

underground facility - 6.11.1.3.

: * Maintain chemical and physical properties of emplacement
'

opening backfill during repository operations (if used) - 6.21
Maintain the stability of the underground access facilities and*

,

emplacement openings / locations during waste removal operations
- 6.23
Protect waste disposal package from potentially damaging stress*

during removal (e.g., thermal shock, excessive force) - 6.24
: Maintain chemical and physical properties of waste emplacement*

packing / backfill / seal (s) during closure - 6.25.
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Ensure the ability of repository facilities and equipment important*

to safety to perform their intended functions under naturally
induced conditions and events (e.g., weather, seismic activity)-

.

6.35 '

Ensure the ability of repository facilities and equipmW important*

to safety or isolation to perform their intended funewns under
conditions and events induced by human activity - 6.36
Limit alterations of the geologic media that adversely affect*

performance - 6.39
Limit alterations of existing discontinuities that adverselv affect*

performance (preferential pathways to or between aquifers) -
6.39.1

* Limit creation of new discontinuities that adversely affect
performance (preferential pathways to or between aquifers) -
6.39.2
Limit proximity of openings to preferential pathways - 6.39.3*

Limit adverse effects on geochemistry - 6.39.4*

Backfill bulk materials and material processing equipment (if*

required) - 6.41.9.2.1
Confine waste within fixed boundaries (in emplaced disposal*

package) - 7.1.1
Resist waste disposal package degradation - 7.1.1.-1*

Resist waste disposal package degmdation due to chemical or*

electrochemical processes in tnplacement environment -

7.1.1.1.1
Resist waste disposal package degradation due to mechanical*

|
processes in the emplacement environment - 7.1.1.1.2 '

Resist waste disposal package degradation due to mechanical-*

chemical interactions in the emplacement environment - 7.1.1.1.3
Withstand stress concentrations in waste disposal package -*

7.1.1.1.4
Resist waste disposal package short-duration mechanical fail;re -*

7.1.1.2
Resist waste disposal package gross plastic deformation -*

7.1.1.2.1
Resist waste disposal package fracturing due to static and*

dynamic loads - 7.1.1.2.2
Withstand waste disposal package buckling loads - 7.1.1.2.3*

Limit waste disposal package residual stresses - 7.1.1.2.4*

Withstand external loads on waste disposal package - 7.1.1.2.5*

Control period of postclosure conf'mement in waste disposal*

package - 7.1.2
Delay onset of waste disposal package degradation - 7.1.2.1*
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Control condition of waste disposal package material when*

emplaced - 7.1.2.1.1
Control chemical composition of waste disposal package materials*

- 7.1.2.1.2
Control physical properties of waste disposal packv materials*

(e.g., crystal structure, inclusions, and mechanical properties) -
7.1.2.1.3s

Limit resiaual stresses in waste disposal package - 7.1.2.i '*

* Control stress state of waste disposal package - 7.1.2.1.5
* Withstand external loads on waste disposal package - 7.1.2.1.6
* Control postclosure thermal environment of the waste disposal

package - 7.1.2.1.7
* Control postclosure chemical environment of the waste disposal

package - 7.1.2.1.8
* Retard rate of waste disposal package degradation - 7.1.2.2
* Limit waste disposal package surface crosion - 7.1.2.2.1
* Control chemical composition of waste disposal package materials

'

-7.1.2.2.2
* Control physical properties of waste disposal package materials

g (e.g., crystal structure, inclusions, mechanical properties) -
7.1.2.2.3

> Limit residual stresses in waste disposal package - 7.1.2.2.4
* Control stress state of waste disposal package - 7.1.2.2.5
* Withstand stress concentntions in waste disposal package -,

7.1.2.2.6
* Control thermal emiro.v.nt of waste disposal package -

7.1.2.2.7
* Control chemical environment of waste disposal package -

7.1.2.2.8
* Limit number of waste disposal package degradation mechanisms

- 7.1.2.3
* Ensure stability of emplacement opening / location - 7.3.1
* Avoid exposure of waste due to natural processes (e.g.,

volcanism, faulting) - 7.3.2
* Protect waste from adverse effects of surficial processes (e.g.,

weather, erosion, mass wasting) - 7.3.3
* Impede movement of fluids to the waste disposal package - 7.3.5

n,-

(5) Coordination of Waste Package ind EBS Components Design,
Construction, Assembly, and Itepair with the GROA '

* Apply unique waste disposal package identification - 5.8.L
* Emphcc emplacement opening pacxing or backfill (if requirM) -

6.6.7
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*

| |

i

f* Close emplacement opening / location following waste
emplacement (i.e., install cover or plug) - 6.6.12 i

* Close and backfill selected drifts as authorized during waste !-

emplacement operations (see 6.11.1, Close underground facility) |
-6.6.15 i

Close waste emplacement opening following waste removal (if fe

' rey'i.r:d) - 6.9.17
Close waste access opening following waste removal operations !*

(if required) - 6.9.18 ;

Close and decommission repository - 6.11 ;*-

l

Close undergrour.d facility (as authorized) - 6.11.1*

Decontaminate underground facilities and equipment (if required)*

- 6.1 f.1.1
' Remove hazardous and potentially corrosive materials from the

underground facility - 6.11.1.3
,

Examine performance capability of seals /hackfills and monitoring*

equipment previously emplaced - 6.11.1.3
Repair /replaec previously emplaced seals and/or backfill and*

monitoring equipment (as required) - 6.11.1.6
Emplace emplacement opening / location packing, backfill and/or*

cover (or plug as required) - ^ 1.1.7 |
Verify readiness for final closu... - 6.11.1.8*

Seal and/or backfil* drifts and rooms (if required) - 6.11.1.9*

Emplace drift seal (s) (if required) - 6.11.1.10*

Seal unused piping or conduits to underground facility (if*

required) - 6. I1.2.2
Backfill and close shafts, ramps, and other access openings, ard*

emplace seals - 6.I1.2.3
Standby electrical power sources and power distribution facilities*

and equipment for repository operations important to safety -
6.41.1.3.1.3

6.5.4.2 Relevant Regulatory Citations-

10 CFR Part 50, Appendix B III*

10 CPR 60.2, 60.21(b)(4), 60.21(c)(1)(ii)(C), 60.21(c)(1)(ii)(D),*

60.21(c)(1)(ii)(E), 60.21(c)(2), 60.21(c)(14), 60.23(c), 60.43(b)(4),
60.46(a)(5), 60.46(a)(7), 60.51, 60.71(b), 60.74, 60,102,
60.113(b)(2), 60,122(a)(1), 60,130, 60,131, 60.132, 60.133,
60.135(a), 60,135(b)(3), 60.135(b)(4), 60,140(a)(2), 60.140 b),t
60.140(d)(4), 60,142, 60,143, and Part 60, Subpart F and Subpart
G
10 CFR 61.23(e) and 61.51(a)(6)*
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10 CFR 72.122(h), 72.128, 72.166, 72.168, 72.180, 72.182,*

72.184, 72.186, and Part 72, Subpart II

6. M .3 Comments on and Comparison and Contmst of Sqfety Fur.ctions and
Regulatory Citations

(1) Waste Package and EBS Components llandling and
Emplacement

All of the functions identified as associated with this ROC Topic are
concerned with protection of the waste package and EBS components (including backfill) during
handling and emplacement. 10 CFR Part 60 addresses this subject in 10 CPR 60.135(b)(3)
(Waste Package 11andling) and 10 CFR 60.131(b)(10)(Shaft Conveyances Used in Radioactive
Waste liandling) liowever, in neither of the two texts is it expressed that damage resulting in
loss of ability to meet the performance objectives of containment and isolation must be avoided. .

10 CFR 60.131(b)(10) discusses " shaft conveyances used in
'

radioactive waste handling," but there is no mention of prevention of damage which might affect
.i the postclosure performance. The purpose of care in handling as required in 60.131(b)(10)is
3 so that structures, systems, and components important to safr! will be able to perform their

necessary (radiation) safety functions; and the current definition of "important to safety" refers

! to the period of time "until the completion of permanent closure." Thus, for containment and
j isolation, which are postclosure performance requirements,10 CFR 60,131(b)(10) does not

specifically apply.

; The level of detail included in 10 CFR 60,131(b)(10) concerning
conveyances for radioactive waste handling is design-specinc, as apparent from the discussion
of " shaft conveyances" and " hoists," which may not be part of repository radioactive waste,

j handling. On page B-153 of Appendix B of CNWRA 90-003 (Ref. 7) a regulatory uncertainty
i has been identified concerning "thaft conveyances."
|

| Although the designs of the waste packages and EBS components are
outside the scope of this aslysis, they are intimately connected with protection of the package -

'

during handling, emplacement, and retrieval. In fact, all these activities must be coordinated
| with the design so that actual environmental conditions encoun'acd by the waste package and
'

the EBS fall within the environmental considerations (described in 10 CFR 60.135(a) for the
waste package]. 10 CFR 60,135(b)(3) states that " Waste packages shall be designed to maintain
waste containment during- transportation, emplacement, and retrieval." The postelosure

j performance of the waste package is not specifically considered; " containment during
! transportation, emplacement, and retrieval" does not ensure containment during the postclosure
: performance period. A change to 10 CFR Part 60 could make the necessary connection between
'

handling and ensuring the postclosure performance objectives; and such a change would logically
j be located within 10 CFR 60.131(b), since it covers both surface and subsurface structures,

systems, and components important to safety,
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!10 CFR 72.122(.hs, 72.128, and 72.166 describe in detail the
enWronmental protection required for spent fuel storage at an ISFSI or at an MRS, The level
of detail in 10 CFR Part 72 is more than that in 10 CFR Part 60, which is more generic.

Those related texts from 10 CFR 60,133 concerning design,
construction, and up: rations of the underground facility completely cover the design and
excavatirn of the EBS to assure long-term performance. However, protection of EBS materials ,

(such as backfill and borehole emplacement hardware) during storage and emplacement -|

) operations is not regulated by 10 CFR Part 60. j
i

10 CFR 60.21(c)(1)(ii)(C), (D), and (E) require assessments or
analy;cs to determine effectiveness of the EBS, in particular for the EBS abilit; w control the
release of taJinnoddes.10 CFR 60.51(a)(4) requires that results of tests and analyses on the

~

EBS concerning hs ability to provide long-term isolation of HLW be included in the license >

,

amendment for permanent closure.
k

(2) Waste Package and EBS Components Inspection, Testing, and [
Repair

To verify the integrity of the waste package, the waste package must ,

be accurately identified, as required by 10 CFR 60.135(b)(4). Such identification should not
impair waste package and EBS components postclosure performance. Coordination of-waste
package and EBS cornponents designs with identification methods is also pertinent to another
subtopic [6.5.4.3(5)] of this ROC topic. Repository functions pertinent to this subtopic include -

verification of the integrity of the waste package by tests and evaluations to enstre integrity of ,

emplaced waste and postclosure performance monitoring of waste packages.

10 CFR 60.74, along with its referenced (0.142 and 60.143,
addresses testing functions with respect to this subtopic.10 CFR 60.43(b)(4) requires that the )
license conditions include " requirements relating to test, calibration, or inspection" concerning

'

' ~

waste packaging restrictions. The performance confirmation program is required to continue
"until permanent closure," per 10 CFR 60,140(b). 10 CFR 60.143(d) states that the " waste
package monitoring program shall continue as long as practical up to the time of permanent
closure."

Certain repository operational activities related to the waste package
and E TS components may require research and development after receipt of the license to prove
that postclosure parformance objectives (including containment) will be met. 10 CFR
60.21(c)(14) requires an identification of the engineered barrier structures, systems, and
components which require research and development to confirm the adequacy of design, in the
Safety Analysis P.eport of the license application. A- detailed description of the programs
designed to resolve performance questions, and the schedule for such programs are also required
to be a part of the Safety Analysis Report. The process of feedback of information from

286
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research and development to affect waste package design is regulated by 10 CFR 60,140(d)(4),
60.46(a)(5), and 60.46(a)(7).

|

In general, considerations for inspection, testing, and maintenance
of waste package components and EBS components are the same, with some additional
considerations appropriate for the EBS and its related functions for controlling the release of
radionuclides after the containment period.

(3) Waste Package and EBS Components Security and Identification

There are two related aspects to this subtopic: (1) the ability to y

protect the waste package and EBS components from tampering and (2) the ability to identify
the EBS components and waste package to know what is inside and where it should be emplaced
during the preclosure period, without compromising the ability of either to meet postclosure
performance requirements.

Protection from tampering is the most obvious; and it is covered in
part by 10 CFR 60.51(a)(2)(i) and 60.51(a)(2)(ii), whose subject is postclosure controls to
prevent contact by intruders. It is unclear as to whether or not 10 CFR 60.51 extends to
individual packages, since it addresses the repository contents en masse. The focus of this text
from 10 CFR Part 60 [as well as the similar excerpt from 10 CFR 61.23(c)] appears to be on
inadvertent intrusion.

Sabotage is addressed specifically for an MRS in 10 CFR Part 72,
Subpart H (which includes 72.180, 72.182, 72.184, and 72.186). In 10 CFR 60.21(b)(4),
protection against theft or diversion is specifically excluded from information which DOS is
required to submit in the license application concerning physical security and radiological
sabotage. Secur'ty against radiological sabotage should include environmental controls which
prevent sabotage whose effects may not be apparent before permanent closure but which r ,ay
affect the GROA ability to meet the performance objectives of containment and isolation. Refer
to the section 4.25 ROC Topic for a discussion of the differences between 10 CFR Parts 60 and
72 with respect to prevention of sabotage.

Waste package identification and location are covered by 10 CFR
60.135(b)(4) and by 60.71(b), postclosure records maintenance. 10 CFR 72.168 goes somewhat
beyond 10 CFR Part 60 by requiring identification of the status of the inspections or tests being
performed on individual items of the ISFS1 or MRS. The provision in 10 CFR 60.71(b) requires
that records be kept to * provide a complete history of the movement of the waste from the
shipper through all phases of storage and disposal." The effect of the inethod of attachment of
identification on postclosure performance of the waste package is specifically addressed in 10
CFR 60,135(b)(4), "The identification shall not impair the integrity of the waste package . . .

_
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(4) Waste Package and EBS Components Enviromnent
'

1

!

Controlling the environment of the waste package up to and including
emplacement is within the scope of GROA operations; and it is only partially covered in 10 CFR
Part 60 (for surface storage facilities) in 10 CFR 60,132(a),60.131(b)(10), and 60.135(b)(3). |

|

'

For environmental control during storage before emplacement,10
CFR 60.132(a) requires that surface facilit'es ". . . be designed for safe handling and storage ;

of wastes . . .," which does not discriminate between safety during the time of * handling and;

storage" and safety after permanent closure (containment). It might be argued that it includes
consideration of safety anar permanent closure to meet the overall system performance objective
ann the containment requirement. However, elsewhere in 10 CFR Part 60, the term " safety"
is consistently used with reference to preclosure performance and the terms " isolation" and
" containment" are consistently used for postclosure performance.10 CFR 60.132(a) as currently

'

written does not appear to include provision for postclosure performance. On page 67 of
NUREG-0804 (Ref.13) it states: *The requirement for safe handling and storage implies ;

provision for inspection, repair, and decontamination as appropriate." Also,10 CFR 60.132(a)4

,

'
applies only to surface facilities, and waste package storage may be above or below ground.

.

|Smec 10 CFR 60.131(b) applies to structures, systems, and components important to safety (both6

above and below ground), criteria for waste-package environmental control during storage would
more appropriately be located in 10 CFR 60.'.31(b).

10 CFR 60.135(b)(3) only covers design of the waste package for -

; handling, not waste-package protection during handling for the purpose of ensuring postclosure
performance. 10 CFR 60,131(b)(10) adds detail in discussing shaft conveyances used in

.

radioactive waste handling. In this case, the reguhtory text goes into detail by limiting the ;

j discussion to hoists in shafts, which excludes ramps and waste transportation by wheeled
transporters. An uncertainty has been identified concerning this unwarranted specificity in other
areas, e.g., on page B-153 of Appendix B of CNWRA 90-003 (Ref. 7). The NRC's response
in their " Recommendations," regarding Uncertainty Reference Number 40, Appendix A, page
57, (Ref. 8), was that safety of waste transfer methods other than shafts and hoists is covered
adequately by other design criteria. The NRC proposed guidance as -their recommended
resolution of this uncertainty.

Control of the emplacement environment to ensure postclosure
performance is covered in several texts from 10 CFR Part 60. Control of the emplacement
environment for stability and mechanical protection is required by 10 CFR 60.133(e) for stability
of underground openings and by 10 CFR 60.133(f) for rock excavation. Corosion controlin
the emplacement environment is required by 10 CFR 60,133 (d) and (h) Criteria for the waste
package design in 10 CFR 60.135(a) require that a. number of potentially degrading
environmental factors, including corrosion and thermal control, be considered and.that
interactions with the emplacement environment not compromise wast: package function. 10
CFR 60.133(i), " thermal lo1ds," requires that the underground facility be designed so that the
performance objectives will be met. Also, mention of the thermal pulse with respect to age and

|

|
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nature of the waste (in 10 CFR 60.ll3(b)(2)), while not a requirement on DOE, indicates to
DOE that these hre factors relevant to containment. Coordination of the design of the I

underground facility and the EBS is provided for in 10 CFR 60,133(a)(1) and 60.133(h).

10 CFR 72.128 has more detailed environmental requirements during
waste handling than 10 CFR Fart 60.10 CFR 72.128 does not consider the postclosure effects
of environment on waste package performance, since the performance of an MRS or ISFSI(the
subject of 10 CFR Fart 72) does not concern postclosure containment. 10 CFR 72.122(h)
requires protection of spent fuel during storage, which would appear to be very similar to
protection that should be provided for waste packages or containers before emplacement. The
postclosure performance of the waste package or container could be altered if such protection
were not provided. In 10 CFR 72.166, the control of various activities (handling, storage,
shipping, cleaning, and preservation to prevent damage and deterioration) is required with
respect to environmental control; and the requirement for "special protective ensironments, such
as inert gas atmosphere, and specific moisture content and temperature levels must be specified
and provided" when necessary, 10 CFR Fart 60 does not consider the waste package
environment with respect to surface facilities to ensure the postclosure performance of the wW:
package.

10 CFR 61.23(c)is a general requirement that the LLW disposal site
provide postclosure stability to preclude the need for maintenance after closure. The

Icorresponding text in 10 CFR 60.102(d) requires that permanent closure be the end of human
Iactivity required at the GROA. 10 CFR 61.51(a)(6), which requires that waste contact with

water be minimized, corresponds to control of water required in 10 CFR 60.133(d) and the ,

general environmental considerations in 10 CFR 60.135(a).

