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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) backfill emplacement 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, Q-List (YMP 1998). The Q-List identifies those 
MGR SSCs subject to the requirements of DOE/RW-O333P, 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 (1.2.1.1 1) 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, Classzjication of Permanent Items, and 
AP-3. lOQ, 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 (TBY) 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 witll procec 
AP-SI. lQ, Software Management. 

.ure 

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-1 3 18, 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 
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assumptions in the QA classification of facility SSCs when data sources are limited. Also, procedure 
YAP-2.7Q7 Item Classzjication 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. 
Currently, no DBEs associated with this system are identified by the preliminary DBE calculations 
(CRWMS M&O 1998a). 

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, Classzfiing Items, 
of DOERW-0333P (DOE 1998). 

4.3 CODES AND STANDARDS 

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 

The following assumptions were made in the performance of this analysis. 

5.1 This analysis assumes that system design and SSC functions are established by the system 
description found in the Bacl$ll Emplacement System Description Document (CRWMS 
M&O 1998~). This assumption is based on the fact that this type of information is found in 
this System Description Document (SDD). 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 Repositovy Concept 
of Operations (CRWMS M&O 1998b). This assumption is 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 
estab’lishing the configuration and function of MGR SSCs and 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 
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Attachment 11. 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 (OL-1) Those SSCs whose failure could divectly result in a condition 
adversely affecting public safety. These items have a high safety or waste isolation 
significance. 

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. 

Oualitv Level 3 (QL-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 Reasonably Achievable). These items have a minor 
impact on public and worker safety and waste isolation. 

Conventional Qualitv (CO) 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 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-1 3 18, Technical Position on Items and Activities in the 
High-Level Waste Geologic Repositovy 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 SSCs are established. This classification analysis is based upon the system design and 
functions as established by the Bacltfll Emplacement System Description Document (SDD) 
(CRWMS M&O 1998c) and the Monitored Geologic Repository 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 
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1 QL-1 QL-2 QL-3 
Backfill Emplacement System (BES) X 

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. 

CQ TBV 
N/A 

6.4 QUALITY ASSURANCE CLASSIFICATION OF MGR STRUCTURES, SYSTEMS 
AND COMPONENTS 

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, 
p. 173) 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 11. The basis for the classification 
evaluation is provided in Attachment 111. 

Table 1. Backfill Emplacement System QA Classification 
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Attachment I Acronyms 

ALARA 
CFR 

CRWMS 
DBE 
DOE 
FR 
M&O 
MGR 
NLP 
NRC 
QA 
QQ 
QW 
QL 
SDD 
s s c s  
TBD 
TBV 
TEDE 
YAP 
YMP 

CQ 

As Low As Reasonably Achievable 
Code of Federal Regulations 
Conventional Quality 
Civilian Radioactive Waste Management System 
Design Basis Event 
U. S. Department of Energy 
Federal Register 
Management and Operating Contractor 
Monitored Geologic Repository 
Nevada Line Procedure 
U. S. Nuclear Regulatory Commission 
Quality Assurance 
Quality Administrative Procedure 
Quality Assurance Requirements and Description 
Quality Level 
System Description Document 
Structures, Systems, and Components 
To Be Determined 
To Be Verified 
Total Effective Dose Equivalent 
YMP Administrative Procedure 
Yucca Mountain Site Characterization Project 

_ _ _ ~ ~  ~ ~ ~ ~ ~ 
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CRWMS/M&O Pre-Screening Checklist 

Page: 11-1 of 11-4 

QA: L 

Attachment Ii  MGK Ciassiiication Checkiists 

i 1. Classificatim Amlyss I.D.: 2. SDD/SSC Evaluated: 

b. Criticality control 
1 
I 
I 

~ 

d. Heat transfer 

e. Structural integrity 

f. Operations support necessary f a  waste handling safety (refer t o  Chality Level 3 checklists in A t tachen ts  11, Ill, 
or IV for Tidance) 

1 FS2. Is the item directly or indrectly relied upon to povide an Inportant to Waste lsolation furction? 

6. I 
I i Do the answers to Blocks 4 and 5 indcate the need for an Inportawe to  Safety evalmtion? 
I I 

7. CommentslJustification: 

I I 

I 

OAP-2-3 IEffecDve 05/26/1999) 0972 lRev 05106119991 
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Attachment IT MGR CJassification Cneckiists 

1 Importance to Safety or Waste Isolation Evaluation 
QA: L CRWMS/M&O ~ for MGR 

Complete only applicable items. I Page: I of: 4 

1. Classficaticn Analysis 1.0.: ~ 2. SDDISSC Evaluated: 

I 
3. Descripticn of SDD/SSC (or reference): 

