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1. PURPOSE

The purpose of this analysis is to document the Quality Assurance (QA) classification of the
Monitored Geologic Repository (MGR) uncanistered spent nuclear fuel (SNF) disposal container
system structures, systems and components (SSCs) performed by the MGR Safety Assurance
Department. This analysis also provides the basis for revision of YMP/90-55Q, QO-List (YMP 1998).
The Q-List identifies those MGR SSCs subject to the requirements of DOE/RW-0333P, Quality
Assurance Requirements and Description (QARD) (DOE 1998).

This QA classification incorporates the current MGR design and the results of the Preliminary
Preclosure Design Basis Event Calculations for the Monitored Geologic Repository (CRWMS
M&O 1998a).

2. QUALITY ASSURANCE

This analysis is subject to the requirements of the QARD (DOE 1998) as determined by procedures
QAP-2-0, Conduct of Activities, and NLP-3-18, Documentation of QA Controls on Drawings,
Specifications, Design Analyses, and Technical Documents. Design Basis Event Definition &
Analysis/QA Classification Analysis (1.2.1.11) Activity Evaluation (CRWMS M&O 1999a) presents
the QAP-2-0 activity evaluation addressing the QA classification of MGR SSCs. This analysis is
performed in accordance with procedures QAP-2-3, Classification of Permanent Items, and
AP-3.10Q, Analyses and Models, and provides input to the design of SSCs included on the Q-List
(YMP 1998). Unverified design inputs are identified and tracked in accordance with NLP-3-15, To
Be Verified (TBV) and To Be Determined (TBD) Monitoring System.

3. COMPUTER SOFTWARE AND MODEL USAGE

This analysis uses no software which is required to be controlled in accordance with procedure
AP-S1.1Q, Software Management.

4. INPUTS
4.1 PARAMETERS

The offsite radiological consequences of MGR Category 1 and 2 design basis events (DBEs), as’
calculated in Preliminary Preclosure Design Basis Event Calculations for the Monitored Geologic
Repository (CRWMS M&O 1998a), are utilized in the QA classification of MGR SSCs. These
results represent a conservative evaluation of MGR DBEs and the best information available. As
discussed in Section 6.1 of this analysis, NUREG-1318, Technical Position on Items and Activities
in the High-Level Waste Geologic Repository Program Subject to Quality Assurance Requirements
(NRC 1998, Section 4.2(a)) allows the use of engineering judgement and conservative bounding
assumptions in the QA classification of facility SSCs when data sources are limited. Also, procedure
YAP-2.7Q, Item Classification and Maintenance of the Q-List (Attachment 3, Section a), directs the
use of the highest level of detail available to support the conclusion of the QA classification analysis.
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Although the preliminary DBE calculation (CRWMS M&O 1998a) postulates a release of
radioactive material for the systems that handle the disposal containers and performs subsequent
consequence analysis, the incorporation of the MGR preclosure safety strategy prevents the breach
of disposal containers and the release of radioactive material within the waste handling building or
subsurface area.

4.2 CRITERIA

The criteria used in the QA classification of MGR SSCs are provided in procedure QAP-2-3 as
discussed in Section 6.1. These criteria satisfy the requirement of Section 2.2.2, Classifying Items,
of DOE/RW-0333P (DOE 1998).

4.3 CODES, STANDARDS, AND REGULATIONS
10 CFR 20. Energy: Standards for Protection Against Radiation. January 1, 1999.

64 FR 8640. Disposal of High-Level Radioactive Wastes in a Proposed Geologic Repository at
Yucca Mountain, Nevada. Proposed rule 10 CFR 63. February 22, 1999,

5. ASSUMPTIONS

This analysis assumes that system design and SSC functions are established by the Uncanistered
Spent Nuclear Fuel Disposal Container System Description Document (CRWMS M&O 1999c¢).
This analysis also assumes that the MGR architecture is established by Monitored Geologic
Repository Architecture (CRWMS M&O 1999b) and that MGR operations are described by
Monitored Geologic Repository Concept of Operations (CRWMS M&O 1998b). These assumptions
are utilized in Section 6.2 to define the system design configuration and system functions.