Regarding environmental control for storage of EBS components, the
pe formance confirmation program is required to be implemented so that "it monitors and
analyzes changes from the baseline condition of parameters that could affect the performance of ,

a geologic repository," in 10 CFR 60,140(d)(3). This could include in situ monitoring for
changes caused by environmental effects on backfill materials (or other components of the EBS) .

which occur during storage of EBS components. In addition,10 CFR 60,142(a) and (c) require
design testing of backfill. More generally,10 CFR 60.140(a)(2) requires that the performance
confirmation program provide data to indicate whether or not the EBS is " functioning as
intended and anticipated." Within the scope of tests required by 10 CFR 60.74, are those which

'

"the Commission deeras appropriate or necessary for the administration of the regulations in this
part" [10 CFR 60.74(a)]. In' 10 CFR 60,74(b), the tests described in the performance
confirmation program are included in those mentioned in 10 CFR 60.74(a). Finally, before

| receiving a license amendment for permanent closure,10 CFR 60.51(a)(4) requires that the

| license application include "the results of tests, experiments, and any other analyses relating to
backfill of excavated areas, shaft sealing, waste interaction with the host rock, and any other
tests, experiments, or analyses pertinent _to the long term isolation of emplaced wastes within the
geologic repository " Thus, although the storage environment for backfill is not explicitly
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regulated, in situ monitoring rtnd testing of the backfill is considered. This testing should
indicatt if storage co 'ditions for the backfill were appropriate.

10 CFR 60.133(g)(2) requires that ventilation for the underground
facility tu - ' functional durin;; normal and accident conditions. Ventilation in the underground
facility may ,ntribute to long term performance by controlling the temperature and other
environmental mnditions, such as humidity. Other texts from 10 CFR 60.133 require the
underground faClity to be designed and excavat:d in such a manner that the long term
performance objectives will be met. Coordination of the design of the underground facility and '

the EBS [ discussed also in the following subsection (5)]is provided for in 10 CFR 60.133(a)(1)
and in 10 CFR 60.133(h). Control of the emplacement environment for stability and mechanical
protection is required by 10 CFR 60.133(c) and 60.133(f). Corrosion control in the underground
facility is required by 10 CFR 60.133(a), (d), (h). Criteria for the waste package design in 10
CFR 60.135(a) require consideration of a number of potentially degrading environmental factors,
including corrosion and thermal control, and that interactions with the emplacement environment
not compromise waste-package function. 10 CFR 60,133(i), on thermal twds, requires that the
underground facility be designed so that the performance objectives will be met. Also, mention
of the thermal pulse with respect to age and nature of the waste (in 10 CFR 60.113(b)(2)), while
not a requirement on DOE, indicates to DOd that these are significant factors to postclosure
performance.

Relevant texts from 10 CFR Parts 50,61, and 72 are not comparabic
to 10 CFR Part 60.

(5) Coordination of Waste Package and EBS Components Design,
Construction, Assembly, and Repair with the GROA

Coordination of the design of the underground facility and the EBS
with the GROA is provided in 10 CFR 60.133(a)(1) and 60.133(h). 10 CFR Part 60 does
require coordination of the dealgn of the surface facilities of the GROA with the design of the
waste package to ensure postclosure performance in 10 CFR 60.21(c)(2) and 10 CFR Part 50,
Appendix B-III. Design criteria for the surface facilities are given in 10 CFR 60.131 and
60,132 which requires design "to allow safe handling and storage of wastes." Although storage
is deft .d in 10 CFR 60.102(b)(3), as including disposal, storage with respect to surface
facilities does not include disposal.

Waste package tests, inspections, and subsequent repairs are
interaction points for coordination with the GROA. 10 CFR 60.74, 60.131(b)(6),60.142, and
60.143 address the inspection, tests, and performance confirm 9 tion program required.

10 CFR 60,122(a)(1) requires that the EBS work in concert with the
geologi:: setting to " provide reas nable assurance that the performance objectives relating to
isolation of the waste will be met."
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Iloth 10 CFR 60.133(a)(1) and 60,133(g)(2) provide specific design
requirements for the underground facility which are important to long-term performance of the
EBS for isolation. 10 CFR 60,133(a)(1) indicates that various aspects of the us.derground
facility are to contribute to isolation. 10 CFR 60.133(g)(2) requires that ventilation for the
underground facility remain functional during normal and accident conditions. Ventilation in
the unde ;;round facility may contribute to long-term performance by controlling the temperature
and other environmental conditions, such as humidity.

Coordination of the design of the underground facility and the EBS
is provided for in 10 CFR 60,133(a)(1) and 60.133(h). Control of the emplacement environment
for stability and mechanical protection is required by 10 CFR 60,133(e) stability of underground
openings and by 10 CFR 60,133(f) rock excavation. Corrosion control in the underground
facility is required by 10 CFR 60.133 in (d) control of water and gas and in (h) engineered -

barriers. 10 CFR 60.133(i) thermal loads requires that the underground facility be designed so
that the performance objectives will be met. Also, mention of the thermal pulse with respect
to age and nature of the waste (in 10 CFR 60.113(b)(2)), while not a requirement on DOE,
indicates to DOE that these are significant factors to postclosure performance.

5.6 DESIGN OF Tile GROA SO TIIAT Tile ISOLATION CAPABILITIES OF TIIE
SEALS FOR SilAFFS AND BOREllOLES ARE NOT ADVERSELY AFFECTED

This ROC Topic has th sollowing subtopics:

(1) Design and Construction that Impact Postclosure Performance
(2) Operations that Impact Postclosure Performt.nce
(5p Permanent Closure Activities that Impact Postclosure Performance

6.6.1 Conclusions Regarding the Sufficiency and Adequacy of the Regulations

(1) Design and Construction that Impact Postclosure Performance

The current regulations in 10 CFR Part 60 have requirements (10 CFR 60,112)
for construction (excavation, drilling, boring) of shafts (ramps) and boreholes in the GROA as
well as for e.e underground facility (10 CFR 60,133(e)(2), and 60.133(f)]. It is assumea that
the present regulatory requirements on sealing for shafts and boreholes (10 CFR 60,134) would
imply recognition of the significance of the rock surrounding the seals on performance of the,

overall seal system.

(2) Operations that Impact Postclosure Performance
4

See the section 6.7 ROC Topic.
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(3) Pennanent Closure Activities that Impact Postclosure Perfonnance

See the section 6.7 ROC Topic.

6.6.2 Concepts, Operational Criteria, a.: i Rationale

This subsection presents the concepts, operational criteria, and rationale that were
developed to substantiate the conclusions presented above.

'l) Design and Construction that Impact Postclosure Perfonnance 3

Concept. The shafts and boreholes must be designed so that they do not
signincantly degrade the postclosure performance of their seals. Criteria are also needed to
assure that the ability of shafts, boreholes, and their sealt to meet the postclosure performance
objectives is not significantly degraded.

Operational Criteria. The operational criteria to address this concept are
presented in 10 CFR 60.112 and 60.134, with the correction of a minor typographical error ,

("for" spelled "or") in 10 CFR 60.134(a) as shown below:

60.134(a). Seals for shafts and boreholes shall be designed so that following
permanent closure they do not become pathways that compromise the geologic

: repository's ability to meet the performance objectives for the period following
permanent closure.

Rationaltforthe Operational Criteria. Current regulations in 10 CFR 60.134
appear to require that seals be designed so that they do not compromise the geologic repository's

4 ability to meet the performance objectives following permanent closure. This design criterion
in a broad sense would take into account the design and construction of shafts and boreholes
themselves, since the condition of the rock surrounding a seal would play an important role in
its performance. Also, the performance objectives in 10 CFR 60.112 require shafts, bareholes,
and their seals be designed so that releases of radioactive material will meet applicable standards
for both anticipated and unanticipated events.

It was noted that when 10 CFR Part 60 was published in 1983 (Ref. 40),10
CFR 60.134(a) was changed from the 1981 proposed rule (Ref. 41) and the typographical error
was introduced in the 1983 Federal Register notice for the fm' al rule (Ref 40),

(2) Operations that Impact Postclosure Performance

See the section 6.7 ROC Topic.
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(3) Pennanent Closure Activities that Impact Postclosure Perfonnance-

,

See the section 6.7 ROC Topic.

6.6.3 Elements Considered for Regulation

6.6.3.1 Stauctures, Systems, Components, Equipment, Opemtions, Pmcedures,
Personnel Requirements, Environmental Considemtions, Etc.

(1) Design and Construction that Impact Postclosure Performance

Elements related to structures, systems, components, and equipment
that may impact postclosure performance of shafts, boreholes, and their seals are:

* Host rock at and near seat locations
* Reinforcement / support at or near seal locations
* Utilities at and near seal locations (water, gas, electric)
* Seals
* Excavation methods3

Drilling and blasting-

Mechanical excavation-

* Reinforcement
Bolts, concrete, grout-

* Inspection equipment
Maintenance and repair equipment*

Utility lines*

- Water lines
- Power cables

Communications-

Ventilation pipes-

Seal emplacement equipment (including seal location site-*

preparation equipment, grouting equipment, and inspection and
site testing equipment)

(2) Operations that Impact Postclosure Performance

Elements related to operations that may impact postclosure
performance of shafts, boreholes, and their scils are:

0

* Construction
* Excavation

- Drilling and blasting
- Scaling
- Scoring

29.1
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Reinforcement / support installation-

- Surveying
Blast vibration monitoring-

Mapping-

- Stability monitoring: displacements, stress changes
* Long-term moniioring

Instrumental stability / deformation monitoring-

Seal and back_ fill monitoring-

* Maintenance and repair
Removal of loose rock-

- Control of water and gas inflow
Repair and replacement of reinforcement / support systems-

Repair and replacement of defective seals-

Utility systems-

Ventilationa

Seal emplacement*

Removal of utility lines-

Removal of loose rock at seal locations-

Preparation of surfaces for seal emplacement-

Emplacement of form work for placing seals-

Preparation of seal material mixes-

- Emplacement of seals, including control of materials and
emplacement procedures
Inspection, testing of emplaced seal-

Grouting of seal host rock and scal / rock interface-

* Procedures
- Design
- Construction

' - Excavation
- Inspection, observation, and monitoring includ:ng moaitoting

of excavations at potential seal locations
- Maintenance and repair
- Backfill emplacement

Seal emplacement- -

(3) Permanent Closure Activities that Impr.ct Postelosure
Performance

Elements related to permanent closure activities of shafts and
boreholes are:

* Processing facilities for seals and backfdl
* Bulk seal / backfill materials and material-processing equipment
* Seal and backfill emplacement equipment
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* Procedures
- Scal / backfill processing
- Seal / backfill emplacement procedures
- Training procedures

Repository closure and decommissioning p'an-

Personnel*

- Processing crew (seals / backfill) ;

- Emplacement crew (seals / backfill)

6.6.3.2 Comments on and Discussion of the Elements Considered for
Regulation

(1) Design and Construction that Impact Postclosure Performance

Many of the effects that can influence seal pc. form:rce at the host-
rock / seal interface are permanent and irreversible, and can be remedied only panially, if at all.
Such effects could include wec.thering and deterioration of the surrounding rock at seal locations <

due to excavation practices. Therefore, sealing requirements must be taken into account
throughout the sequence from repository site characterization, design, excavation, inspection,
and maintenance through permanent closure. The present regulations with regard to sealing of
shafts and boreholes (10 CFR 60.134) appear to govern only the emplaced seal materials, and
may not fully or explicitly recognize the importance of the host rock adjacent to the seals with
regard to seal performance. It is clear from 10 CFR Part 60 that design requirements for!

l excavations that are not part of the underground facility (e.g., shafts, ramps, and boreholes) are
i

not as extensive as those given in some parts of 10 CFR 60.133 for the underground facility, '

with the exception of openings created during site characterization [.0 CFR 60.15(c)]. Om
could argr.e that applying similar requirements to the design of shafts (ramps) is equally
important in r. 'ing the postclosure performance objectives. Such additional requirements
would complement the overall performance objectives required in 10 CFR 60.112 for shafts,
boreholes, and their seals.

,

Excavation of the opening can have a permanent effect on the
postclosure scaling capacity of the host rock. Bypass ' low around seals frequently is the weakest
link in the overall sealing performance of underground seals, since the majority of the rock
deformation around an opening will take place soon after excavation and reinforcement for hard -
rock, such as tuff. Excessive damage due to uncontrolled or insuffic:ently controlled excavation
practices could significantly contribute to the development of such bypass flow channels. On
conventional underground construction projects, excavation (blasting) design and practice
typically are largely left up to the contractor. Criteria.need to be applied to control and
minimize damage of the host rock. Current regulations 10 CFR 60,133(e)(2) and 60.133(f)
require that the design and construction (excavation) of the underground facility reduce the
potential for deleterious rock movement and limit the potentihl that preferential pathways be
crmted for groundwa'.er flow. These criteria would be construed as indirectly taking into
account the need for adequate postclosure scaling performance; however,10 CFR 60.133(e)(2)
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and 60.133(f) c'o not apply to the excavation of shafts or drilling of boreholes. The design
ciiter;a in 10 CFR 60.134, which are provided to ensure that seals do not compromise the
geologic repository's ability to meet the performance objectives, are taken to include the design
and construction of the shafts and boreholes themselves. The design and construction
(excavation) of shafts (ramps) and boreholes in which seals are to be emplaced to ensure
postclosure performance are regulated in 10 CFR 60.112.10 CFR 60.112 requires that shafts,
boreholes, and their seals be designed to assure that releases of radioactive materials to the
accessible environment following permanent closure conform to applicable environmental
standards. This requirement could be taken as being adequate in ensuring that shafts and
bodoles limit aiterations to the geologic media that might adversely affect performance.
Similar criteria are given in 10 CFR 61.23(b),61.23(c), and 61.23(e) for land disposal sites.

(2) Operations that Impact Postclosure Performance

Operations, in a broad sense, may affect postclosure sealing - .

effectiveness of the host rock at the locations of permanent seals. Such permanent effects are
most likely to result from gradualloosening, relaxation, and deterioration of the rock and of any
support / reinforcement. Ventilation and thermal effech as well as such operations as maintenance
of the underground facility are likely factors to affect long-term host-rock behavior. Itis
assumed in this analysis that " design" accounts for constructier' and operations so that 10 CFR
Part 60 would appear sufficient in regulating these potential and adverse operational impacts.
10 CFR 60,133(i) adequately requires that the predicted therraal and thermomechanical response
of the host rock be accounted for in the design of the unduground facility so thst the
performance objectives can be met.

The performance confirmation program in 10 CFR 60.142 requires'

in situ monitoring and field testing to determine the effectiveness of borehole and shaft seals,
backfill, etc. before full-scale backfilling and sealing begins. 10 CFR 60.141(c) and 60.141(d)
adequately require in situ monitoring of the rock mass and comparisons of such measurements
and observations with original design assumptions, as a result of development and operations.

(3) Permanent Closure Activities that impact Postclosure
* Performance

Permanent closure is addressed mainly in 10 CFR 60.134 in regards
to design requirements for seals [10 CFR 60.134(a)] and for the selection of materials and
placement methods for seals [10 CFR 60.134(b)]. The regulations in 10 CFR Part 60 do not
P.ddress many of the detailed aspects of permanent closure such as removal of hazardous or
potentially corrosive materials or the opening of potentially conductive electrical paths from the
subsurface, which could have possible adverse effects on postclosure seal performance. 10 CFR
Part 60 appears to sufficiently and adequately regulate these functions at a higher level by
requiring that the " design," which is assumed to. account for construction, operations, and
permanent closure, not adversely affect postclosure performance of shafts, boreholes, and their
seals.
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6.6.4 Safety Functions and Regulatory Citations

6.6.4.1 Associated Sqfety Functions

The following safe:y functiorn were identified from the ' Repository
Functional Analysis" (Ref.1).

(1) Design and Construct!on that Impact Postclosure Performance

* Maintain emplacement opening / location mechanical stability
during repository operations - 6.22

* Ensure the ability of repository facilities Pad equipment important
to safety ci isolation to perform their intended functions under
naturally induced conditions and events (e.g., weather, seismic
activity) - 6.35

* Ensure the ability of repository facilities and equipment important
to safety or isolation to perform their intended functions under
conditions and events induced by human activities - 6.36-.

* Limit alterations of the geologic media that adversely affect
performance - 6.39

* Limit alterations of existing discontinuities that adversely affect
performance (preferential pathways to or between aquifers) -

'

6|s9.1
* Limit creation of new discontinuities that adversely t.ffect

performance (preferential pathways to or between aquifers) -
6.39.2

* Limit proximity of openings to preferential pathways - 6.39.3
* Limit adverse effects on geochemistry - 6.39.4

(2) Operations that Impact Postclosure Performance

* Install, calibrate and test (sub) surface postclosure monitoring
equipment (as applicable) - 6.11.1.4, 6.11.2.1, and 6.11.3.2

* Examine performance capability of seals / backfills and monitoring
equipment previously emplaced - 6.11.1.5

* Repair / replace previously emplaced seals rJ.d/or backfill and j
monitoring equipment (as required) - 6.11.1.6 !

* Maintain chemical and physical properties of emplacement j
opening backfill during repository operations (if used) - 6.21

* Maintain chemical and physical properties of waste emplacement
packing / backfill / seal (s) during closure - 6.25

* M aintain chemical and physical properties of closure
backfill / seals during closure - 6.26
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(3) Permanent Clnsure Activities that Impact Postclosure
Performance

,

* Plan reposi'ory closure and decommissior.ing 6.1.6.

* Remove har.rdous and poter.tially corrosise materials from the
underground facility - 6.11.1.3

* Emplace emplacement opening / location packing, backfill and/or
cover (or plug as required) - 6.11.1.7

* Verify readiness for final closure 6.11.1.8 |i

* Seal unused piping or conduits to underground facility (i.
required) - 6.11.2.2

* Backfill and clcse shafts, ramps, and other access openings, and
emplace seals - 6.11.2.3

* Prc,cedures for waste emplacement -- 6.41.5.5.1 ,

* Repository backfill material processing facility (if required) -
6.41.9.1.1

* Backfil; bulk materials and material processing equipment (if
required) - 6.41.9.2.1

* Backfill emp?acement equipment (if required) - 6.41.9.2.24

* Seal emplacement equipment - 6.41.9.2.4
* Trained and ce'tified personnel for bactfill emplacement -

6.41.9.4.2
* Procedure (s) for backfill material processing (if required) -

6.41.9.5.1
,

6.6.4.2 Relevant Regulatory Citations

10 CFR 60,15(cy to.112, 60.133, 60,134, 60.140, 60,141(c),*

60.141(d), and 60.142 |

* 10 CFR 61.23(b),61.23(c),61.23(e), and 61'.51
* 10 CFR 72.102(a)

6.6.4.3 Comments On and Compa:ison and Contmst of Sqfety Functions and
Regulatory Citations

(1) Design and Co tstruction that Impact Postclosure Performance

10 CFR Part 60 explicitly requires that neither site-characterization
activities nor performance-confirmation monitoring should adversely affect long term
performance of the geologic repository (10 CFR 60.15(c)(1) and 60,140(d)(1)). These criteria
relate directly to the safety function that requires limiting alterations of the geologic media that
adversely affect performance. No such direct and explicit requirements are included for
construction (excavation, drilling, boring) of shafts (ramp 0 and boreholes for the geologic
repository. With regard to design and excavation of the underground facility,10 CFR
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60,133(a)(1),60.133(c)(2),60.133(f),60.133 ..), and 60.133(i) can be construed to adequately
limit alterations to the geologic media that adversely affect peiformance. Ilowever, based on
the definition of " underground facility," these criteri.' do not specifically regulate shafts (ramps)
and boreholes. However, shaft (ramps) and boreholes t.e part of the GROA and as such are
subject 'o the more general criteria for the GROA.