I 

Yes No 
MGR Quality Level 1 Checklist 

j' i 
I 
I * 

7. CommentslJus 

Reclosure base:  

Can failure of the item directiy resalt in loss of waste package containment or criticality control for tk spent nuclear 1 .l. 
fuel, high-level wastes, or othw radoactive raterials received fcc emplacement at the MGR? ~ 

sum of the normal operatiq dose and anticipated operational occurrences plus the consequences from any single 

Is the item required to  prevent or mtigate a Category 1 DBE that could result in offsite doses greater than or equal t o  
1 0 0  mrem Total Effective Dose Equivalent (TEDE), per event, t o  any member of the plblic located cn or beyord the 
site boundary 110 CFR 63.111(b)(l) and 20.1301(a)(l)I? Category 1 DEE "per event" limits are interpeted as the 

additional low frequency Category 1 DEE. This sum is stated on an anrual basis ard consstent wi th 10 CFR 
63.111(al cr lOCFR20. 

1.2. 

1.3. Is the i tem required t o  prevent or mtigate a Category 2 DBE that could result in offsite doses greater than or equal to 
5 rem TED€ 5 0  rem combined deep dose equivalent and committed dose equivalent to any individual agan or tissue 
(other than the lens of tk eye). 15 rem dose equivalent to the lens of the eye, or 50 rem shallow dose equivalent t o  
the skin, per event [ l o  CFR 63.1 11{b1(211 to any individual located on or beycnd any point on the boundary of the 
site? 

I 

I 
Postclosure Phase: ~ 

I 

1.4. Does the i tem perform a waste isolatim function tha t  i s  required to meet the performance okjectives in 1 0  CFR 
63.113(b) by: 

~ 

a. forming part of the natural barriers cr an engneered barrier system required by 10  CFR 63.1 13(a)? I 
b. being clirectly credited in the performance assessments required by 1 0  CFR 63.1 13ic) and 1 0  CFR 63.1 13(d) to  

demonstrate the ability of the gedogic repository to limit expected annual dose to the averas  merntzr of the critical 
group t o  le= than 25 mrem TEDE at any time during tk first 10,000 years af tw permanent closure? 

I 

Do the answrs  to BImks 4 and 5 qualify the item as a Cbality Level 1 item? 

fication: 

OAP-2-3 IEffemve 05/26/1999) 0973 (Rev. 05/06/19991 
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Attachment ii MtiR Ciassiiication Checklists 

i Importance to Safety or Waste Isolation Evaluation 1 
/ Q A :  L 

for MGR I 
CRWMS/M&O 

Yes No 

18. 

__- 

Complete only applicable items. 

MGR Quality Level 2 Checklist 
Preclosure Phase: 

Does the item fmction to  provide contrd and management he., collection andlor confinement) of site-generated 
liquid, gasecus, IX solid lawlevel or mixed radoactive waste? 

NOTE Systems with trace ccncentration of radonuclides, the failure of which codd result in offsite doses less than 
0.25 mrem per year, are not considered to perfam radoactive waste maragement or control functions for the 
purpose of this quality level determination. 

2.2. Does the item provick fire detection, fire mppression, or otherwise protect the important-to-radiological safety or 
waste isolation functicns of Quality Level 1 SSCs f r m  the hazards of a fire? 

2.3. As a result of a DEE, could consequential failure of the item, which is mt intended to  per fam a Quality Level 1 
radiological safety function, prevent Quality LewI  1 SSCs from performirg their intended radiological safety 
function? 

2.1. 

2.4. Is the i tem required to  prevent or rritigate a Category 1 DBE that could result in offsite doses greater than or ecpal to ' 
25 mrem TEDE. per event, t o  any member of tk putiic located on or beyond the ste boundary I10  CFR 63.11 1 la) 
and 10 CFR 20.1301 1a)ll ) I ?  Category 1 DEE "per event" limits are hterpeted as the sun of the mrmal operating 
dose and ant ic ipted operatiorel occurences plus the consequences from any sirgle additional low frequency 
Category 1 DBE. This sum is stated on an anlxlal basis and consistent with 1 0  CFR 63.1 11 (a1 or 1 0  CFR 20. 

~ 

9. 