6. ANALYSIS
6.1 METHOD

The basic process for classifying MGR permanent SSCs is provided by procedure QAP-2-3.
Guidance provided by procedure YAP-2.7Q is also used in this analysis. The process consists of
establishing the configuration and function of MGR SSCs and identifying the effect of the SSC on
MGR radiological safety. This information is then evaluated against criteria provided in QAP-2-3
to determine the QA classification of the particular item. The classification criteria are provided in
the form of checklists in procedure QAP-2-3. - A copy of these criteria checklists is provided in
Attachment II. The following classification categories are specified by QAP-2-3 to meet the
requirements of Section 2 of the QARD (DOE 1998).

‘Quality Level 1 (QL~-1) Those SSCs whose failure could directly result in a condition
adversely affecting public safety. These items have a high safety or waste isolation
significance.

Civilian Radioactive Waste M { Syst
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Quality Level 2 (QL-2) Those SSCs whose failure or malfunction could indirectly result in
a condition adversely affecting public safety, or whose direct failure would result in
consequences in excess of normal operational limits. These items have a low safety or waste
isolation significance.

Quality Level 3 (Q1-3) Those SSCs whose failure or malfunction would not significantly
impact public or worker safety, including those defense-in-depth design features intended
to keep doses ALARA (As Low As is Reasonably Achievable). These items have a minor
impact on public and worker safety and waste isolation.

Conventional Quality (CQ) Those SSCs not meeting any of the criteria for Quality Levels
1, 2, or 3. Conventional quality items are not subject to the requirements of the QARD.

This analysis method is based on an iterative design-classification process where each analysis
iteration is considered a final product for that phase of design. In this case, the system design and
the DBE analysis are evaluated to determine which of the system’s SSCs require design control
under the QA program. The analysis presented in this document, therefore, will be reevaluated as
necessary using a methodology appropriate to the level of DBE analysis and system design detail.
This approach is consistent with NUREG-1318, Technical Position on Items and Activities in the
High-Level Waste Geologic Repository Program Subject to Quality Assurance Requirements (NRC
1998, Section 4.2(a)), which allows engineering judgement and conservative bounding assumptions
to be used in cases where data are limited.

6.2 MGR DESIGN CONFIGURATION AND ARCHITECTURE

Prior to the QA classification of MGR SSCs, the system design configuration as well as the function
of the system’s SSCs are established. This classification analysis is based upon the system design
and functions as established by the System Description Document (SDD) (CRWMS M&O 1999¢)
and the MGR Concept of Operations (CRWMS M&O 1998b). In the process of QA classification,
if two or more subsystems perform similar functions or are similarly classified, these subsystems are
classified as a group under the higher level system and not listed individually.

6.3 DESIGN BASIS EVENT ANALYSIS

A preliminary analysis of MGR DBEs (CRWMS M&O 1998a) has been performed to determine the
effects of internal and external events on facility radiological safety and is utilized by this analysis
in the classification of MGR SSCs. The DBE analysis addresses both the DBE frequencies and dose
consequences at the site boundary. This analysis utilizes the results of the DBE analysis to evaluate
MGR SSCs against the classification criteria of procedure QAP-2-3.

T s a
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6.4 QUALITY ASSURANCE CLASSIFICATION OF MGR SSCs

The MGR SSCs are evaluated against the criteria of QAP-2-3 to determine the item QA
classification level. The results of the MGR preliminary DBE calculations (CRWMS M&O 1998a)
are utilized in this evaluation.

7. CONCLUSIONS

The results of this QA classification analysis are provided in Table 1. This analysis is based on
current MGR system design and the preliminary DBE analysis (CRWMS M&O 1998a). As the
design of the MGR proceeds and further analyses of MGR hazards are performed, this classification
analysis will be reviewed for impact and revised as necessary. The MGR classification checklists
included in procedure QAP-2-3 are reproduced in Attachment II. The basis for the classification
evaluation is provided in Attachment III.