The design criteria fe cals are very explicit [10 CFR 60.134(a)] and
placement methods (of seals) are also explicitly regulated [10 CFR 60,134(b)]. These criteria
are along the same lines as those in 10 CFR 61.51 for the design of covers for land disposal
sites.

The design and construction (excevation) of shafts (ramps) and
boreholes in which seals are to be emplaced to ensure postclosure performance are regulated in
10 CFR 60,112. 10 CFR 60.112 requires that shafts, boreholes, and their seals be designed to
assure that releases of radioactive materials to the accessible environment following permanent
closure conform to applicable cavironmental standards. This reqmrement could be taken as
being adequate in ensuring that shafts and botcholes limit alteration: to the geologic media that
might adversely affect performanc:. Similar criteria are given in 10 CFR 61.23(b),61.23(c),
and 61.23(e) for land disposal sites.

i
(2) Operations that Impact Postclost.re Performance

10 CFR Part 60 contains no explicit operating criteria to regulate
; possible adverse effects (e.g., testing, monitoring, maintenance, repair, and utility installations)

on permanent postclosure repository performance, more specifically on the host rock at eventual
seal locations. Similarly,10 CFR Part 72 contains no operating criteria, only design cr5ria.
However,10 CFR 72.102(a) has implemented the clause " design criteria establish the design,
fabrication, construct %u, testing, maintenance and performance requirements for structures,,

I
systems, and components important to safety," which would mean that operations are accounted
or in the design criteria.

The safety functions dealing with monitoring the effectiveness of seals
and backfill to ensure that they meet the postclosure performar,ce objectives appear to be
adequately regulated by 10 CFR 60,140 and 60.142. This is discussed further in the section 6.7
ROC Topic.

(3) Permanent Closure Activities that Impact Postclosure
Performance

*

10 CFR Part 60 appears to adequately address permanent closure
activities (scaling and backfilling) of the geologic repository. This is discussed further in the
se: tion 6.7 ROC Topic.
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6.7 DESIGN OF TIIE GROA TO NOT ADVERSEIN AFFECT CONTAINMENT AND ;

ISOLATION j'

!

This ROC Topic has the following subtopics: |

f(1) Design and Construction that Impact Containment and Isolation
!(2) Operations that Impact Containment and Isolation
t(3) Permanent Closure Activitics that impact Containment and Isolation
i

6.7.1 Conclusions Regarding the Sofficiency and Adequacy of the Regulations

(1) Design and Construction that Impact Containment and Isolation

10 CFR Part 60 adequately and sulficiently regulates penetrations (i.e., shafts,
ramps, and boreholes) into the geologie setting with regard to limiting alterations of the geologic
setting that might adversely affect postclosure performance. 10 CFR Part 60 has adequate and
sufficient criteria to address the impacts of the underground facility [10 CFR 60.133(a)(1) and
60.133(h)], and site characterization activities (10 CFR 60.15(c)(1)] on postclosure isolation.
Design criteria in the overall performance objectives in 10 CFR 60.112 are sufficient and
adequate to ensure that construction activites related to shafts and boreholes within the GROA
do not compromise the isolation capability of the geologic repository. Operational criteria may
be needed to enhance 10 CFR Part 60 to ensure that the design of the surface facilities in the
geologic repository operations area do not adversely affect containment and isolation.

(2) Operations that Impact Containment and Isolation

10 CFR Part 60 is sufficient and adequate with regard to ensuring that
operational activities do not significandy degrade isolation capabilities within the geologic
setting. Operations are hssumed to be integral with design and, therefore, the design criteria are i'

!

applicable to operations. In addition, the performance confirmation criteria are sufficient and
adequate in requiring performance confirmation monitoring of the thermal, thermomechanical,
hydrologic, and possible geochemical responses of the underground facility as a result of
operations to ensure that postclosure yrformance within the geologic setting can be achieved.

(3) Permanent Closure nctivities that Impact Containment s.nd Isolation

1C CFR Part 60 is adequate and sufficient because permanent closure activities
rze considered to be a part of repository operations, and design criteria that require limiting
adverse effects on the isolation within the geologic setting are applicable. In this context, the
existing operational criteria are sufficient to cover permanent closure activities.

.
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6.7.2 Concepts, Operational Criteria, and Rationale

This subsection presents the concepts, operational criteria, and rationale that were ;

developed to substantiate the conclusions presented above. j
r
'

(1) Design and Construction that Impact Containment and Isolation

Concept. Criteria are needed to ensure that the design of the GROA and
shafts, boreholes, end their seals do not adversely affect containment and isolation. ;.

!

fOperational Criteria. Operational criteria required to address several specific
aspects of the design of the GROA and shafts, boreholes, and their seals so that they do not ;

adversely affect containment and isolation are presented to 10 CFR 60.112,60.133(a),60.133(h) |
and 60.140(d)(1). Also, a proposed potential repository operational criterion which may enhance ;

10 CFR 60.132, may be:

60,132(f) Postclosure impacts. The surface fhsilities shall be designed so that they | |

do not adversely affect th: ability of the naturm and engineered barriers to meet the | !
performance objectives. I {

t

The criteria required to address shafts, boreholes, and their seals are presented !

in 10 CFR 60.112 and 60.134. A minor grammatical correction (adding a comma after {
boreholes) is recommended for 10 CFR 60,112 as follows. ;

i

The geologic setting shall be selected and the engineered barrier system and the !
shafts, boreholes and their seals shall be designed . . . I ;

i
e,

j Rationale for the Operational Criteria. The criteria in 10 CFR 60.112,
60.133(a)(1),60.133(h) and 60.140(d)(1) fully address several specific aspects of the GROA,
with respect to contributing to or not adversely affecting containment and isolation. These

,

specific aspects are: |

* The engineered barrier system [60.112] ,

* Shafts, boreholes, and their seals [60.112] ;

* Underground- facility, and any engineered barriers that are part of the (
underground facility [60.133(a)(1)]

* Engineered barriers [60.133(h)] f.
* Performance conformation program [60.140(d)(1)] j

!

Even the site-characterization program in 10 CFR 60.15(c)(1) is to be
conducted in such a manner as to " limit adverse effects on the long term performance of the ,

geologic repository to the extent practicable." |
!

!
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Not included in the current operational criteria in 10 CFR Part 60 is a
requirement that the surface facilities of the GROA not adversely affect containment and
isolation. Some surface facilities and related activities may impact geohydrology and thus
isolation (e.g., changes in surface water impoundments). Some surface activities of the GROA
may impact geochemical retardation such as septic systems; unlined or leaking impoundment
ponds, or leakage from fuel tanks or chemical tanks near faults, shafts, or ooreholes. The
surface facilities where wastes and waste packages are stored could adversely affect containment
if corrosive conditions are allowed to exist in the storage area. Also, the surface storage
conditions for backfill or other EBS components may adversely affect their containment
capabilities.

The current regulations may be incomplete with regard to containment and
isolation impacts for both the surface and underground facilities because no criteria regulate
surface facilities such as access roads, flood-control structures, storage tanks and ponds, and
waste storage areas that could impact containment and isolation.

The comma to be added to 10 CFR 60.112 is suggested so that it is clear that
the phrase "their seals" applies to both shaf ts and boreholes (as in 10 CFR 60,134). The criteria
in 10 CFR 60.112 fully address the concept because design of shafts and boreholes created -

during construction of the GROA must be taken into account to meet the performance objectives.
Because design criteria for both shaft and borehole seals (10 CFR 60.134) aim to prevent

'

compromise of the geologic repository's ability tc meet the performance objectives, it is implicit
that design factors be considered in construction of shafts and boreholes. "

(2) Operations that Impact Containment and Isolation

Concept. Criteria are needed so that monitoring is conducted to ensure that
the thermal, thermomechanical, geochemical, and hydrologic responses of the underground
facility, shafts (ramps), and boreholes as a result of development and opcintions do not adversely
affect the postclosure isolation capabilities within the geologic setting.

Optrutional Criteria. The operational criteria needed to address this concept
are presented in 10 CFR 60.140(d)(1),60.141(c),60.141(d), and 60.142.

Rationaleforthe Opemtional Criteria. The criteria cited above fully address
the concept because of the requirement for in situ monitoring of the therm 4 thermomechanical,
and hydrologic responses of the geologic repository as a result of devdopment and operations
of the ge Ngic repository is addressed by these criteria. This requirement is for a minimum
number of tests to be conducted, and thus could also include geochemical monitoring. 10 CFR
60.142 adequately requires long-term monitoring of backftll and seals to ensure postclosure
performance.

'
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(3) Permanent Closure Activities that Impact Containment and Isolation

Concept. Criteria are needed so that the permanent closure activities are
regulated like '' operational activities. For example, the activities undertaken to achieve
permanent closua must not degrade the postelosure performance of a repository.

Opem!ional Criteria. The operational criteria needed to address this concept
are presented in 10 CFR 60.lll(a).

Rationale for the Operational Criteria. The criteria in 10 CFR 60.111(a)
fully address this concept because the operational criteria apply during times "through permanent
closure" or "until permanent closure has been completed." Since permanent-closure activities
are a part of operations, such activities would be regulated sufficiently.

1' 6." * Elements Considered for Regulation

6.7.3.1 Structures, Systems, Components, Equipment, Operations, Procedures,
Personnel Requirements, Envitentnental Consklerations, Etc.

(1) Design and Construction that Impact Containment and Isolation

Elements related to structures, systems, and components (facilities,

and equipment) of the GROA that may impact isolation within the geologic setting are:
3

* Site characterization excavations
- Shafts
- Ramps
- Drifts
- Surface uenches, padr, and roadcuts

* Site-characterization boreholes
* Access excavations

- Shafts
- Ramps
- Drifts

* Underground facility excavations
- Drifts
- Emplacement rooms
- Emplacement boreholes

* Construction considerations affec'.ing isolation
- Excavation / construction methods
- Blasting (control overbreak/ depth of blast damage)

- Mechanical mini- rlimit use of water)
* Reinforcement and support of underground openings

- Borehole casing and cement
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i

1

- Shaft liners (if any)
- Rock bolts

Steel setst -

Shotcrete-

1 Concrete 1-

- Shoteretc/ concrete steel / fiber reinforcement
Emplacement hole lincts-

* Utility lines and their supports / anchors
Electric lines-

Water lines-

* Grout and grouting boreholes
* Roadway beds / crushed rock / concrete and reinforcement
* Surface and underground flood-protection structures (e.g., dams,

seals, levees, sumps, drains, ditches, and rail lines)
* Backfill and packing
* Seals
* Waste packages
* Dewatering equipment
* Ventilation equipment
* Transportation equipment
* Monitoring instrumentation
* Borchole sealing equipment'

* Backfill preparation and emplacement equipment
* Room, drift, ramp, and shaft sealing equipment |

Elements related to the host rock mass / geologic setting that may be
impacted by design and construction of the GROA include:

,

* Rock formations
* Faults, folds
* Joints, fractures
* Bedding planes
* Formation contacts
* Dikes, sills, intrusions
* Caves, lava tubes, lithophysae
* Breccia pipes, dissolution cavities, brine pockets
* Minerals, rock types, fracture coatings and fillings, fault gouge
* Ore deposits, mineral deposits, hydrocarbons, or other naturally

occurring materials
* Groundwater, perched water, solutes
* Floodplains, rivers
* Surface water
* Air, ground gases, < vater vapor
* Soil
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* Stress field, thermal Geld, Guid Dow field
* Geochemical properties
* Hydrologic properties

- Aquifers
- Aquitards

(2)

Operations that Impact Containment and Isol tia on
geologic settmg are: I!!cments related to operations that may impact i

.
,

solation within the

* Site characterization borehole drilling, stabilizing (ifdewatering (if needed) needed),

* Excavation of site <haracterization excavationsShaft sinking, boring raising
-

- Ramp driving
- Drifting

* Repository construction

Shaft sinking boring, raising
-

Driving ramp,s
-

Driving access drifts
-

Driving emplacement rooms
-

- Drilling emplacement holes
- Drilling and blasting

Scaling

- Dust control / muck pile wetting
- Reinforcing and/or supporting shafts, ramps driftsemplacement boreholes , rooms,,

Ventilating, air conditioning, and controlli
-

water / foam spraying) ng dust (e.g.,- Dewatering

Construction of surface and underground fl
-

structures (e.g., levees, dikes, dams, and sumps)ood control
* Monitoring and inspecting underground structu
* Rock, water, gas sampling res
* in Jhu data acquisition

* Installation of monitoring equipment

* Inspecting surface flood-control structures * Maintaining and repairing underground structures
* Maintaining surface Dood-control structures
* Environmental conditions impacting isolation

Thermal load during operations period
-

Hydrelogical changes (impact on isolation) Increased stresses / deformations within host ro k
-

-

c
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Geochemical changes (impact on isolation)
f

Ventilation during operationsAlterations of in Jim hydrological conditions (degree o
-

saturation / moisture content)
-

- Alteration in geochemical conditions
Alteration in mechanical behavior

- Induced seismic activity / fault movement
-

Excavation
Nuclear testing
Injection of high-pressure fluids (grout)

t and-

Pennanent Closure Activities that Impact Containmen
(3)

Isolation i that

Elements related to permanent closure of the geologic repos tory
may impact isolation within the geologic setting are:

* Removing utilities
* Removing equipment

- Pumps

- Fans
- Monitoringinstrumentation hazardous or

* Removing materials ud supplies that may be
corrosive
- Fuels

Oils-

Grease-

Pipe-

d rding

* Removing structures and components that may have a egr .Hoses-

influence on the geologic setting
- Roadbeds
- Utility anchors

Ventilation control doors and stoppings
* Preparation of boreholes for permanent abandonment

- Pulling of casing
Dewatering of holes

- Inspection of holes
- Sealing of holes t

Surfre preparation for borehole site abandonmennent

* Preparation of underground facility excavations for perma
closure
- Scaling of loose rock

Emplacement of backfill
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* Stress field, thermal field, fluid now field
* Geochemical properties
* Ilydrologic properties

Aquifers-

Aquitards-

(2) Operations thnt Impact Containment and Isolation

Elements related to operations that may impact isolation within the
geologic setting are:

* Site characterization borehole drilling, stabilizing (if needed),
dewatering (if needed)

* Excavation of site-characterization excavations
Shaft sinking, boring raising-

Ramp driving-

Drifting-

* Repository construction
Shaft sinking, boring, raising-

Driving ramps-

- Driving access drifts
Driving emplacement rooms
Drilling emplacemeni holes-

i
l Drilling and blasting-

Scaling-

Dust control / muck pile wetting-

Reinforcing and/or supporting shafts, ramps, drifts, rooms,-

emplacement boreholes
Ventilating, air conditioning, and controlling dust (e.g.,-

water / foam spraying)
Dewatering-

Construction of surface and underground flood control-

structures (e.g., levees, dikes, dams, and sumps)
* Monitoring and inspecting undcrground structures
* Rock, water, gas sampling
* In situ data acquisition
* Installation of monitoring equipment
* Maintaining and repairing underground structures
* Inspecting surface flood-control structures
* Maintaining surface flood-control structures
* Environmental conditions imp 7 ting isolation

- Thermal load during operations period
- Increased stresses / deformations within host rock
- Hydrological changes (impact on isolation)
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Geochemical changes (impact on isolation)'
-

- Ventilation during operations
Alterations of in situ hydrologi conditions (degree of-

saturatiordmoisture content)
Alteration in geochemical conditions-

Alteration in me-hanical behavior-

Induced seismic activity / fault movement-

Excavstion-

Nuclear testing-

Injection of high-pressure fluids (grout)-

(3) Permanent Closure Activities that Impact Containment and
Isolation

Elements related to permanent closure of the geologic repository that
may impact isolation within the geologic setting are:

* Removing utilities
* Removing equipment

Pumps-

Fans-

- Monitoring instrumentation
* Removing materials and supplies that may be hazardous or

i corrosive
- Fuels
- Oils
- Grease
- Pipe
- Hoses

* Removing structures and components that may have a degrading
influence on the geologic setting
- Readbeds
- Utility anchors

: - Ventilation control doors and stoppings
| * Preparation of boreholes fer permanent abandonment

| - Pulling of casing
| - Dewatering of holes

- Inspection of holes
- Sealing of holes
- Surface preparation for borehole site abandonment

* Preparation of underground facility excavations for permanent
closure
- Sc Mng ofloose rock
- Emplacement of backfill
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- Inspection and testing of emplaced backfill
* Scaling

- Preparation of excavations for sealing
- Removal of internal structures
- Scaling of loose rock
- Emplacement of formwork for seal construction
- Seal emplacement

Seal inspection-

Grouting of scal / rock contact and of host rock-

* Preparation of surface for permanent abandonment
Installation of permanent flood control structures-

* Personnel and procedures for processing and emplacement of
seals / backfill

6.7.3.2 Comments on and Discussion of the Elements Considered for
Regulation

(1) L)esign and Construction that Impact Containment and Isolation-

Surface site-preparation activities are likely to be the first
construction activities that could affect the isolation performance of the geologic setting. The
most obvious causes of potential changes would be associated with changes in surface
topography, alterations of flood plains, diversion or impoundment of surface-water flows, and
changes in surface-water infiltration rates and volumes. 10 CFR Part 60 does not currently
appear to ensure that the design of surfacefacilities such as access roads, drilling pads, trenches,
flood-control structures, waste-storage facilities, and general surface site preparation for the
repository surface facilities take into account potential degradation of containment and isolation
assisted or provided by the geologic setting. 10 CFR 60.15(c)(1) assures that site-
characterization activities limit adverse effects on the long-term performance of the geologic
repository.

Drilling of site-characterirejon boreholes and excavation of site
characterization shafts, ramps, and drifts will be the first con;'ruction activities that will
penetrate the geologic setting. They could have a potentially significant effect on subsurface
water-and air-flow patterns, by creating new potential flowpaths of high hydraulic conductivity.
Changes in flow rates and directions presumably could in turn induce geochemical changes. The
potential detrimental effects of site characterization are regulated in 10 CFR 60.15(c),
17(a)(2)(iii), and (iv). These regulations appear consistent with the current level of detail in 10
CFR Part 60.

Repository access excavations such as shafts, ramps, and drifts are
more numerous and probably of larger cross sxtional- area than the site-characterization
excavations, and are more likely to degrade the isolation performance of the geologic setting
than the site-characterization openings. Yet, no equivalent, general regulatory criteria govern
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the number, location, design, and construction of the access excavations as those that regulate
site characterization in 10 CFR 60.15(c), and those that regulate accesses considered part of the
underground facihty (60.133(a)(1),60.133(c)(2),60.133(f),60,133(h),60.133(i)). The overall
system performance objectives in 10 CFR 60.112 could be considered adequate to regulate shJts
and boreholes even though no explicit design criteria are given for them in 10 CFR 60.130
through 60.133.

(2) Operations that Impact Cantainment and Isolation

Thermal loading during both the preclosure and postclosure periods
could induce additional fracturing of the host rock and create preferential groundwater pathways.
Thermal loading also could alter the geochemistry or hydrology of the host rock over a
signincant area and adversely affect isolation capabilities within the geologic setting.10 CFR
60.133(i) appears to adequately require that the underground facility be designed so that the
performance objectives will be met taking - into account the predicted thermal and
thermomechanical response of the host rock, surrounding strata, and groundwater system. The
surrounding strata could reasonably be taken to include geochemical characteristics.
Performance-confirmation monitoring of backDll and seals to assure that they meet postclosure
performance objectives is included in 10 CFR 60.142.

(3) Permanent Closure Activities that Impact Containment and
Isolation

Permanent closure is considered part of the operational period, as
based on the concepts in 10 CFR 60.102(d). It is also assumed that " design" accounts for
construction and operations. Thus, design criteria that specincally require limiting adverse
effects on the isolation within the geologic setting would imply design, construction, operaticn,
and permanent closure to limit these adverse effects. In this context, the regulations would be
s;.fScient to cover permanent closure activities. 10 CFR 60.21(c)(15)(vi) also requires plans for
permanent closure in the license application.

6.7.4 Safety Functions and Regulatory Citations

6.7.4.1 Associated Sqfety Functions

(1) Design and Construction that Impact Containment and Isolation

The following safety functions were identified from the " Repository
Functional Analysis" (Ref.1).

* Close shafts, ramps, boreholes, and other access openings -
6.11.2

* Seal unused piping or condula to underground facility (if
required) - 6.11.2.2
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* Maintain emplacement opening / location mechanical stability
during repository operations - 6.22

* Mainttin the stability of the underground access facilities and
emplacement openings / locations during waste removal operations
- 6.23

* Ensure the ability of repository facilities an:*. equipment important
to safety or isolation to perform the:r intended functions under );

naturally induced conditions and events (e.g., weather and,

~,.

seismic activity) - 6.35
* Ensure the ability of repository facilities and equipment important

to safety " isohtion to perform their intended functions under
conditir u. .1d events indt..c 1 by human activity - 6.36
Limit cter;tions of the geologic media that adverseb affect*

8
-

.

perfornu n.e - 6.39
".j h, * IJmit alterations of existing discontinuities that adversely affect (
$g ; performance (preferential pathways to or between aquifers) -

a ;.. 6.39.1

~ h'!
Lin.it creation of new discontinuities that adversely affect*

,j performance (preferential pathways to or between aquifers) -
" y' , 6.39.2

Limit proximity of openings to preferential pathways - 6.39.3 -'*

* Limit adverse effects on geochemistry - 6.39.4
* Limit proximity of waste emplacement openings / locations to i

or fracture zones - 6.40
* Ensure stability of waste emplacement opening /le a

(2) Opnations Tit? I.mpact Containment and Isolath .

The folbwing sst functions were identified from the . 'sitory
Functional Analysis" (Ref.1).

* Verify integrity of waste disposal package and, if used,,

| emplacement opening backfill during waste emplacement '

'

operations - 6.6.9
* Install, calibrate and test (sub) surface postclosure monitoring

equipment (as applicable) - 6.11.1./ 6.11.2.1, and 6.11.3.2
,

* Examine performance capability of seals / backfills and monitoring
equipment previously emplaced - 6.11.1.5

* Repair / replace previously emplaced seals and/or backfill and
monitoring equipment (a required) - 6.11.1.6

* Maintain chemical and physical properties of emplacer.ent
opening backfill during repository operations (if used) - 6.21
Maintain chemical and physical properties of waste emplacement*

packing / backfill / seal (s) during closure 5.25
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* hiaintain chemical and physical properties of closure
backfill / seals during closure - 6.26

i * hiine water control (if required) - 6.41.1.2.5
* hiine water handling in access openings (if required) -

;

6.41.1.2.5.2'

* hiine water disposal facilities and equipment (if required) -
; 6.41.1.2.5.3
i * Facilities for monitoring during repository operations - 6.41.6.1

| * Limit total quantity of emplaced waste - 7.2.1.1.1
* Control age of emplaced waste - 7.2.1.1.2:

(3) Permanent Closure Activities that Impact Containment and
i isolation
;

; The following safety functions were identified from the " Repository
i Fur.cdonal Analysis" (Ref.1).

* Remove underground facilities (plumbing, HVAC, etc.) and
| equipment (as approptiate) - 6.11.1.2

* Remove hazardous and potentially corrosive mataials from the
underground facility - 6.11.1.3

,

i * Eri. place emplacement opening / loc tion packing, backfill and/or
i cover (or plug as required) - 6.11.1."

,

* Verify readiness for final closure - 6.11.1.8

| * Emplace drift seal (s) (if required) - 6.11.1.10 |

| * Seal unused piping and conduita to underground facility (if
required) - 6.11.2.24

* Backfill and close shafts, ramps, and other access openings, andi

j emplace seals - 6.11.2.3
j * Emplace closure :,cals for boreSoles and other openings - 6.11.2.4
j * Return site to natural ecological :ystem following closure and

decommissioning 6.11.3.7

6.7.4.2 Relevant Regulatory Citations;

* 10 CFR 60.2, 60.15(c), M.17(a)(2)(iii), 60.17(a)(2)(iv),;

i 60.21(c)(1)(i)(F), 60.21(c)(1)(ii)(A) 60.21(c)(1)(ii)(C),
'

60.21(c)(1)(ii)(D), 60.21(c)(1)(ii)(F). 60.21(c)(2), 60.21(c)(5),
60.21(c)(6), 60.21(c)(15)(vi), 60.31(a)(1), 60.43(b)(3). 60.102(d),;

.
60.111(a), 60.112, 60.130, 60,131, Ff,.132, 60.133, 60.134,

! 60.140(d)(1),60.141, and 60.142
* 10 CFR 72.102(a).

!
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i 6.7.4.3 Comments on and Comparison and Contmst of Sqfety Functions and
Regulatory Citations

! (1) Design and Construction that Impact s Coutzinment and Isolation

! The definition of disturbed zone (10 CFR 60.2) inchides the effects
| of the construction of the underground facility, but not of shafts (raa.ps) or boreholes. This may -

be a concern for performance related to groundwater travel time, which is beyond the scope of
j this ROC task. The requirements (1) that shafts and boreholes shall be scaled (10 CFR 60.134),

| (2) that their design does not adversely affect isolation (10 CFR 60,112) and (3) that the impact
of site-characteriration shafts and holes be limited [10 CFR 60.15(c)(1), 60,15(c)(2), and
60.15(c)(3)], place constraints on these penetrations into the geologic setting. The safety
functions address a broader set of constraints; that is constraints that apply to all repository

,

j structures, systems, and components, rather than to the subsurfae only.
I

! Safety functiom that limit alteration of or limit creation of
j discontinuities are addred specifically 1. 'quirements 10 CFR 60.133(e)(2) and 60,133(0
; and, in a more general sense, by 10 CFR W.133(a)(1) and 60.133(n) ic: the underground

| facility. 10 CFR Part 60 contains general requirements related to the safety furiedan to limit
i proximity of openings in 10 CFR 60.133(a)(1) and 60.133(b). Also,10 CFR 60.15(c)(1),
j 60,15(c)(3), and 60,15(c)(4) address constraints with respect to site characterization and 10 CFk

| 60.140(d)(1) addresses performance confirmation constraints.

i10 CFR Part 60 - contains general regulatory requ rements
corresponding to the safety function to limit adverse affects on geochemistr becausea

geochemistry affects isolation. The content of the license application requires an analysis of the
geochemistry of the site [10 CFR 60.21(c)(1)(ii)(A)] and the anticipated response of the
geochemical system to the maximum design thermalloading [10 CFR 60.21(c)(1)(i)(F)].

The safety function to limit waste proximity to faults is generally
addressed in 10 CFR Part 69 This constraint would need to be formulated in terms of potential
!mpad on the isolation perrormance of th geologic settMg. Presumably this could include -.

i
metal technical considerations, ranging from the rist or having flowpaths along faults or
fracture zon:s, to possible thermomechanical effects; and/or geochemical effects. All of these

( issues are rastclosure issues and are beyond the scope of this ROC task.

One safety function requires the provision of stable emplacement
location (s) for waste. Within the context of this ROC Topic, this function is intended to prevent

- degradation of that portion of the geologic setting surrounding the underground facility. This

j is addressed in 10 CFR 60.133(a)(1),60.133(e)(2),60.133(f),60,133(h), and 60.141.

The safety function related to underground postclosure performance
is covered in 10 CFR Part 60 in terms of general and particular performance objectives after
permanent closure. The analyses demonstrating compliance with this safety %nction are
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,

pmvided by regulatory requirements 10 CFR 60.21(c)(1)(ii)(C), 60.21(c)(1)(ii)(D),
60.21(c)(1)(ii)(F), and 60.21(c)(2).

(2) Operations that Impact Containment and Isolation

The emplaced waste could degrade the geologic setting as a result
of heating. Such degradation could result from thermal expansion and tensile failure within the
host rock, and also geochemical and hydrological changes due to thermal loading. This is

,-

addressed in the license application, in accordance with the requirements in 10 CFR
60.21(c)(1)(i)(F), and 60.21(c)(2),60.21(c)(5), and 60.21(c)(6). The construction authorization
[10 CFR 60.31(a)(1)] will evaluate "the kinds and quantities of radioactive waste to be . . .
disposed of in the GROA." An issued license will include " Restrictions as_to the amount of
waste permitted per unit volume of storage considering the physical characteristics of both the
waste and the host rock" [10 CFR 60.43(b)(3)]. These regulatory citations give the Commission
the authority (and obligation) to address thermal aspects of disposaa.

T': Commission may change the performance requirements of
particmar barriers after permanent closure taking inte account factors that inay include the age
and nature of the waste. Indirectly,10 CFR 60,133(i) addresses some of the technical
considerations that presumably underlie the safety functions. The most fundamental way in
which 10 CFR Part 60 inty, rates the safety functions is within me overall system performance
as well as within the requirements for performance of particular barriers after permanent closure.
In sum,10 CFR Part 60 does not place an absolute limit on the waste quantity. The Nuclear
Waste Policy Act (Ref,17) in Section ll4(d), however, does limit the inventory to less than
70,000 metric tons. The approach taken in 10 CFR Part 60 requires that the repository site and
design accommodate the emplaced waste, and/or that the characteristics of the emplaced waste
be compatible with the site and repository design, such that overall and particular performance
objective and criteria be satisfied. In this regnd,10 CFR Part 60 appears sufficient and
adequate in regulating operations the impc contamment and isolation.

Backfill is addressed by several of the associated safety functions.
10 CFR 60.142(a) and 60.142(c) require performance confirmation testing of backfill up to the
period of permanent closure to assure that design requirements can be met following permanent
closure. These performance confirmation criteria appear to directly regulate the safety functions
dealing with examining performance capability ud integrity of backfills and. seals, and to a
lesser extent safety functions which deal with ensuring that the chemical and physical propertic -
of backfills and seals will be maintained. Backfill, within the context of this ROC Topic, needs
to be considered from the point of view of its impact on the isolation performance of the
geologi: setting. From this point of view, the most obvious influence of backfillis to control
the deformations of the rock mass, and thus, the alteration of existing discontinuities and the
development of new discontinuities. Additionally, backfill may reduce the hydraulic conductivity
of the backfilled openings and potential preferential flowpaths for water and air and, hence, may
alter flow through the host rock and possibly flowpaths and rates in the geologic setting,

p
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10 CFR Part 60 contains no explicit operating criteria to regulate their
possible adverse effects on the geologic setting. Similarly,10 CFR Part 72 contains no .,

operating criteria, only design criteria. However,10 CFR 72.102(a) has implemented the clause
" design criteria establish the design, fabrication, construction, testing, maintenance and
performance requirements for structures, systems, and components important to safety," which
would mean that operations are accounted for in the design criteria.

F (3) Permanent Clusure Activities that Impact Containment and
Isc,lation

Repository functions described in the associated safety functions
typically are at a much more detailed level than the current level of detail for permanent
repository closure in 10 CFR Part 60. 10 CFR 60.134 requires final backfilling of the
underground facility and sealing of shafn and boreholes. 10 CFR 60.21(c)(15)(vi) currently
only requires plans for permanent closure and plans for the decontamination or dismantlement
of surface facilities in the license application. 10 CFR Part 60 does address these safety
functions in a broader context.

6.8 PRECLOSURE RADIATION A10NITORING

This ROC Topic has the following subtopics:

(1) Monitoring Direct Radiation Levels
(2) Monitoring Airbome Concer.trations of Radioactive Material (Restricted Area)
(3) Radioactive Effluent Monitoring
(4) Radiation Alarms
(5) Radiation Surveys>

6.8.1 Conclusions Regarding the Sulficiency and Adequacy of the Regulations -

(1) hionitoring Direct Radiation Levels

10 CFR Parts 60 and 20 provide adequate and sufficient criteria regarding
monitoring personnel radiation exposure and measuring direct radiation levels in all working
areas that may handle or store waste or the waste package.

(2) Monitoring Airborne Conantrations of Radioactive hinterials (Restricted

10 CFR Part 20, which is referenced by 10 CFR Part 60, provides criteria for
the measurement of airborne concentrations of radioactive material in restricted and unrestricted
areas.
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(3) Radioactive Effluent Monitoring

10 CFR Part 60 addresses effluent control and monitoring effluents from the
undergroLnd facility.10 CFR 20.1501 specifies under which conditions and events, including
radiation accidents, monitoring of radionuclides should be pc. formed.

(4) Radiation Alarms

10 CFR Part 60 addresses criteria for radiation alarms adequately and
sufficiently, in 10 CFR 60.131(a)(6). A minor change to enhance the grammar of 10 CFR
60.131(a)(6) may be needed.

(5) Radiation Surveys

10 CFR Part 60 adequately and sufficiently addresses radiation surveys because
it references 10 CFR Part 20, which has criteria for radiation surveys.

6.8.2 Potential Repository Operational Criteria

This subsection presents the concepts, operational criteria and rationale that were
developed to substantiate the conclusions presented above.

(1) Monitoring Direct Radiation Levels

Concept. Criteria are required for measurement of personnel radiation
exposures and monitoring of radiation levels in work areas.

Opemtional Criteria. Operational criteria to address this concept are cor.tained i
'

in 10 CFR 20.1501 and 20.1502, and in 10 CFR 60,131(a)(4) and 60,131(a)(6).

Rationalefor the Opemtional Criteria. 10 CFR 20.1501 and 20.1502 address
this concept because they cover monitoring in general terms. 10 CFR Part 60 also provides
criteria on contamination monitoring and general alarms in 10 CFR 60,131(a)(4) and
60.131(a)(6), and by reference has criteria for monitoring radiation levels in work areas
(restricted areas). 10 CFR Part 20 is referenced in 10 CFR 60.111(a).

(2) Monitoring Airborne Concentrations of Radioactive Material (Restricted
Area)

Concept. Criteria for measuring airborne concentrations of radioactive
materials in the restricted area are necessary.

Opemtional Criteria. Operational criteria to address this concept are contained
in 10 CFR 20.1501.
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Rationalefor the Opemtioaal Criteria. 10 CFR 20.1501 fully addresses this
concept because it requires monitoring and survey of restricted areas to comply with worker dose
limits. 10 CFR Part 20 is referenced in 10 CFR 60.111(a).

(3) Radioactive Efnuent Monitoring

Concept. Criteria regarding monitoring of radioactive material in effluents
under various conditions and events, including radiation accidents, are required for both the
surface and underground facilities.

) .<

'Opemtional Criteria. The operational critera regarding effluent monitoring
for all conditions and events, including radiation accidents and any type of effluents, related to
10 CFR 60.131(a) and 60.132(c)(2), are contained in 10 CFR 20.1501.

Rationalefor the Opemtional Criteria, 10 CFR 20.1501 is generally written
to require that monitoring continue through the full range of conditions and events that may
occur, including radiation accidents. 10 CFR Part 20 is refer nced in 10 CFR 60.111(a).

(4) Radiation Alarms

Concept. Criteria regarding radiation alarms should apply to (1) increases in
levels of direct radiation in restricted and unrestricted areas, (2) increases in concentrations of
radioactive material in air in restricted and unrestricted areas, and (3) increases in radioactivity
in effluents.

Potential Repository Opemtional Criteria. Operational criteria needed to
address this concept are presented in 10 CFR 60.131(a)(6). A minor typographical change may
enhance the current regulatory criteria as indicated below:

:A.131(a)(6) Radiological Protection.
A radiation alarm system to warn of significant increases in radir. tion levels; and I

concentrations of radioactive material in air; and of increased radioactivity released 1

in effluents. The alarm system shall be designed with provisions for calibration and i-

for testing its operability (or delete the word " increased"). I

Rationale for the Opemtional Criteria: 10 CFR 60.131(a)(6) addresses the
concept because it considers all three aspects necessary for safety. A minor change may enhance

7

10 CFR 60.131(a)(6) so it states that alarms are for increases in radiation levels and
concentrations in air. This may be a grammatical enhancement, since " increases" and
" increased" are both used in the current regulatory criter%. 10 CFR Part 20 is referenced in
10 CFR 60.111(a).

315

.
.

. _ - _ - _ _ _ -
!



_ _ _

(5) Radiation Survey

Concept. Criteria are required n.garding radiatic vsurvey activities necessary
to perform radiation-hazard evaluations.

Opemtional Criteria. The potential repository operational criteria to ad(ness
this concept are presented in 10 CFR 20.1501.

Rationalefor the Operu'ional Criteria. The criteria of 10 CFR Part 20 are
referenced in 10 CFR 60.111(a) and 20.1501 require radiation surveys for radiation protection.
10 CFR Part 20 is referenced in 10 CFR 60.111(a).

; 6.8.3 Elements Considered for Regulation

6.8.3.1 Structures, Systems, Components, Equipment, Opetutions, Procedures,
Personnel Requirements, Environmental Considerations, Etc.