Table 1. Uncanistered SNF Disposal Container System QA Classification

QL1 | QL-2 | QL3 cQ TBV
Uncanistered SNF Disposa! Contalner X N/A
System (UDC) )
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Attachment I
Acronyms
AP Administrative Procedure
ALARA As Low As is Reasonably Achievable
CFR Code of Federal Regulations
CQ Conventional Quality
CRWMS Civilian Radioactive Waste Management System
DBE Design Basis Event
DOE U. S. Department of Energy
M&O Management and Operating Contractor
MGR Monitored Geologic Repository
NLP Nevada Line Procedure
NRC U. S. Nuclear Regulatory Commission
QA Quality Assurance
QAP Quality Administrative Procedure
QARD Quality Assurance Requirements and Description
QL Quality Level
SDD System Description Document
SSCs Structures, Systems, and Components
TBD To Be Determined
TBV To Be Verified
TEDE Total Effective Dose Equivalent
YAP YMP Administrative Procedure
YMP Yucca Mountain Site Characterization Proj ect
w
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AttachmentII MGR Classification Checklists

| Importance to Safety or Waste Isolation Evaluation

i N
CRWMS/M&O Pre-Screening Checklist oA: L
Complste only spplicable itams. Page:1  Of: 1
1. Classfication Anelyss LD.: 2. SD0/5SC Ewaluaed:
3. Deecnption of SDIVSSC (or refererce):
Yes No .
4. PS1. Is the item directly ¢r indrectly relied upon to provide one of the following Important to Safety functions for

radioactive wastes received or handied?

a. Confinement or containment

b. Criticallty cortrol

c. Shielding

d. Hsat transfer

e. Strucnni Intagrity

1. Operations support necesssry for waste handling ssfety {refer to Quality Level 3 checkiists in Attachments I, lil,
or IV for guidance}

5. PS2. 1s the ltem directly or indrectly relled upon to provide sn inportant 1o Waste lsolation function?

8. Do the snswers to Blocks 4 and 5 indicste the nesd for an Importarce to Safety evalustion?

7. Comments/Justification:

QAP-2.3 (Effecrve 03/2¢/1390) 0972 {Rev. 05/08/1989)

Civilian Radioactive Waste Management System
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Attachment II MGR Classification Checklists

Importance to Safety or Waste Isolation Evaluation

CRWMS/M&O for MGR . QA: L
Complete only spplicable Hems. Page: 1 of: 4
1. Classfication Analyss LD.: 2EDDI.SSCTwlumed:

3. Description of SODVSSC [or refererce):

Yes

No

MGR Quality Level 1 Checklist

1.1,

Preciosure Phase:

Can {ailure of the lem d‘néﬁv result In loss of waste package containment or criticelity control for the spent mclear
fue!, high-level , 9rothc radoactive materials received far emglacement st the MGR?

1.2,

Is the Item required to prevert or mritigats a Category 1 DBE that could resuit In offsite dosss grester than or equs! to
100 mrem Tota! Effective Dose Equivalent (TEDE], per evert, to any member of the public locasted on or beyord the
site boundary {10 CFR 63.111{b}{(1) and 20.1301(s}{1))? Category 1 DBE "per avernt® imits sre interpreted as the
sum of the normal cperating dose and anticipated operstional occurrences phus the consequences from any single
sdditional low frequency Catsgory 1 DBE. Thissum Is stated on an snnual besis snd congstent with 10 CFR
63.111(s) or 10 CFR 20. .

13.

Is the ltem required to prevert or mritigam 8 Cetegory 2 DBE that could result in offsite doses grester than or equal to
5 tem TEDE, 50rem bined deep dose equivalent and committed dosa equivalert to any individusl argan or tissue
{other than the lens of the eye), 15 rem tose equivelent to the Jens of the eye, or 5O rem shallow dose equivelent to
the skin, per evert [10 CFR 63.111{b)[2)] 1 any individua located on or beyond any point on the boundary of the
site?

14.

Postclosure Phase:

Does the item perform a wasts Inlldcn lunwon that s roqwed to rnoet the performence chjectives in 10 CFR
€3.113(b) by:

forming part of the natural barriers or an eng neered barrier sysem required by 10 CFR 63.113(e)?

being drecty credited in the performance assessments required by 10 CFR 63.113(c) and 10 CFR 83.113(d) to
demonstrate the ability of the gedogic repository to limit expected annus) dose 1 the sverasgs member of the critical
group to less than 25 mrem TEDE ot any tlmo durhg ths first 10,000 years after permanent closure?

Do the snswers 1 Blocks 4 and § qualify the kem as a8 Quality Leve! 1 jtem?