; (1) Monitoring Direct Radiation Levels

Moaitoring equipment for hazard control is required because
instruments such as these are the only way to evaluate the presence of radioactive material.
Personnel and environmental monitors measure accumulated doses over a period of time.
Elements include:

* Nuclear emulsion monitors (personnel)
* Thermoluminescent monitors (personnel and environmental

monitoring)
* Ion chamber dosimeters (personnel)
* Gate monitors
* Monitoring systems
* Alarm systems
* Chirpies

(2) Monitoring Airborne Concentrations of Radioactive Material
(Restricted Area)

Elements of monitoring airborne concentrations of radioactive
material in restricted areas are:

* Air samplers - for radionuclides in air
* Criticality monitoring, for spent fuel stored in water, can be used

for the earliest warning of gaseous fission product releases by
unplanned criticality

* Environmental monitors
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(3) Radioactive Effluent Monitoring

Elements of radioactive effluent monitoring are:

* Air samplers - for radionuclides in air
* Water samplers - for radionuclides in water
* Stack monitors
* Fence monitors (
* Sewage monitors
* Drain monitors

(4) Radiation Alarms

Elements of alarms systems to warn of increaeed radiation levels or
levels of radionuclides in the air are:

.

* Airborne monitoring and alarm systems for the restricted and4

unrestricted areas
* Dose-rate monitors and alarms
* Effluent monitors and alarms
* Stack monitors and alarms

(5) Radiation Survey

Radiation survey equipment is used to monitor and measure radiation
dose rates, contamination levels, or air or water samples. Survey equipment may include:

* Gas ionization meters
* Geiger-mueller tubes
* Scintillation detectors
* Portable air samplers

6.8.3.2 Comments on and Discussion of the Elements Considered for
Regulation

(1) Monitoring Direct Radiation Levels

A review of the functions ar.d elements, and the pertinent regulatory
text reveals that criteria are required regarding measurement of direct radiation levels in the
restricted areas at the GROA. These criteria for the protection of worker health and safety are
contained in the new 10 CFR Part 20.

t
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(2) Monitoring Airborne Concentrations of Radioactive Material '

(Restricted Area)

10 CFR Part 60 references explicit criteria regarding the
measurement of airborne concentrations of radioactive material in restricted areas in 10 CFR
Part 20. These criteria establish a radiation control program to protect workers from inhalation

,

and/or ingestion of radioactive materials in the restricted area. Measurement of airborne
concentrations of radioactive material in restricted areas provides a basis for the calculation of
internal doses.

(3) Radioactin Efnuent Monitoring |

10 CFR 60,132 addresses efflucnt monitoring and control for surface
facilities, but contains only criteria for effluent control with respect to airborne con,:entrations
and airborne efDuents from the underground facility. There are criteria regarding effluent
monitoring in the new 10 CFR Part 20.

It may be unclear under what conditions 10 CFR Part 60 requires
effluent monitoring. Although 10 CFR 60.132(c)(2) requires monitoring of ''ar.y efnuent", this
could be interpreted to mean (1) normal and off-normal effluents and effluents resulting under
accident conditions, (2) tir effluents and water effluents, or (3) both. Although it is unstated,
it should be clear that efnuent monitoring is required under anticipated conditions and events and
radiation accidents. The resultant information is required in order to make decisions about what
protective actions must be taken.

(4) Radiation Alarms

Radiation ala ms are rquired to warn personnel of increases in (1)
direct radiation levels, (2) airborne concentrations of radioactive materials in the restricted area, j

and (3) radioactivity in effluents to the unrestricted area. 10 CFR Part 60 contains criteria that
'

address most of these requirements and the new 10 CFR Part 20 addresses any areas not explicit
in 10 CFR Part 60.

(5) Radiatien Survey

10 CFR Part 60 references criteria regarding radiation survey -
requirements. It is important that radiation surveys be conducted to best eva'uate any radiation
hazard. 10 CFR Part 20 outlines survey requirementa in 10 CFR 20.1501, 10 CFR Part 60 is
linked to the survey requirements of 10 CFR Part 20 by 10 CFR 60,111(a).
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6.8.4 Safety Functiom and Regulatory Citatior.s

6.8.4.1 As:ociated Sqfety Functions

The following safety ft.nctions were identified from the " Repository
Functional Analyses" (Ref.1).

(1) Monitoring Direct Radiation Levels

* Continuously monitor radiation levels during repository
operations - 6.8.1.1

* Continuously monitor personnel radiation exposure levels during
repository operations - 6.8.1.3

(2) Monitoring Alrborne Concentration of Radioactive Materials
(Restricted Area)

* Software for waste packaging operations (e.g., inventory, process
control, monitoring) - 5.35.5.3

* Install monitoring equipment for waste emplacement (as required)
-6.6.8

* Monitor environmental conditions to prov'<'e warning of
potentially hazardous conditions or events during repository
operations (e.g., air contamination, seismic event) - 6.8.1.2

* Software for relository waste receiving operations (e.g.,
inventory, process control, monitoring) - 6.41.2.3

* Software for waste lag storage (e.g., inventory, process control,
monitoring) during reposito3 operations - 6.41.3.3 -

* Software for waste transfer operations (e.g., inventory,
monitoring) - 6.41.4.3

* Software for waste emplacement operations (e.g., inventory,
process control, monitoring) - 6.41.5.3

* Repository monitoring generic system elements (radiological and
non-radiological) - 6.41.6

* Facilities for monitoring during repository operations - 6.41.6.1
* Equipment for monitoring and alarm during repository operations

- 6.41.6.2
* Softwere for monitoring during repository operations - 6.41.6.3
* Trained and certified personnel for monitoring during repository

operations - 6.41.6.4
* Procedure (s) for monitoring during repository operations -

6.41.6.5

319

_ _ _ _ _ _ _ _ _ _ _ _ _ _



_ _ _ - _ _ _ -

s

(3) Radioactive Effluent Monitoring

* Install monitoring equipment for waste emplacement (as required)
- 6.6.8

* Monitor environmental conditions to provide warning of
potentially hazardous conditions or events during repository
operations (e.g., air contamination, seismic event) - 6.8.1.2

* Software for repository waste receiving operations (e.g.,
inventory, process control, monitoring) - 6.41.2.3

* Software for waste lag storage (e.g., inventory, process control,
monitoring) during repository operations - 6.41.3.3

* Software for waste transfer operations (e.g., inventory,
monitoring) - 6.41.4.3

* Software for waste emplacemcit operations (e.g. inventory,
process control, monitoring) - 6.41.5.3

* Facilities for monitoring during repository cperations - 6.41.6.1
* Equipment for repesitory monitoring and alarm Juring repository

B onerations - 6.41.6.7
^" * Software for monitoring during repository operations - 6.41.6.3

* Trained and certified personnel for monitoring during repository
ope ations - 6.41.6.4

* ProcJure(s) for monitonng during repository operations -
6.41.6.5

(4) Radiation Alarms

* Uniaterruptable power source (s) (e.g., for repository
instrumentation, alarms, communications, and lighting important
to safety) - 5.35.1.3.4

* Continuously monitor radiation levels during repositoryy

operations - 6.8.1.1
* Monitor environm::ntal conditions to provide warning _ of

potentially hazardous conditions or events during repository
operations (e.g., air contaminatica, seismic event) - 6.8.1.2

(5) Radiation Surveys

* Survey transportation package external dose rate upon receipt -
6.2.1.2

* Survey waste disposal package external dose rate prior to removal
from underground facility during waste removal enerations -
6.9.9

'

1
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6.8.4.2 Relevant Regulatory Citations

* 10 CFR 20.1501 and 20.150~2
+ 10 CFR Part 50, Appendix A-VI, Criterion 63 and Criterion 64
* 10 CFR 60.21(c)(7), 60.21(c)(15)(v), 60.74(a)(3), 60.111(a),

(

60.131(a), 60.131(b)(5)(iii)and 60.132
10 CFR 61.12,61.41, and 61.81*

10 CFR 72.122(li)(4),72.122(j),72.124(c),72.126(b',, 72.126(c)(1),a

72.126(c)(2), and 72.126(d)

6.8.4.3 Comments on and Compan' son and Contmst of Sqfety Functions and
Regulatory Citations

(1) Monitoring Direct Radiation Levels*

The afety functions identiSt.d the need to monitor radiation levels
and personnel exposures. A review of the regulations for pertinent regulatory citations revealeo

'

the following:

* 10 CFR 20.1501 is generally writter. fcr surveys and monitoring
'

* 10 CFR 20.1501(c) requires the use of the personnel monitoring
equipment to measure exposure to radiation

* 10 CFR Part 50, Appendix A-VI, Criterion 63, requires
appropriate systems be provided in fuel storage and radioactive
waste systems and associated handling areas .o detect conditions
that may r:sult in loss of residual heat-removal capability and
excessive radiation levels

* 10 CFR 60.21(c)(7) requires a de:,cription of the program foro

control and monitodng of radioactive effluents and occupational
radiation exposures to maintain such effluents and exposures in
accordance with the requirements of Part 20 of this chapter'

* 10 CFP. 60.21(c)(15)(v) requires the applicant to submit plans for
conduct of normal activities, including maintenance, surveillance,
and periodic testing of structures, systems, and components of the
GROA

E 10 CFR 60.74(a)(3) requires DOE to perform, or permit thee

CommissDn to perform, such tests as the Commission deems
appropriate or necessary for the administration of the regulations
in this part (e.g., Radiation detection and monitoring instruments)s

10 CFR 60.131(b)(5)(iii) requires that provisions shall be made*

so that, if there is a loss of the primary electric power source or
circui:, n. liable and timely emergency power un be provided to
instruments, utility service systems, and operating systems,
including thrm systems, important to safety
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* 10 CFR 72.122(h)(4) requires that confinement systen a must
have the capability for continuous monitoring in a manner mch
that the licensee will be able to determine when corrective action
needs to be taken to maintain safe storage conditions
10 CFR 72.122(j) requires that a control room or control area, if*

appropriate for the ISFSI or MRS design, must be designed to
permit occupancy and actions to be taken to monitor the ISFSI or
hiRS safely u.ader normal conditions, and to provide safe control
of the ISFSI cr hiRS under off-normal or accident conditions
10 CFR 72.124(c) requires that a criticality monitoring system be*

maintained in each area where special nuclear material is handled,
used, or stored which will energize clearly audible alarm signals
if accidental criticality occurs
10 CFR 72.126(c)(2) requires that areas containing radioactive*

materials must be provided with systems for measuring the direct
radiation levels in and around these areas

10 CFR Part 60 does not have explicit criteria for monitoring
radiah levels lire 10 CFR Part 72, except for the requirements to have radiation alarms in 10
CFR o0.121(a)(6). 10 CFR 20.1501, " Surveys and hionitoring," and 10 CFR 20.1502,
" Individual Monitoring," are referenced by 10 CFR 60.111(a).

Monitoring is generally considered as a continuous process where
direct radiation levels and airborne concentradons cf radioactive materials in work areas and in .
effluents are measured over long periods of time. When deviations above normal levels or
concentrations -occur, more specific measurements are needed; that is, radiation surveys.
Radiation survey, as used in 10 CFR Farc 20, pertains to the evaluation of radiation hazards
incident to the use, release, disposal, or presence of radioactive materials. This evaluation
includes (1) physical survey of the location of materials and equipment, (2) measurement of
levels of radiation, (3) measurement of concentrations of radioactive materials present, and (4)
monitoring.

(2) MMtoring Airborne Concentrations of Radioactive Material
(Resricted Area)

The safety functions identified the need to:

* Facilities, equipment, personnel, and procedures for repository
monitoring

* Monitoring equipment for waste in storage
* Software for waste preparation for c'nplacement operations

(inventory, process control, monitoring)
* Monitoring equipment

.
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A review of the relevant regulations for pertinent criteria revealed
the following:

* 10 CFR 60.21(c)(15)(v) requires the applicant to submit plans for
conduct of normal activities, including maintenance, surveillance,
and periodic testir.g of structures, systems, and components of the
GROA

* 10 CFR 60.131(a)(4) requires means to monitor the dispersal of
radioactive contamination

* 10 CFR 60.74(a)(3) requires DOE to perform, or permit the
Commission to perform, such tests as the Commission deems
appropriate or necessary for the administration of the regulations
in this part (e.g., radiation detection and monitoring instruments)

* 10 CFR 60.131(b)(5)(iii) requires that provisions shall be made
so that, if there is a loss of the primary electric power source or

4 circuit, reliable and timely emergency power can be provided to
instruments utility service systems; and operating systems,
including alar.n systems, important to safety
10 CFR 72.122(h)(4) requires that confinement systems musta

have the capability for continuous monitoring in a manner such
that the licensee will be able to determine when corrective action
needs to be taken to re.intain safe storage conditions
10 CFR 72.122(i) requires that a control room or control area, if*

appropriate for the ISFSI or MRS design, must be designed to
permit occupancy and actions to be taken to monitor the ISFSI or
MRS safely under normal conditions, and to provide safe control
of the ISFSI or MRS under off-normal or accident conditions

10 CFR 60.131(a)(4) addresses the Safety Functions in subsection
6.8.4.l(2), but 10 CFR Part 60 is not as specific as the safety functions or 10 CFR Part 72.

(3) Radioactive Effluent Monitoring

The safety functions identified the need to continuously monitor
radioactivity in effluents. A review of the relevant regulations revealed the following:

,

* 10 CFR 20.1501 requires such monitoring --
,

* 10 CFR Part 50, Appendix A-VI, Criterion 64, requires that
means be provided for monitoring the reacto; containment
atmosphere; spaces containing components for recirculation of
loss-of-coolant accident fluids; effluent discharge paths; and plant
environs for radioactivity that may be released from normal
operations, including anticipated operational occurrences, and
from postulated accidents
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10 CFR 60.21(c)(7) requires a description of the program for*

control and monitoring of radioactive effluents and occupational
radiation exposures to maintain such effluents and exposures in
accordance with the requirements of Part 20 of this chzfer

.

'

10 CFR 60.21(c)(15)(v) requires the applicant to submit plans for*

conduct of normal activities, including maintenance, surveillance,
and periodic testing of structures, systems, and components of the -
GROA
10 CFR 60.131(a)(4) requires means to monitor and control the*

dispersal of radioactive contamination
10 CFR 60,131(b)(5)(iii) requires that provisions shall be made*

so that, if there is a loss of the primary electric power source or
circuit, reliable and timely emergency power can be provided to
instruments, utility service systems, and operating systems,
including alarm systems, imputant to safety
10 CFR 60.132(c)(1) requires that surface facilities be designed*

to control the release of radioactive materials in effluents during
normal operations to meet the objectives of 10 CFR 60.111(a)
10 CFR 60,132(c)(2) requires that monitoring systems be*

designed to measure the amount and concentration of
radionuclides in any effluent with sufficient precision to
determine whether releases conform to the design requirement for
efee *ontrol; the monitoring systems shall be designed to
.L we alarms that can be periodically tested
IJ CFR 61.12 requires technical information to include a*

description of the radiation safety program for the control and
,

monitoring of radioactive effluents to ensure compliance with the
performance objective in 10 CFR 61.41; 10 CFR 61.12 also
requires a description of occupational radiation exposure to ensure !

'

compliance with the requirements of 10 CFR Part 20 to control
contamination of personnel, vehicles, equipment, b Mdings, and
the disposal site; both rootine operations and accidents must be
addressed; the program description must include procedures,
instrumentation, facilities, and equipment

,

'

10 CFR 72.122(j) requires that a control room or control area, if*

appropriate for the ISFSI or MRS design, must be designed to
permit occupancy and actions to be taken to monitor the ISFSI cr
MRS safely under normal conditions and to provide safe control

i of the ISFSI or MRS under off-normal or accident conditions
10 CFR 72.126(c)(*) requires that as appropriate for the handling*

and storage system, effluent systems must be provided; means for
measuring the amount of radionuclides in effluer:ts during normal
operations and under accident conditions must be provided for
these systerr a means of measuring the flow of the diluting
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medium, either air or water, must also be provided
10 CFR 72.126(d) addresses effluent control*

10 CFR Part 60 is general versus being specific in its coverage of
the safety functions in subsection 6.8.4.l(3). It may appear unclear whether the criteria in 10
CFR 60,132(c)(2) require monitoring of effluents during radiation accidents (emergencies)
because the word "any" could mean (1) any type of effluent (e.g., gaseous particulate), (2) at-

any 'ime (e.g., during a radiation accidem), or (3) both. A conservative approach would assume
both.

(4) Radiation Alarms

The safety functions identified the need to provide alarms at the
GROA. A review of the regulations for pertinent criteria revealed the following:

* 10 CFR 60.131(a)(6) requires the GROA be designed to include
a radiation alarm system to warn of sigrificant increases ir.
radiation levels, concentrations of 1; 'ioactive material in air, and 4 '

increased radioactivity released in efduents
10 CFR 60,131(b)(5)(iii) reqares that provisions be made so that,a

if there is a loss of the primary electnc power source or circuit,
reliable and timely e.nergency power can be provided to
instruments; utility service systems; and operating systems,
including alarm systems, i nportant to safety
10 CFR 61.81 requires the licensee to perform, or permit the*

Commission to perform any tests as the Commission deems
appropriate or necessary for the administration of the regut '.e is

in this part, including testr of rLJiation detection and monitoring
instruments
10 CFR 72.124(c) requires that a criticality monitoring system be*

maintained in each area where special nuclear material is handled,
used, or stored which will energize clearly audible alarm signals
if accidental criticality occurs, except for dry storage areas as
might be anticipated at a repository
10 CFR 72.126(b) requires that radiological alarm systems be*

provided in accessible work areas as appropriate to warn
operating personnel of radiation and airborne radioactive material
concentntior.s above a given setpoint and of concentrations of
radioactive material in ef tiuents above control limits

C

10 CFR Part 60 provides complete coverage of the safety functions
in subsection 6.8.4.1(4). 10 CFR 60.131(a)(6) requires radiation alarms that warn of (1)
increases in radiation levels; (2) increases in concentrations of radioactive materials in C ,
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assumed to be in the restricted and unrestricted areas; and (3) increases in radioactivity in
effluents.10 CFR Part 60 is similar to 10 CFR Part 72.

(5) Radiation Surveys

The RFA (Ref.1) identified the need to survey transportation
package externals and waste disposal package dose rates. A revicw cf the regulations for
pertinent criteria revealed the following:

* 10 CFR 20.1501 on radiation surveys and monitoring requires
evaluation of radiation hazards incidental to the use, release,
disposal, or presence of radioactive materials including physiul
survey of the location of materials and equipment, measurement
of levels of mdiation, or measurement of concentrations of
radioactive mates 1 present

10 CFR Part 60 references 10 CFR Part 20; thus it addresses the
evaluation of radiation hazards by radiation surveys and monitoring.

6.9 ACCESS AND EMPLACFMENT STABILITY

This ROC Topic has the following subtopics:

(1) Design and Construction To Ensure Stability
(2) Stability for Safe Operations such as Emplacement, Retrieval, and Closure

6.9.1 Conclusions Rgarding the Sufficiency and Adequacy of the Regula+1ons

(1) Design and Construction To Ensure Stability

'he design of openings in the underground facility, which would include
the excavation, backfill, and reinforcement, is sufficiently and adequately regulated in 10 CFR
60.133(e). *r i33(f),60.133(i), and 60.142(c).

(2) Stability for Safe Operations such as Emplacement, . Retrieval, and
Closure

The criteria in 10 CFR 60,140 and 60.141 (Performance Confirmation
Program) are adequate and sufficient to ensure that monitoring is conducted to detect any -
significant changes in design parameters and assumptions and in subsequent corrective measures
as a result of operations within the repository,
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6.9.2 Concepts, Operational Criteria, and Rationale

I This subsection presents the concepts, operational criteria, and rationale that were
developed to substantiate the conclusions presented above.;

;
(1) Design and Construction to Ensure Stability

Concept. Criteria are needed to ensure that the design of openings, j

} reinforcement, and backfill as well as the excavation methods ensures stability. !

!

Potential Repasitory Opemtional Criteria. Operational criteria needed to
address this concept are presented in 10 CFR 60.133(e),60.133(f),60.133(i), and 60.142(c).
A small correction is recommended to 10 CFR 60.133(i) as follows:,

:

| 60.133(i) Thermal loads. The underground facility shall be designed so that the
; performance objectives will be met taking into account the predicted thermal and

thermomechanical response of the host rock, and surrounding strata, and I

j groundwater system.

Rationaleforthe Opetutional Criteria. The criteria in 10 CFR 60.133(e),-
60,133(f), and 60.133(i) fumy address the concept of openinE stability and opening reinforcement !

| because the design (which includes opening size, configuration, and support) of underground
; openings is required by the criteriT to cor.ter all possible undergrour.d conditions, especially

thermally induced loading conditions and construction inethods. According to the definition for-

" underground facility'' provided by 10 CFR 60.2, backfill materials are integral parts of the
underground facility, if used. Thus, the gpropriate use of backfill matet:?ls is required to meet
design criteria of 10 CFR 60,133(a), 60.133(c), and 60.133(i). 10 CFR Part 60 does contain
separate design criteria for backiill, which by definition is part of the onderground facility. The

! performance confirmation program also requires testing the effectiveness of backfill placement
and compaction procedures (10 CFR 60.142(c)). The change to IC CFR 60.133(i) is'

typographical in nature.

j It should be noted that this typographical error was introduced in the
; publication of the final rule in the Federal Register in 1983 (Ref. 40) when the words

"surroundir.g strata" were added to the proposed rule published in the rederal Register in 1981

(Ref. 41).
i
| (2) Stability for Safe Operations such as Emplacement, Retrieval, and

Closure.

I Concept. Criteria are needed to ensure that operations withm the repository
: do not impact stability.
,

|
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iOpemtional Criteria. Operational criteria needed to address this cchept
are presented in 10 CFR 60.140 and 60,141. |

Rationale for the Opemtional Criteria. The cited criteria for the
i

performance confirmation progam are sufficient and adequate for monitoring any changes in
design parameters or assumptions as a result of operations of the geologic repository because

. if significant differences are found to exist between the measurements and od;,inal design base
and assumptions,10 CFR 60.140(d)(4) and 60,141(9 would require appropriate corrective
action in the design.

6.9.3 Elements Considered for Regult ha

6.9.3.1 Stmeturcs, Systems, Components, Equipment, Opemtions,
Procedures, Personnel Requirements, En vironmental
Considemtions, Etc.

(1) Design and Construction Ensure Stability

Some of the elements relevant to design and construction that

may impact access and emplacement stability are as follows:

Structures, systems, and wmponents*

- Shafts, ramps, drifts, emplacement rooms, emplacement
holes, monitoring holes

Exavation methods| *

- Tunnel boring tramp)
- Controlled drill and blast (shaft or ramp)

; - Raise boring (shaft)
l Excavation design / extraction ratio*

- Rectangular openings (drifts, ramps)
- Circular openings (shafts, ramps, drifts)
- Arched openings (ramps, drifts)
Materials to stabilize access openings*

- Rock bolts / anchors, plates, wire mesh, steel
- Shotcrete/ concrete for shaft linhg .
- High-qu.uity backfill to provide stmetural stability
Materiah to stabilize emplacement openings*

- Noncorrosive materials (steel, concrete) to line the wall
of the borehole, protect the canister, and stabilize the
collar

- Cover / seals (for emphecment boreholes, shafts, and
emplacement drifts)

Procedures and plans*

- Ground control plan
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- Inspection / maintenance plan
* Personnel

- Construction crew
- Operation crew

Holst operator for shaft| -

Mine inspectors-

- Bolt installers / inspectors
- Liner installers / inspectors
- Equipment operators

| * Inspections
Roof bolt loads-

- Accustic monitoring of seismic activity
Opening convergence-

Fracture or fault inspection to detect movement-

- Monitoring eirplacement hole / emplacement liner to
assure that inscbility will not affect the waste canisters

* Construction considerations
* Blasting (shafts, ramps, drifts)

- Explosives (type, quantity)
- Detonation / initiation sequence
- Control overbreak

Control (limit) blast vibrations (peak particle velocities-

and accelerations)
Control depth of blast damage-

- Opening spacing
* Drilling (emplacement hole)

,

Hole size, direction, location, alignment-

- Optimum hole spacing to minimize stress overlap
- Optimum drilling method (overcoring, percussive

drilling)
- Use of water for drilling (impact on stability)

* Support methods
Control rock-mass deformation / relaxation (i.e., control-

extent of stress-relieved zone)
Control slip along discontinuities-

- Control separation across discontinuities
Control excavation deformation (displacements, rate of-

deformation, total deformation)

(2) Staoility for Safe Operations such as Emplacement,
Retrieval, and Closure

,

Some of the elements relevan; to stability for safe operations
such as emplacement, retrieval, and closure are as follows:
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* Procedures and plans
- Retrieval plan
- Wast: emplacement plan
- Repository closure plan (timing end sequence)1

|Monitoring plans-
.

1 * Environmental conditions
* Thermal load during operations period

2 - Stresses, deformations
- Hydrological changes (impact on stability);

- Geochemical changes (impact on stability)
j * Ventilation during operations

| - Alterations of in situ hydrological conditions (degree of
saturation)'

j - Alteration in geochemical conditions
j - Alteratica in mechanical behavior

- Maintenance of access (temperature control)

; * Induced seismic activity / fault movement
j - Excavation
: - Injection of high-pressure fluids (grout)

- Human-induced seismic events (underground nuclear
testing)-

1 - 1.arge water impoundments
Removal of underground structures and support*

6.9.3.2 Comments on and Discussion of the Elements Considered for
; Regulation

(1) Design hnd Construction To Ensure Stability
!
'

Access stability needs to be maintained for several purposes,
I such as to:
|

* Allow safe emplacement of the waste,
i * Allow inspection / monitoring of the emplaced waste,
i * Provide adequate ventilation during and after emplacement,

Allow timely retrieval of waste,*
|

Provide emergency egress,i *

Allow installation of backfill and sealing, and*'

* Ensure the emplaced waste is safe.

Ensuring the stability of openings so that operations and

|
retrieval can be carried out safely appears to be adequately covered in 10 CFR 60.133(e)(1),

; 60.133(e)(2), and 60.133(f) for the underground facility. 10 CFR 60.133(e)(2) specifically

| requires that the openings be designed to reduce the potential for deleteriots rock movement or
;

f
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i

fracturing of overlying or surrounding rock. It is reasonable to assume that " openings" include
; accesses and emplacement rooms as well as the waste emplacement holes.
|

$ 10 CFR 60.133(i) is sufficient in ensuring that the design of
j the underground facility be designed so that the performance objectives can be met taking into

at ount the predicted thermal and thermomechanical response of the host rock and surrounding,

| strata and the groundwater system. A potential uncertainty was raised by the NRC Staff in
; Uncertamty Reference Number 44, Appendix A, Page 5, (Ref. 8), regarding whether the
'

interpretation of " performance objectives" in 10 CFR 60.133(i) applied only to preclosure
performance objectives in 10 CFR 60.111, or to the postclosure performance objectives in 10.

i CFR 60.112 and 60.113 as 'vell. The NRC staff's final position was that 10 CFR 60.133
! applied to both preclosure and postclosure performance objectives and that only staff guidance
| was necessary to clarify this point.
i

j 10 CFR 60,141(c) and 60,141(e) are sufficient in requiring in
i sine measurements of the changes in rock stresses and displacements as a result of excavation

and of thermal and thermomechanical loadings to ensure that performance of natural and;

; engineered barriers, which include the underground openings, are within design limits
i throughout the op*ational period. A comparison of these measurements to the original design

bases and assum, dons to determine if there are any significant changes and need for4

modifications in the design or construction method is required in 10 CFR 60.141(d).,

'
.
P

; 10 CFR 60,111(b)(2) gives sufficient flexibility to allow
~

backfilling part or all of the GROA prior to the period of design for retrievability. This could
i be necessary in certain geologic settings (e.g., rock salt) to maintain opening stability after waste

emplacement and up through the period for retrievability, depending on the type and quality of
the emplaced backfill.4

Access openings also need to be designed and maintained to
; allow retrieval in a timely manner, as required in 10 CFR 60.111(b)(1), 60.46(a)(1), and

60.133(c). Based on these criteria, one could make an argument that it would be acceptable to
demonstrate that access can be re-established, rather than to explicitly require, for the purpose.

of retrieving, that the access be maintained. However,10 CFR 60.133(e)(2) specifically*

requires that the opening stability be maintained, at least through the period of operations, which
, includes possible retrieval. Maintaining stability of the emplacement and access rooms, drifts,
i

shafts, and rarnps would facilitate retrieval. Reinforcement and support would normally be
'

sufficient to maintain stability in accordance with 10 CFR 60.133(e)(2). However, in some
geologic settings backfilling of the openings upon waste emplacement may be necessary to
ensure long-term str.bility. The design features for such backfill would need to ensure that it!

provides adequate structural stability. 10 CFR Part 60 does contain design criteria for backfill,
which by definition is part of the underground facility. The performance confirmation program
adequately requires testing of the effectiveness of bacxfill placement and compaction procedures.
For land disposal of radioactive waste,10 CFR 61.12(b) requires a description of design features
including the structural stability of backfill. 10 CFR Part 60 contains no such requirement.,
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(2) Stability for Safe Operations such as Emplacement,
Retrieval, and Closurei

Operations within the repository could extend up to a period:

of 100 years, based on existing regulations in 10 CFR 60.111(b). Because of tl.is long time
period, many operational aspects o' the repository could have a potentially negaiive impact on
opening st8 Hity. For instance, ventilation over the long term could have an impact on the

|
stability of openings because of weathering and changes in saturation of the surrounding rock.'

; Induced seismicity as a result of _(1) drill and blast methods or (2) injection of grout or other
fluids under high pressure for reinforcement or to seal off zones of water inGow could cause
potential for movement along nearby faults or fracture zones, effecting long-terr; stability.

,

' Finally, thermal loading during the operational period could result in significant7

thermomechanical stresses effecting staoility in the rock surrounding the openings. However,
thermal loading is explicitly addressed in the design requirement 10 CFR 60.133(i).

,

;

!
10 CFR 60.131(b)(9) references 30 CFR, Chapter I which

regulates mining operations, machinery and equipment specifications, and non-radiological!

health and safety. Many of these regulations can apply to ground controlin underground mining'

operations, which could apply to an underground repository. Also, see the section 6.4 ROCj
Topic.4

6.9.4 Safety Functions and Regulatory Citations
,

4

6.9.4.1 Associated Sqfety Functions

The following safety functions were identified from the " Repositoryi

| Functional Analysis" (Ref.1).
1

(1) Design and Construction To Ensure Stability'

.

* Ensure the stability of general purpose (non-waste
handling) waste preparation surface facilities under local

j
foundation conditions - 5.22

:
* Ensure the ability of general purpose (non-waste handling)

| waste preparation facilities to perform their intended
j functans under naturally induced conditions and events
:

(e.g., weather, seismic activity) - 5.23
* Ensure the ability of general purpose (non-waste handling)

;

1 waste preparation facilities to perform their intended
functions under conditions and events induced by human4

activities - 5.24'

4
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* Ensure the stability of waste preparation facilities under
local foundation conditions - 5.31

* Ensure the ability of waste preparation facilities and
equipment important to safety to perform their intended
functions under naturally induced coMitions and events
(e.g., weather, seismic) - 5.32

* Ensure the ability of waste preparation facilities and
equipment important to safety to perform their intended
functions under conditions and events induced by human
activities 5.33

* Maintain the stability of the underground access facilities
and emplacement openings / locations during removal
operations - 6.23

* Ensure the stability of repository surface facilities
important to safety or isolation under local foundation
conditions - 6.34

* Ensure the ability of repository facilities and equipment
important to safety or isolation to perform their intended
functions under naturally induced conditions and events
(e.g., weather, seismic ac <ity) - 6.35
Ensure the ability of repository facilities and equipment*

important to safety er isolr3n to perform their intended
functions under conditions and events induced by human
activity - 6.36

* Limit alterations of the geologic media that adversely
affect performance - 6.39

* Limit alterations of existing discontinuities that adversely
affect performance (preferential pathways to or between
aquifers) - 6.39.1

* Limit creation of new discontinuities that adversely affect
performance (preferential pathways to or between aquifers)
- 6.39.2

* Limit proximity of openings to preferential pathways -
6.39.3

* Limit adverse effects on geochemistry - 6.39.4
* Limit proximity of waste emplacement openings / locations

to fault or fracture zones - 6.40,

* Facilities for waste emplacement operations - 6.'41.5.1
* Access to waste emplacement opening / location (e.g.,

shafts, ramps, drifts) - 6.41.5.1.1
Waste emplacement openings / locations - 6.41.5.1.2e

* W aste emplacement opening / location interface with
emplacement equipment - 6.41.5.1.3

/'
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.

* Fquipment to excavate, muck, and transfer backfill (if
,

|
required) - 6.41.7.2.1

|'

(2) Stability for Safe Operations such as Emplacement, ;

Retrieval, and Closure
,
,

I * Facilities for waste packaging - 5.35.5,1
) * Prepare emplacement drifts for reentry to underground !

facility for waste removal operations (e.g., cool, stabilize
; (if required)) - 6.9.3
5 * Provide access to waste disposal package opening / location

in underground facility during waste removal operations -
: 6.9.5
i - Remove physical impediments to waste disposal package
i removal from underground facility (e.g., debris, cover or
'

plug) - 6.9.6
_

* Close waste emplacement opening following waste removal
; (if required) - 6.9.17 ;

* Close waste access opening following waste removal !

| operations (if required) - 6.9.18
; * Ensure the stability of repository surface facilities |
| important to safety or isolation under local foundation

conditions - 6.34

| * Repository facilities for waste receiving operations -
i 6.41.2.1
; * Facilities for waste removal operations - 6.41.7.1
: * Interface between emplacement opening / location and waste

removal equipment - 6.41.7.1.2,

j * Equipment to locate and gain access to waste disposal
package (if required) - 6.41.7.2.2'

I

6.9.4.2 Relevant Regulatory Citations
!

10 CFR 60.2,60.15,60.21(c)(1)(ii)(E),60.21(c)(3),60.46(a)(1),*

60.111, 60.112, 60.113, 60.131(b), 60.133, 60.134, 60.140,
,

| 60.141, and 60,142(c)
10 CFR 61.12(b) and 61.44

'

*

10 CFR 72.102(c) and 72.102(d)*

10 CFR 100, Appendix A-V. (d)(1)(v)*

* 30 CFR Part 57

|
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6. 9.'4. 3 Comments on and Comparison and Contrun oj'Sqfety Functionc
and Regulatmy Citations

"

C

,

(1)^ Design and Cotstruction To Ensure Stability .

10 CFR Part 60 appears to adequately assure the protection
of structuret nysteus, and coraponents important to safety due to natural and human induced
conditions t10 CFR 60,131(b)] as indicated by the sifety functions in subsection 6.9.4.1(1). ne
regulations do not directly identify structun:s such as shaics, ramps, and emplacement openings ,

as being important to safetyt nowever,10 CFR 60.21(c)(ii)(E) does require an analysis of the
performance of the major design stractures, systems, and components to ider'tify those that are

' important te safety._

f 'lte section16.6 ud 6.7 ROC Topics discuss the oestclosure . &
impacts regarding the safet, functior,saat deals with limiting Ole alterations of the geologie
media that adversely affect perfornsance. This function if addressed in t0 CFR 60.1S(c)(1);
60,15(c)(2), 60,15(c)(3), 60.133(e)(!), 60.133(f), and.60140(d)(1). - However,10 CFR 60.15
deals only witin openinr,s created during site characerization, r.nd 10 CFR 60,133 deals oidy* with the underground facility.. Additional stlafts and ramps constructed for the GROA-are ~)
adequately regulated in 10 CFR 60,112 tegarding the overall performance objectives and in a '

more 1;enen.1 sense in 10 t FR 60.134 regarding'the design criteria' ict seals. 4

Two safety functions require design of the waste em;:lacement -
surface facilities to ensure stability under local soil conditions. - 10 CFR Part 60 does not directly
address criteria for ensuring the stability of surface structures under local soil conditions (i.e., }
liquefaction) as is cited in 10 CFR 72.192(c) and 72.102(d) and in 10 CFR Part 100, Appendix
A-V.(d)(1)(v). However,10 CFR' 60.131(b)(1) requires that . Ntructurts, systems, and- )
components important to safety shall be designed se that natural phenomena and environmental J

condition 6 anticipated,at the geologic repository will. not intsrfere with-necessuy; safety
- functions." To most engineers, these criteria would imply that structures, systems,| and
camponents i;nportant to safety would be designed ;o take into account natural conditions such

!
as foundation (soil or rock) instability. '

Regulatory rWuirement-10 CFR;60.21(c)(3) requires T a-
description and analysis of the design . . . for syuctures, systems,' and components which are

3
important-to safety _ . . ..under normal conditions . .a under conditions that may result from;
anticipated operational occurrences _. . . and for the prevention of accidents' and mitigation of the
consequences of accidents '. . . ." :10 CFR 60.11Ita) has an implicit requirement for stability-,

"

if instabilities;might affect _ radiatica exposures -or' radiation releases, as does 10 CFR-- 1

60,131(b)(1) and 60.131(b)(9). 10 CFR 60.133(e) imposez broader requirements for the stability
- of excavations.

10 CFR 6134 nxtuires that ' the disposal facility must be sited, ,
designed, used, operated and closed to achieve long4erm stabilityj. . . ." This requirement-
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appears to be tuore all encompassing in scope than the more narrrwiy focused and more
specifically detailed requiremtr.ts in 10 CFR Part 60.

(2) Stability for Safe Opa: Mons such as Emplaternent,
Retrieval, and Closure

.

3C CFR Part 57 is heavily operations oriented, with vmpha ,is
on pesonnel safety (in the nonradiological sense only). It address:s drifting and mina safety,
but decs not address stability u it m:ght relate to long-term access or to waste package damage.