7. Commants/Justification:

OAP-2-3 (Effectve 05/26/1938)

0973 (Rev. 05/08/1999)

Civilian Radioactive Waste Management System
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AttachmentII MGR Classification Checklists

Importance to Safety or Waste Isolation Evaluation

Complete only spplicable ltems. Page: 2 of: 4

Yoo N MGR Quality Level 2 Checklist

8. Preclosure Phass:

2.1, Does the Rem function to provide contrd and mansgement [l.e., collection and/or confirement) of site-gererated '
liquid, gasecus, cr sold low-level or mixed radosctive waste?

NOTE: Systems with trace concentration of rad onuclides, the fallure of which coud resit in offsits dosss less than
0.25 mrem per ysar, are not considered to perform radosctive waste maneg of contro! functons for the
purpose of this qualty level determination,

2.2. Does the ltem provide fire detsction, fire suppression, or otherwiss protect the important-w-radiological safety or
waste isoletion functions of Quality Level 1 SSCs fram the hazards of a fire?

23. As & result of a DBE, could consequental failure of the ltem, which is not intended to perfarm 8 Quality Level 1
radiological safety funcfon, prevent Quslity Leve! 1 SSCs from performing thelr intended radiolcgice! safety
function?

2.4. Isthe ltemrequired to prevent or mitigats 8 Category 1 DBE that could resuit in offsite dosss grester than or equal to
25 mrem TEDE, per event, to any member of the pubiic located on or beyond the sits boundery [10 CFR63.111{a)
and 10 CFR 20.1301({a)(1)]? Category 1 DBE "per evert® limits are interpreted as the sum of the norma! opersting
dose and anticipsted opersticral occurences plus the consequences from any single adddonal low frequency
Category 1 DBE. This sumis stated on an annus! basis and consitent with 10 CFR 63.111(sl or 10 CFR 20.

25. Is the item, In conjurction with an sdditions! item or administrative control {l.e., indirect impact], required to prevent
or mitigsts a Category 1 DBE that coud result in offsite doses greater than or equal © 100 meem TEDE, per event,
to eny member of the public located on or beyond the site boundery? Catsgory 1 DBE "per event” limits sre
Interpreted as the sum of the norma! operating dose and anticipated operational occumences plus the consequences
from sny sngle additioral Jow frequancy Category 1 DBE. This sum s stated on an snnuel basis and consistent with
10CFR63.111{a or 10 CFR 20,

2.8. s the Item, In conjurction with an additional item or administrative control (l.e., Indirect impact), required to prevent
or mitigate a Cetegory 2 DBE that cauld result in offsie dosss greater than or equat to 6 sem TEDE, 50 rem
combined desp dose equivalent and conmitted dose equivalert to sny Individus! organ or tissue (other than the lens
of the eye), 15 rem dose equivalent to the lens of the eys, or 50 rem shallow dose equivalent to the skin, per event,
to sny indivicuial located on or beyond any point on the boundary of ths site?

9, Postclosure Phase:

2.7. As 8 result of & DBE, could consequental fallure of the kem, whichis rot Intended to perfarm a Quality Level 1
. waste islation function, resit In:

a. the insbility of Quality Leve! 1 engneered barriers 1 perform their irtended long-term waste isolation function in the
postclosure phase? .

! b. long-term changes to the hydrologicsl characteristics of netursl barriers by creang significant ponding or the
possibility of drainege into the p loaxre underground?

¢. the Introduction of flids or other materisls that could sdversdy sffect the long-term geo hanicel chesactersti
of naturd barriers in the postciosure phass?

d. compromising the sbility of the naturel barriers to isolate wasts in the postclosure phase?

10. Do the snswers 1 Blocks 8 and 9 qualify the item as a Quality Level 2 item?

QAP-2.) [ENectve 05/28/1999) 0973 (Rev., 05/06/1999)

Civilian Radioactive Waste Management System
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Attachment I MGR Classification Checklists

'Importance to Safety or Waste Isolation Evaluation

Complete only applicable items. Page: 4 of: 4

MGR Quality-Level 3 Checklist

Yes No
112, Preciosure Phase:

i

1

i 3.1. Does the item function to provide an slarm 1 warn of significant Increases In radistion levels or concantrations ot
radiosctive matedal?