6.10 PERFOR3tANCE CONFIRh1APON FOR PRECLOSUP.E PERFOR3tANCE
OBJECTIVES AND DTEGN CRITERIA

Triis ROC Topic has the following subtopics:

(1) Definition of Performance Con?.rmation
(2) Preclosure Verif: cation of Design for Safety
(3) Performance Confirmation integration - See the section 6.11 ROC Topic
(4) Performarc Confirmati .n Plans - See the section 6.11 ROC Topic
(5) Quahty Assurance for Performance Confirmatior:- See the section 6.11 ROC Topic
(6) Monitoring - See the section 6.11 ROC Topic

6.10.1 Conclusions Regarding the Sufficiency Lud Adequacy of the Regalations

(1) Definition of Performance Confirmatiou

The definiti a of " performance confirmation" may be enhanced in order to
not appear ta exclude addrecing performance confirmation related to the retrieval performance 1

objective in 10 CFR 60,111(b).

i
(2) Preclosure Verification of Design for Safety

1

Verificaton of the GROA necessary to ensure that the design is P.dequate
for mdiatiom safety is sufficiently and adequately addressed in 10 CFR 60.74T

(3) Perfonnance Confinnation Integration

See the section 6.11 ROC Topic.-

(4) Performarce Confirmation Plans

See the section 6.11 ROC Topic,

i
!
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(5) Quality Assurante for Performance Confinnation
0

See the section 6.11' ROC Topic.

(6) Monitoring

See the section o.11 ROC Topic.
,

6.10.2 Concepts, Operational Criteria, and Rationale

,

This subsection presents the concepts, operational criteria, and rat'onale that were
devdoped to substantiate the conclusions presented above.

(1) Definition of Drformance Confirmation

Concept. Performance confirmation for retrieval needs to be included in
the definition of performance confirmatien.

Potential Repository Operutional Criterion. An enhancement to theV

dermition of " performance confirmation" in 10 CFR 60.2 may be as follows:

60.2 Perfannarice cort /irmation means the program of tests, experiments, and
analyses that is conducted to evaluate the accuracy and adequacy of the information
used to determine with reasonable assurance that the performance objectives igI I

atriesal and for the period after permanent closure will be met. |

Rationale for the Operational Criterio. The existing definition for
performance confirmation in 10 CFR 60.2 is limited to postclosure performre.ce objectives. The
defmition may be enhanced to include performance confirmatiLn for preclosure retrieval
performace.

- Note: Tests to verify the operation design of the GROA for radiation safety
are presented in 10 CFR 60.74(a).

(2) Preclosure Verification of Design for Safety

Concept. Criteria are ne:ded for verification of data and information used
for GROA design for safety.

Operutional Criteria. Operational criteria to address this concept are
presented in 10 CFR 60.74(a).
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Rationale for the Opetutional Criteria. The current requirements in 10
CFR 60,74(a) fully address this concept because these criteria are generally written to cover all
safety aspects of operations.

(3) Performance Confinnation Integration

See the section 6.11 ROC Topic.

(4) Pecformance Confirmation Plans

See the section 6.11 ROC Topic.

(5) Quality Assurance for Perfonnance Confirmation

See the section 6.11 ROC Topic.

(6) Monitoring

See the section 6.11 ROC Topic.

6.10.3 Elements Considered for Regulation

6.10.3.1 Structures, Systems, Components, Equipment, Operations,
Procedures, Personnel Requirements, Environmental
Considerations, Etc.

(1) Definition of Performance Confirmation

The two elements that cri be associated with performance
confirmation are as follows:

* Performance confirmation for preclosure objectives
* Performance confirmation for postclosure objectives

(2) Preclosure Verification of Design for Safety

Some of the elements relevant to confirming environmental

( information relevant to retrieval and radiation control are as follows:

* Anticipated conditions and events
* Off-normal conditions and events
* Characteristics of releases from waste packages (radiation

accidents)
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(3) Performance Confirmation Integration

See the section 6.11 ROC Topic.

(4) Performance Confirmation Plans

See the section 6.11 ROC Topic.

(5) Quality Assurance for Performance Connrmation

See the section 6.11 ROC Topic.

(6) Monitoring

See the section 6.11 ROC Topic.

6.10.3.2 Comments on and Discussion of the Elements Considered for
Regulation

(1) Definition of Performance Confirmation

In- large measure, the structures, systems, components,
equipment, operations, procedures, personnel requirements, and environmental conditions
appropriate to this ROC Topic require testing and monitoring for design verification. Certainly,
10 CFR 60.74(a) allows for the possibility of any related testing. Performance confirmation is
limited to postclosure performance objectives, which exclude retrieval. The scope of
performance confirmation is limited to postclosure performance objectives by the definition of
" performance confirmation" in 10 CFR 60.2 Examples of retneval performance measures to
be addressed with respect to performance confirmation may include radiation shielding properties
of rock for off-normal conditions and events, rock strength, rock creep, and fault location and
seismic activities.

(2) Preclosure Verification of Design for Safety

Site information used for designing for retrieval may be
necessary in order to assure that waste can be retrieved.

.

(3) Performance Confirmation Integration

See the section 6.11 ROC Topic.

(4) Performance Confirmation Plans

See the section 6.11 ROC Topic.
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(5) Quality Assurance for Perfonnance Confinnation

See the section 6.11 ROC Topic.

(6) hionitoring

See the section 6.11 ROC Topic.

6.10.4 Safety Functions and Regulatory Citations

6.10.4.1 Associated Sqfety Functions

(1) Definition of Performance Confinnation
,

No safety functions associated with the definition of
performance confirmation were identified from the " Repository Functional Analysis" (Ref.1).

(2) Preclosure Verification of Design for Safcty

No safety functions associated with this subtopic were
identified from the " Repository Functional Analysis" (Ref.1).

'

(3) Performance Confirmation Integration

See the section 6.11 ROC Topic.

(4) Performance Confirmation Plans

See the section 6.11 ROC Topic.

(5) Quality Assurance for Performance Confirmation

See the section 6.11 ROC Topic.
3

(6) Monitoring

See the section 6.11 ROC Topic.

6.10.4.2 Relevant Regulatory Citations

10 CFR 60.2, 60.43, 60.44, 60.74(a), 60.74(b), 60.111(b),*

60.131(b)(1), 60.133(a), 60.133(b), 60.133(c), 60.133(d), .
60.133(e), 60.133(f),60.133(g), and 60.133(i)
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6.10.4.3 Comments on and Comparison and Contmst o.( Functions and
Regulatory Citations

(1) Definition of Performance Confirmation

The definition for performance confirmation given in 10 CFR
60.2 is: "the program of tests, experiments, and analyses which is conducted to evaluate the
accuracy and adequacy of the information used to determine with reasonable assurance that the
performance objectives for the period q/ter pennanent closure will be met." This definition,
therefore, excludes performance confirmation for the preclosure performance objectives and
designs, which include retrieval. However,10 CFR 60.74(b) requires that testing and
verification of natural and engineered systems and components be conducted to ensure designs
are functioning as intended and anticipated. Also,10 CFR 60.43 requires license conditions that
can address verification of design adequacy, and 10 CFR 60.44 allows for changes in the design
to assure adequacy.

Waste retrievability is one of the primary performance
objectives that may need to be confirmed for the preclosure period. Several design criteria are
also related to retrieval such as 10 CFR 60,131(b)(1), 60.133(a), 60.133(b), 60.133(c), -
60,133(d), 60.133(e), 60.133(f), 60,133(g), and 133(i).

(2) Preclosure Verification rf 3 sign for Safety

The definition of " performance contirmation," does not require
confirmation of preclosure repository performance (radiation control and retrieval, if necessary).-

Testing to verify that the design can meet the preclosure performance objectives is addressed by
10 CFR 60.74(a).

(3) Performance Confirmation Integration

See the section 6.11 ROC Topic.

(4) Performance Confirmation Plans

See the section 6.11 ROC Topic.

(5) Quality Assurance for Performance Confirmation

See the section 6.11 ROC Topic.

(6) Monitoring

See the section 6.11 ROC Topic.

.
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:

6.11 DESIGN, CONSTRUCTION, AND OPERATION OF TIIE GROA NECESSARY TO i

: ENSURE TIIAT PERFORMANCE CONFIRMATION FOR TIIE POSTCLOSURE j

PERFORMANCE 011JECTIVES CAN BE CONDUCTED
e

This ROC Topic has the following subtopics:

(1) Performance Confirmation Integration
(2) Performance Confirmation Flans i

(3) Quality Assurance for Performance Confirmation
'

(4) Monitoring ;

!(5) Adverse impacts

6.11,1 Conclusions Regarding the Sufficiency and Adequacy of the Regulations
|

(1) Performance Confirmation Integration

Integration of the performance confirmation program (with respect to
postclosure performance objectives) with repository design, construction, and operations is
adequately and sufficiently addressed in 10 CFR Part 60. It is clearly the responsibility of the
applicant to ensure that design, construction, and operation of the GROA permit the performance
confirmation program to be carried out.

(2) Performance Confirmntion Plans

It may be an enhancement to 10 CFR Part 60 to require the applicant to
provide a description of the performance confirmation program in the license application. At |

the present time there is no explicit requirement to submit such a description. 10 CFR Part 60
contains the notion that the performance confirmation program should be planned [sce 10 CFR
60.111(b) and 60.140(d)(4)], but has no formal requirement for DOE to submit a performance
confirmation program description. Since performance confirmation will be an integral and
important part of the construction phase, it would seem appropriate for DOE to submit such a
description in the license application for construction authorization, for review by the NRC.

!

(3) Quality Assurance for Performance Confirmation

Quality assurance for performance confirmation has been adequately and
sufficiently covered because 10 CFR 60.151 cites performance confirmation and 10 CFR 60.152 -
references 10 CFR Part 50, Appendix B.

L
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u Monitoring

Criteria for inspection, calibration, and maintenance of performance
confirmation monitoring equipment are adequate and sufficient because 10 CFR 60.151 cites
performance confirmation and 10 CFR 60.152 references 10 CFR Part 50, Appendix B,

,

(5) Adverse Impacts
-

10 CFR 60.140(d)(1) adequately and sufficiently addresses criteria related
to adverse impact on repository performance when conducting the performance confirmation
program. The requirement is understood not to prohibit useful tests that would have trivial
impacts upon repository performance, while assuring that significant potentially adverse effects
are taken into account in designing the performance confirmation program.

6.11.2 Concepts, Opertalonal Criteria, and Rationale

This subsection presents the concepts, operational criteria, and rationale that were
developed to substantiate the conclusions presented above.

(1) Performance Confirmation Integration

Concept. Criteria for integration of the performance confirmation program
with repository design, construction, and operations are needed.

Opemtional Criteria. Operational criteria required to address this concept
are presented in 10 CFR 60.32(b) and 60.137.

Rationale for the Operational Criteria. The criteria in 10 CFR 60.32(b)
and 60.137 fully address this concept because they provide integration between the performance
confirmation program and repository design, construction, and operations.

(2) Performance Confirmation Plans

Concept. Criteria are needed for the license application to describe the
performance confirmation program so that NRC can evaluate an update of the performance
confirmation program (which is to begin during site characterization) during the license
application review.

Potential Repos| lory Opemtional Criterion. As suggested by NRC
regarding Uncertainty Reference Number 6, page 8 of Appendix A, in its " Recommendations"
report (Ref. 8),10 CFR 60.21(c)(14) should be redesignated as 60.21(c)(14)(i) and a new 10
CFR 60.21(c)(14)(ii) should be added to read:

343
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1

: i

!

i-

j 1 ffL21(cW14)(ii) The Safety Analysis Report shall include a description of the
i I

terformance conntmation orogram.
'
L
i Rationale for the Opemtional Cnteria. Including a description of the
j performance confirmation program in the license application is important to help provide

reasonable assurance of protection of health and safety. This suggested rule change and rationale
were adopted from NRC's " Recommendations" report (Ref. 8) on page 8 of Appendix A. The
description will be an update of the performance confirmation program because the program will
have been established in the Site Characterization Plan (Ref. 42) in Section 8.3.5.16..

J

| (3) Quality Assurance for Performnnce Confirmation
i

Concept. A quality assurance program needs to apply to the performance

| confirmation activities.
2

Opemrional Cnteria. Operational criteria required to address this concept

i are presented in 10 CFR 60.17(a)(2)(v),60.31(a)(3),60.42(b)(3), and 60.152.
;

i
Rationale for the Opemtional Critena. The above cited criteria fully

address the concept because performance confirmation activities are among the activities
1

requiring quality assurance control. The contents of the Site Characterization Plan (Ref. 42)
I contain provision for plans to apply quality assurance to data collection, which includes data and

information for performance confirmation. During repository construction and operation, the
,

j

i application of the quality essurance program o the pecformance confirmation program is
j govemed by the construction authorization [10 CFR 60.31(a)(3)] and the license condition (10

| CFR 60.42(b)(3)] for QA.
:

) (4) Monitoring
;
4

Concept. Criteria are needed for inspection, calibration, and maintenance

| of monitoring equipment used for performance confirmation.
.

! Operational Criteria. Operational criteria required to address this concept

,
are presented in the QA criteria in 10 CFR Part 50, Appendix B.

!

| Rationale for the Operational Cdteda. 10 CFR Part 50, Appendix B,
i addresses the concept fully _ because it broadly addresses several aspects of inspection,
j calibration, and monitoring. Specifically this concept is addressed in Sections X - Inspection;

XI - Test Control, XII - Control of Measuring and Test Equipment; XII - Handling, Storage,i
and Shipping; and XIV - Inspection, Test, and Operating Status.i

4

I
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(5) Adverse Impacts

Concept. Criteria are needed so performance confirmation activities do not
adversely affect the geologic repository's ability to meet the performance objectives.

- Opemtional Criteria. Operational criteria required to address this concept
are presented in 10 CFR 60.140(d)(1),

Rationalefor the Opemtional Criteria.10 CFR 60.140(c)(1) fully addresses
this concept because according to Section 2.2, page 11 of NUREG-08N (Ref.13),10 CFR
60.140(d)(1) was previously modified so as not to prohibit useful tests that would have trivial
impacts upon the repository's performance, while assuring that significant potentially adverse
effects ar. taken into account in designing the performance confirmation program.

6.11.3 Elements Considered for Regulation

6.11.3.1 Structures, Systems, Components, Equipment, Opemtions,
,

Procedures, Personnel Requirements, Environmental
Considemtions, Etc.

b

(1) Performance Confirmation Integration

Elements for integration of the performance confirmation
program with repository design, construction and operation are: (1) procedures for selecting
performance confirmation test sites and the extent of testing and (2) procedures for selecting
seals and backfill test sites and the extent of testing.

(2) Performance Confirmation Plans

Plans for the performance confirmation program should address
all aspects of the performance confirmation program.

(3) Quality Assurance for Performance Confirmation

Quality assurance, testing, evaluation procedures, etc. for
performance confirmation should be similar to quality assurance for site characterization and
other data collection activities.

(4) Monitoring

* Elements of monitoring related to the performance
confirmation program are as follows:

345
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* Waste emplacement hole
* Waste emplacement hole liner
* Waste package
* Natural systems of the geologic setting

- Geologic system
- Hydrologic system
- Geochemical system
- Climatological and meteorolor,ical system

* Seals performance
* Backfill performance
* Monitoring instrumentation

- Sensors
- Extensometers
- Stress cells
- Thermocouples

* Procedures for testing seals, backfill, engineered barrier,
etc.

* Inspection, calibration, and maintenance of the monitoring
equipment

'

(5) Adverse Impacts

Performance confirmation could have adverse impacts on waste
isolation, waste retrieval, or radiation control.

6.11.3.2
Comments on and Discussion of the Elements Considered forRegulation

(1) Performance Confirmation Integration

Integration of the performance confirmation program with site
characterizatica and repository construction and operations is required, since the program is to
start during site characterization and will continue until permanent closure [10 CFR 60,140(b)].
This is implied in a number of regulatory requirements in 10 CFR Part 60, Subpart F (60.140
through 60.143),~ specifically in 60.141(a), 60.142(a), and 60,142(c). Further, in the NRC
" Generic Technical Position on In Situ Testing During Site Characterization for High-Level
Nuclear Waste Repositories," Section 5.6 (Ref. 43), DOE is required in its test plan for site
characterization to identify which tests will be completed at the time of construction
authorization application, and which tests and long-teim activities will continue thereafter.

A description of how the performance confirmation program
will be initiated and integrated with Site Characterization was provided in DOE's 1988 " Site ,

Characterization Plan" (Ref, 42), whil: . performance confirmation during the repository
construction phase is covered in the conditions of construction authorizatic.) 10 CFR 60.32(b).
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(2) Performance Confinnation Plans

In large measure, the structures, systems, components,
equipment, operations, procedures, personnel requirements, and environmental conditions
relevant to this ROC Topic depend on the extent of testing and monitoring done as part of the
performance confirmation program. 10 CFR 60.74 allows for the possibility of greatly
expanding the performance confirmation program and related testing. Some examples related
to the required extent of testing are given below:

Direct Observations - Performance confirmation could, for*

example, include direct observations of the behavior of the
waste package and waste package environment under
repository conditions at any time prior to construction
authorization or during construction.

Off-Normal Conditions - Performance confirmation could*

include tests of repository response under off-normal
conditions and events with respect to postclosure performance
objectives.

Test Interference - One of the biggest obstacles to designing,*
'

constructing, and operating the GROA to ensure that
performance confirmation for the postclosure performance
objectives can be conducted re'ates to test interference. Test
interference could result from the following:
- Failure to allow for uncertainties involved in calculating

zones of influence for var ous tests and consequently-i

placing tests too close together.
- Failure to adequately address the compatibility of some

construction operations and drift ventilation. Operational
requirements (e.g., storage of mobile equipment, drill

-

steel, blasting materials, vent pipes, water pipes, support, ,

reinforcement, disabled equipment, etc.) may encroach on
. some test locations. Ventilation in access drifts may also
affect some sensitive tests.

- Failure to adequately allow for uncertainties in a dedicated
test area. Some areas may not be suitable for performance
confirmation testing due to proximity to weak-zones,-
faults, breccia, etc.

- Failure to adequately separate performance confirmation -.

testing from repository construction and/or emplacement
areas resulting in interference from construction and/or
waste emplacement.

- Failure to properly sequence tests and allow for testing.

delays resulting in test postponement or shortening.
- Failure in allowing for uncertainties involved in zones of
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influence for various site characterization tests and,
consequently, placing tests too close to " disturbed" areas.

These elements and other important issues should be addressed
in the DOE's performance confirmation program. It is the DOE's responsibility to make sure
that all important aspects are covered in its performance confirmation program, while it is
NRC's responsibility to determine whether the DOE's program is adequate. In order for NRC
to have a timely evaluation of such a performance confirmation program, it would seem prudent
to have the performance confirmation program included in the license application. Presently,
there is no such requirement.

(3) Quality Assurance for Perfonnance Confirmation

The proposed rule 10 CFR Part 60 had a section 60.153
entitled " Quality assurance for performance confirmation." However, this section of the
proposed rule was deleted oecause performance confirmation was referenced in 10 CFR 60.151.
The quality assurance program to be implemented is regulated by 10 CFR 60.152, which
references Appendix B of 10 CFR Part 50.

(4) Monitoring

Planning and implementation of long-term monitoring programs
require that the following points be considered: equipment for use in monitoring, taking into
account the natural conditions to which the equipment would be subjected (e.g., in situ stress
state, rock and water chemistry, and thermal regime); recording and data-gathering equipment;

-

physical and environment aspects that must be monitored to address concerns about long-term
health and safety issues; determination of baseline conditions to which collected data can be
compa ti; processing the collected data to determine if health and safety concerns exist;
preparation of procedures for the monitoring activities; and training and certification of
personnel in proper use of the monitoring-activity procedures.

Considering the required aspects discussed above, it could be
considered useful for 10 CFR Part 60 to provide more detail about what should be monitored
in order to ensure that public health and safety are not compromised after permanent closure.
This suggestion is made because it would appear that the NRC will need to be involved with
reviewing data from monitoring programs to determine if any unforeseen problems develop.

In connection with monitoring programs, there are potential
design considerations related to the following:

* Monitoring and data-collection equipment
* Protective housings for the monitoring equipment
* Optimum instrumentation locations
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In connection with monitoring programs, the potential
construction considerations relate to the following:

* 1.ocation and construction ofinstrumentation housings for
protective purposes

* Hoid-up of construction while instruments are being
emplaced, calibrated, repaired, or replaced

In connection with monitoring programs, the potential
operations considerations relate to the following:

* Hold-up of activities while monitoring equipment is being
emplaced, checked, calibrated, repaired, or replaced

* Inspection and maintenance of recording equipment an
monitoring equipment

* Inspection and maintenance of protective housings for
monitoring equipment -

* Preparation of procedures for the monitoring activities
* Training and certification of personnel in use of the

'

procedures for monitoring activities

(5) Adverse Impacts

Performance confirmation testing has the potential to adversely
affect the ability of the natural and engineered elements of the geologic repository to meet the
postclosure performance objectives. 10 CFR 60.140(d)(1) indicates that the performance
confirmation program should be implemented such that there is no such adverse impact. Cases
may arise when performance confirmation testing might adversely impact postclosure
performance, but the impact may be insignificant. For example, an exploratory borehole may
have an adverse impact, but the impact may be insignificant, and the postclosure performance
criteria can still be met.

6.11.4 Safety Functions and Regulatory Citations

6.11.4.1 Associated Sqfety Functions

(1) Performance Confirmation Integration
i

The following safety functions were identified from the
" Repository Functional Analysis" (Ref.1).

* Verify integrity of waste disposal package and, if used,
emplacement opening backfill during waste emplacement
operations - 6.6.9
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* Install, calibrate, and test (sub) surface postclosure
monitoring equipment (as applicable) - 6.11.1.4,6.I1.2.1,
and 6.11.3.2

* Verify readiness for Anal closure - 6.11.1.8

(2) Performance Confirmation Plans

No safety functions associated with this subtopic were
identified from the " Repository Functional Analysis" (Ref.1).

(3) Quality Assurance for Performance Confirmation

No safety functions associated with this subtopic were
identified from the " Repository Functional Analysis" (Ref.1).

(4) Monitoring

The following safety functions were identified from the
" Repository Functional Analysis" (Ref.1).

* Monitor personnel reliability - 2.4
* Computational capability for security and safeguards (e.g.,

monitor intrusion and access / egress control) - 2.20.2.3
* Procedure (s) to monitor personnel reliability - 2.20.5.3
* Monitor waste preparation conditions that affect

radiological health and safety (see 6.8, Monitor repository
conditions that affect radiological health and safety during
repository operations) - 5.9

* Monitor radionuclide releases during waste preparttion
operations - 5.17.1.1

* Software for waste packaging operations (e.g., inventory,
process control, monitoring) - 5.35.5.3

* Monitor waste receiving conditions that affect radiological
health and safety (see 6.8, Monitor repository conditions -
that affect radiological health and safety) - 6.2.7

* Install monitoring equipment for wute emplacement (as
required) - 6.6.8

* Monitor waste emplacement conditions that affect
radiological health and safety during waste emplacement
operations (see 6.8, Moni or repository conditions thatt
affect radiological health and safety) - 6.6.16

* Continuously monitor radiation levels during repository
operations - 6.8.1.1
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* hionitor environmental conditions and provide warning of
potentially hazardous conditions or events during
repository operations (e.g., air contamination, seismic
event) - 6.8.1.2

* Continuously monitor personnel radiation exposure levels
i

during repository operations - 6.8.1.3
* hionitor waste removal conditions that affect radiological

health and safety during waste removal operations (see 6.8,
Monitor repository conditions that affect radiological health

| and safety) - 6.9.19
'

* Monitor conditions during preparation for off-site shipment i
that affect radiological health and safety (see 6.8, Monitor
repository conditions that affect radiological health and
safety) - 6.10.10
Install, calibrate, and test (sub) surface postclosure*

monitoring equipment (as applicable) - 6. I 1.1.4, 6,11.2.1,
and 6.I1.3.2
Examine performance capability of seals / backfills and*

monitoring equipment previously emplaced - 6.11.1.5
* Repair / replace previously emplaced seals and/or backfill

and monitoring equipment (as required) - 6.11.1.6
* Monitor radionuclide releases during waste disposal

operations - 6.17.1.1
. Ensure operability of repository general purpose (non-

waste handling) facilities and equipment - 6.29
* Ensure the stability of repository surface facilides

important to safety or isolation under local foundation
conditions - 6.34

* Ensure the ability of repository facilities and equipment
important to safety or isolation to perform their intended
functions under naturally induced conditions and events

:

(e.g., weather, seismic activity) - 6.35
. Ensure fitness for duty of personnel certified for repository

operations that are important to safety or isolation - 6.37
* Software for repository waste receiving operations (e.g.,

inventory, process control, monitoring) - 6.41.2.3
* Software for waste lag storage (e.g., inventory, process

control, monitoring) during repository operations -

6.41.3.3
* Software for waste tran fer operations (e.g., inventory,

monitoring) - 6.41.4.3
* Software for waste emplacement operations (e.g.,

inventory, process control, monitoring) - 6.41.5.3
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Repository monitoring _ generic system elementsv

tradiological and non radiological) - 6.41.6
Facilities for monitoriig during repository operations -

|
*

6.41.6.1
Equipment for monitoring and alarm during repository*

cperations - 6.41.6.2
Software for monitoring during repository operations -*

6.41.6.3
Tmined and certified personnel for monitoring during*

repository cperations - 6.41.6.4
Procedureu) for monitoring during repository operations -*

6.41.6.5
Scftware for waste removal operations (r.o., inventory,*

proces control, monitoring) - 6.41.7.3
Facility for repositcry postclosure monitoring - 6.41.9.1.9*

Equipment for postclosure monitoring - 6.41.9.2.12*

Closure and decommissioning software (e.g., inventory,a

procesa control, monitoring) - 6.41.9.3
Trained and certified versonnel for post-closure monitoring*

- 6,41.9.4.11
Procedure (s) for portelosure monitoring - 6.41.9.5.11*

Monitor fer drilling or excavation in or adjacent to the*

controded area - 7. '.7

(5) Adverse Impacts

No. safety functions associr ed with this subtopic were
identified from the '' Repository Functional Analysis" (Ref.1).

6. H.4.2 Relevant Regulatory Citations

10 CFR Part 50, Appendix B2

10 CFR 60.2,60,15(c)(4),60.15(d)(1),60.17(a)(2)(v),60.18(d),*

60.-21(c)(14), 60.24(b)(1), 60.31, 60.32(b), 60.42(b)(3), 60.74,
60,111(b), 60.131(b)(6), 60.131(b)(8), 60.132(c)(2), 60.137,
60.140, 60.141, 60.142, 60.143, 60.151, 60.152, and 60.153
10 CFR 61.12(k), 61.12(1), 61.29, 61.53(c), 61.53(d), and*o

61.59(b)

.
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6.11.4.3 Comments on and Comparison and Contmst of Sqfety Functions
and Regulatory Citations

(1) Performance Confirmation Integration

The performance confirmation program needs to be fully
integrated with the repository facilities and with the stages in the licensing process. Integration
of repository facilities with performance confirmation is addressed by 10 CFR 60.137, which
states: "The geologic repository operations area shall be designed so as to permit implementation
of a performance confirmation program that meets the requirements of Subpart F of this part."
Here the word " designed" is understood to imply designed, constructed, and operated.

Performance confirmation is to start during site characterization
and continue through permanent closue, per 10 CFR 60.140(b). Specific iuluirements for
conducting or reporting performance confirmation activities within each of these stages are in
10 CFR 60.18(d),60.24(b)(1),60.32(b), and 60.137 and in 10 CFR Part 50, Appendix B.

The roles and responsibilities of performance confirmation and
site characterization overlap considerably, even during construction. Subsurface exploratory
drilling, excavation, and in situ testing (which are all site characterization activities) are to be
coordinated d': ring construction with the GROA design and construction [10 CFR 60.15(c)(4)].
This impliN that assessment of geotechnical and design parameters, such as those described in
10 CFR 60.141, will be made as part of the site characterization program and the performance
confirmation program.

The general provisions of 10 CFR 60.140 require that the
performance confirmation program provides data which indicate, where practicable, whether
conditions and behavior are as anticipated. The provisions for design testing in 10 CPR 60.142
require that testing be initiated "as early as practicable." The phrases "where practicable" and
"as early as is practicable" are open to a wide range of interpretations.

10 CFR 60.31 relates various Subparts of 10 CFR Part 60 to
review and consideration of construction authorization which, in turn, regulates the authorized
activities of DOE. One of these DOE activities is the performance confirmation program
(described in Subpart F of 10 CFR 60), which is required to begin during site characterization
and continue until closure. NUREG-0804 (Ref.13), Section 6.0, page 43, states that the
reference to Subpart F was deleted here, and moved to 10 CFR 60.74. However, Section 60,74
is directed specifically toward the regulation of DOE actions rather than the review and
authorization of these actions by NRC.

A regulatory uncertainty was thus raised on page-B-12 of
Appendix B of CNWRA 90-003 (Ref. 7). It stated:

The intent of NRC needs to be clarified relative to the review
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and/or approval of the performance confirmation program
(Subpart F of 10 CFR Part 60) to be performed dunng the
construction phase. Performance . confirmation should be
considered as a part of the construction authorization _ process
to maintain consistency within ~ 10 CFR 60.31(a) (which --

references consideration of the programs and/or plans of
Subparts E, G, H, and I) and to provide consistency with
Srbpart F (in particular,10 CFR 60,140). Approval of the
planned performance confirmation program should be an >

aspect of NRC's consideration to authorize construction.

The title of 10 CFR 60.31(a) is " Safety." All the Subparts
currently listed under 10 CFR 60.31(a) in sections (1)-(6) are all necessary to demonstrate that
the repository will adequately ensure both preclosure and nostclosure radiological health and
safety. Subpart F is different from those Subparts listed under 10 CFR 60.31(a). Performance ,

confirmation is a program of tests, experiments, and analyses to evaluate the accuracy and
adequacy of the infonnation used to demonstrate compliance. It does not directly impact safety.
It just improves the confidence in the data and information about the site. Performance
confirmation is thus one step removed from those items required for " safety." Therefore, it is
not appropriate to inlude the performance confirmation program as one item to be considered
for " safety" in 10 CFR 60.31(a), which correctly emphasizes " safety" and not performance
confirmation. This is supported by the current definition of " performance confirmation" in 10
CFR 60.2, which excludes preclosure performance objectives from the scope of the performance
confirmation program.

Performance confirmation, at the stage M repository
construction, is considered and required in the conditions of construction autlwthadon in 10

d
CFR 60.32(b), which requires DOE to submit reports regarding "(1) any data about the site
obtained during construction which are not within the predicted limits upon which the facility
design was based . . . and (2) results of research and development programs being conducted
to resolve safety quewioas." These two items are performance confirmation related.

(2) Performance Confirmation Plans

It is understood that performance confirmation is to start during
site characterization [10 CFR 60.140(b)]. It is, therefore, reasonable to expect that the sitej
characterization plan should include a description of how the performance confirmation program

.

will be initiated and integrated with site characterization. In DOE's 1988 Site Characterization -
Plan (Ref. 42), plans for performance confirmation were provided and discussed.

The regulations in 10 CFR 60.7_4 require DOE to perform, or
permit the Commission to perform, a performance confirmation program in accordance with
Subpart F. Performance confirmation related issues are included in tue condition of construction
authorization [10 CFR 60.32(b)]. However, according to Uncertainty Reference Number 6,
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page 8, Appendix A, of NRC's " Recommendations" report (Ref. 8), the content of the license
application should make provision for DOE to describe the performance confirmation program
which it proposes to undertake.

(3) Quality Assurance for Perforr.:ance Confirmation

10 CFR 60.151 indicates that the quality assurance program
applies to performance confirmation. The quality assurance program to be implemented it
regulated by 10 CFR 60.152, which references Appendix B of 10 CFR Part 50.

(4) Monitoring

In 10 CFR Part 60, the following regulations are concerned
with monitoring:

I 10 CFR 60.131(b)(8) This section discusses* -

instrumentation and control systems to monitor behavior of
systems important to safety.
10 CFR 60,132(c)(2) - This section discusses efDuent*

monitoring for the surface facility.
* 10 CFR 60.140(c) and 60,140(c)(3) - These sections

discuss in situ monitoring and monitoring to determine
changes in baseline conditions.

* 10 CFR 60.141(b) and 60,141(c) - These sections discuss
monitoring of subsurface conditions.
10 CFR 60,143 - This section discusses monitoring and*

testing for waste packages.

For 10 CFR Part 61, the following sections relate to
monitoring:

10 CFR 61.12(k) and 61. ''.(1) - Description of radiation*

and environmental monitoring
10 CFR 61.29 - Postclosure observation and maintenance*

* 10 CFR 61.53(c) - Environmental monitoring during
construction and operation-

* 10 CFR 61.53(d)- Environmental monitoring after closure
'

* 10 CFR 61.59(b) - Environmental monitoring as a part of
an institutional control program

These sections of 10 CFR Part 61 treat environmental
monitoring as an important aspect of regulation for low-level waste.

10 CFR 60.131(b)(6) requires structures, systems, and
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components important to safety to be designed to permit periodic inspection and maintenance,
as necesWy, to ensure their continued function and readiness. 10 CFR 60.132(c)(2) requires
that effluent monitoring systems be designed to include alarms that can be periodically tested.

(5) A.dverse Impacts

Performance confirmation testing has the potential to adversely

affect the ability of the natural and engineered elements of the geologic repository to meet the
-postclosure performance objectives. 10 CFR 60.140(d)(1) indicates that the performance
confirmation program should be implemented such that there is no such adverse impact. A strict
interpretation of the requirement is that any testing having an adverse impact is not allowed.
This is slightly different than site characterization where testing is to limit adverse impacts to
the extent practical (10 CFR 60.15(d)(1)],

,

E

.
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7 TOPICS FOR WIIICII MAJOR RULE CIIANGES MAY BE
REQULIED

The five RO" Topics that may require major rule changes have been identined and are
briefly discussed in this section. A!! of these ROC topics will be analyzed more fully in activity
3 of the ROC task and will be reported in a separate ROC task repart.

7.1 SAFETY PERFOIBIANCE OBJECTIVES
_

The performance objectives for safety in 10 CFR 60,111(a) may need clarification as to
the applicability of various design basis events and meeting the criteria of 10 CFR Part 20 and
the applicable Environmental Protection Agency Standards.

7.2 DESIGN BASES AND CRITERIA

A possible need was identified to clarify any necesary difference in the performance
objectives between (1) those structures, systems, and components that are important to safety and
(2) those structures, systems, and components of the GROA that are necessary for radiation
control, ' ut are n0t important to safety. A clarification may be necessary to specify under whicho

conditions and events these two separate types of structures, systems, and components must be
designed to meet the performance objectives. Generally, features necessary for radiation control
that are not important to safety could have less stringent conditions under which to meet the
performance objectives than those features that are important to safety.

Design for the conditions and events occurring at the GROA during the 50- to 100-year
operational period will cover a range that could vary from daily or routine operations and
expected conditions to infrequent but anticipated events that may occur during a 100-year period.
Also, there can be less frequent events that are not anticipated to occur during the operational
lifetime, but are likely enough to be considered in the design of some features of the GROA.

The design bases for preclosure radiation safety and items important to safety, addressed
in 10 CFR 60.131, 60.132, and 60,133, will be further analyzed in regards to this Topic.

7.3 SITING CRITERIA

In order to provide defense-in-depth for a GROA, consideration of release and exposure
to radiation resulting from a desig.. basis event may be required. This concept is similar to the
criteria in 10 CFR 72.106 and 72.126(d) (last sentence) for a " design basis accident," and in 10
CFR 100.3,100.10(b), and 100.11 for a " severe accident" or " major accident." Currently the
siting criteria of 10 CFR 60.14 do not have explicit regulations that address siting for the
GROA for design basis events, " design basis accident," or " severe or m-jor accident."
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7.4 DEFINITIONS

A few terms may require definition or clarification in regards to the design criteria for a
GROA. The potential need for these definitions or clarifications was determined by an analysis
of design criteria terminology used throughout 10 CFR Part 60 and other regulations that may
be relevant to the design of a GROA. The primary terms that may require definition or
clarification are listed below:

(1) "Important to safety"
(2) " Design bases"
(3) " Design basis events"
(4) "Preclosure controlled area," " Controlled area" or Controlled-use arca"

"Important to safety" and " controlled area" are defined in 10 CFR 60.2, and consideration
of modification may require definition or clarification of the terms listed above and other terms,
as necessary.

7.5 RADIOLOGICAL EMERGENCY PLANNING
'

For a radiation accident requiring immediate response (radiological emergency), plans for
the response to such a situation wi'1 be needed. Regulatory criteria for radiological emergency
planning will be required to further assure the concept of defense.-in-depth. Currently Subpart
I - Emergency Planning Criteria of 10 CFR Part 60 is reserved.

2
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The objective of the ' Repository Operational Criteria (ROC) feasibility Studies" (or 140C task) was to conduct
comprehensiv and integrated analyses of repository design, construction, and operations criterin in
10 CfR Part 60 regulations, considering the interfaces and impacts of' any potential changes to those
rego?ations. The study addresses regulatory criterla related to the preclosure aspects of the geologic
reposi tory. The study task developed regulatory concepts or potential repository operational criteria (PROC)
based or, analysis of a repository's safety functions and other regulations fer similar facilities. These
regulatory concepts or PROC were used as a basis to Ssess the sufficientw and adequacy of the current
criteria in 10 CFR Part 60. Where the regulatory concepts were the same ei, current operational criteria,
these criteria mere referenced. The operations criteria referenced or the PROC desaloped are given in,

this export. Detailed analyses used to develop the regulatory concepts and any necessary PROC for those
regulations that may require a minor change are also presented. The results of the ROC task showed a.

need fur further analysis and possible major avle change related to the design baser of a geologic repository
operations area, stGng, and radiological emergency planning.
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