3.2. Does the item function t monitor variables to verify that operating conditions sre within techrica! specification
fimits?

3.3. Is the itemused in MGR emergency response to provide prompt svacustion of persornel, or to monitor veriables
used in helping 1 determine the cause or consequences of DBEs (duing post-accident investigations)?

3.4. Does the item function ss a part of the radidogicd, logica!, or erwironments! monitaring systems required to
assass radonuciide releass or dispersion following s DBE?

3.5. I3 the kem part of the design or design objectives for keeping levels of redioactive materia! In effluent to unresticted
areas 83 low as gracticable during norma! operations?

3.6. s the itemn required to lmit orsite worker doses from norma! operstons end during Category 1 DBEs, including
plenned recovery operstions, to less than 5 rem per year TEDE, 50 rem per yesr cormrbined deep doss equivalent and
committed dose equvalent to eny Indvidusl organ or Yssue {other than the lens of the eyel, 15 rem per year dose
equivalant to the Jens of the eye, or 50 rem per year shallow dose equivalent to the skin or any extremity?

13. Do tha answers to Block 12 quaify the Rem es a Quality Leve! 3 item?

14. Comments/Justification:

QAP.2.3 (Effectve 08/28/1995) 0873 (Rev. CS0R/ 1988

Civilian Radioactive Waste Management System
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UDC ‘ SSC: N/A uDC

Uncanistered SNF Disposal Contalner Level 3: N/A al @

Level 4: N/A Ps1 g QL2 (]

A : : PS2 7 Q13 [
R .. . I .ii

- Q-List|Rationale i psca [] ca ]

SDD / SSC Reference: [CRWMS M&0 1999¢ | TBVs Applicable to this Item:  [N/A \

Pre-Screen - Importance to Safety or Waste Isolation Evaluation

No Rationale:

[ @ jVerious tunctions important to radiclogical safety are parformed by disposal containers (DCs) during handling, storage,

0 b emplacement, and retrieval. Thess include providing stability for the waste inside the disposal container, transferring heat
Oe from the waste to the externa! environment, meaintalning required geometry, and reducing criticality potential.

dsd.
Te.

7 1
M‘ .
[:l IThe disposal container is part of the engineered bartier and is relied upon to provide an Important to Waste Isolation
function.

<
o
»

PS1

PS2

Rl OKIKIRIRIR]

Note: A Yes answer has been selected for either PS1 or PS2, therefore, the item Is subject to QARD requirements. An
Importance to Safety or Waste Isolation svaluation is required. Please continue with ths evalustion checklists below,

QL1 - Quality Level 1: High Safety or Waste Isolation Significance

Yes No Rationale:
11 & 0O Failure of the DC will directly resutt In loss of containment or criticality control.

12 O The DC is not required to prevent or mitigate a Category 1 DBE that could result in offsite doses greater than or equal to
100 mrem total effective dose equivalent (TEDE].

1.3 ] O [The DC Is required to prevent or mitigate a Category 2 DBE that could result in offsite doses greater than or equal to 5
rem TEDE, 50 rem combined deep and committed dose equivalents to any individua!l organ or tissue, 15 rem to the lens
of the eye, or 50 rem shallow doss equivalent to the skin. .
!
14 » Oe §The DC is pert of the engineered barrier and performs a waste isolation function.
t
2 Ov

|

QL2 - Quality Level 2: Low Safety or Waste Isolation Significance

Yes No Rationale:
22 O 0 INa
22 O 0O IN/A

23 O WA
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UDC . SSC: N/A ’ ubpc

Uncanistered SNF Disposal Container Level3: N/A - a1 &
Level 4: N/A PS1 [ QL2
. ——— — PS2 g QL3 O
O-" LlstRatlonale. psca [J ca O
24 O INA
25 00O INA
26 00O [NA
272 O Qe A
0 Ob-
0O Qge
DO d. .
QL3 - Quality Level 3: Minor Safety Significance or Occupational Exposure Significance
Yes No Rationale:
3T Ogg (va
32 OO AT
s OgQg (A
34 O0Qg [
35 OO A
36 OO [MA

Attachment Ill MGR QA Classification Page - 2 of l1l-2 ANL-UDC-SE-000001 REV 00