~~ ~ ~ ~ ~ ~~~ ~~ 

2.5, Is the item, in conjunction wi th an additional item or adninistrative ccntrol (i.e., indirect impact), requred to prevent 
or mitigate a Category 1 DE€ that codd result in offsite doses greater than or ecpal to 100 mrem TEDE, per event, 
t o  any member of the public located on or beyond tk site boundary? Category 1 D E  "per event" limits are 
interpreted as the sum of the normal operating dose and anticipated operational occurrences plus tk consequences 
from any sngle additiorel low frequercy Category 1 DEE. This sum is stated on an annlal basis and consistent wi th 
10CFR63.111la) a 10 CFR20. 

Is the item, in conjunction wi th an additional item or adninistrative ccntrol (i.e., indirect impact), requred to  prevent 
or mitigate a Category 2 DEE that cculd result in offsite doses greater than or equal t o  5 rem TEDE, 5 0  rem 
combined deep dcse equivalent and comnitted dose ecpivalent to any indibidual agan or tissue (other than the lens 
of the eye), 15  rem dose equivalent to the lens of the eye, or 50  rem shallow dose equivalent to tk skin, per event, 
to any individual located on or beyond any point on the boundary of tk site? 

Postclosure Phase: 

As a result of a DEE, could consequential failure of the item, which is rot intended t o  perfam a Quality Level 1 
waste isolation function, rewlt  in: 

~ 

, 

2.6. 

2.7. 

10. 

a. the inability of (3uality Level 1 engneered barriers to perform t k i r  intended long-term Waste isolation furction in the 
postclosure phase? 

long-term changes to  the hyctological characteristics of mtural barriers by creating significant pcnding or the 
possibility of drainage into the postclosure underground? 

b. 

c. the introduction of fluids IX other materials that could adversely affect tk lonpterm geo-mechanical characteristics 
of natural barriers in the postclosure phase? 

~ 

I 
d. compromsing the ability of the natural barriers t o  isolate waste in the postclosure phase? I 

Do the ansmrs to Blccks 8 and 9 qualify the item as a mal i ty Level 2 item? 

QAP-2-3 (Effective 05/26/1999] 0973 (Rev. 05106119991 
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CR W MS /M&O 

Page: 11-4 of 11-4 

Importance to Safety or Waste Isolation Evaluation 
for MGR L: L 

Attachment I1 MGR Classification Checklists 

Complete only applicable items. ~ Page: 4 

I i i  
1 14. CommentslJi 

Of: 4 

MGR Quality Level 3 Checklist 
f’reclosure Phase: 

3.1. Does the item function to p rov ih  an alarm to warn of significant imreases in radiation levels or concentrations of 
radioactive material? 

3.2. Does the item function to monitor variables to  verify that operating conditions are within techrical specification 
limits? 

3.3. Is the i tem used in MGR emergency response to provide prompt evacuation of persomel, or t o  moritor variables 
used in helping to determine tk cause or corsequences of DBEs (duing post-accident investigations)? 

I 
3.4. Does the item function as a part of the radidogical, meteorological, or environmental monitaing systems required to 

assess radonuclide release or dispersicn following a DBE? 
’ 

~ 

3.5. Is the item part of the design a design objectives for keep iq  levels of radioactive material in effluent t o  unresricted 
areas as lovv as pacticable &ring normal operations? 

3.6. Is the item required to  limit orsite worker doses from mrmal operations and during Category 1 D B k ,  including 
planned recovery operations, to less than 5 rem per year TEDE. 50 rem per year corrbined deep dose ecplivalent and 
committed dase equvalerrt to any indvidual organ or tissue (other than the lens of the eve), 15  rem per year dose 
equivalent t o  tk lens of the eye, a 50 rem per year shallow dose equivalent t o  tk skin or any extremity? 

! 

, 
Do tk answers to Block 12 qualify the item as a Qlality Level 3 item? I 

I I 

I 

I 

IAP-2 3 (Effemve 05/26/19991 0973 (Rev 05106119991 
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Backfill Emplacement System 

1 Q-List Rationale I 

SSC: N/A 

Level 3: NIA 

Level 4: NIA PSI 

PS2 

PS CQ 

Pre-Screen - Importance to Safety or Waste Isolation Evaluation 

PSI 

PS2 

Note: A Yes answer has been selected for either PSI or PS2, therefore, the item is subject to QARD requirements. An Importance to 
Safety or Waste Isolation evaluation is required. Please continue with the evaluation checklists below. 
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Level 1: High Safety or Waste Isolation Significance 
Rationale: 
Failure of the backfill emplacement system would not directly result in a loss of waste package containment or criticality control. 

~ 

The Backfill Emplacement System is not required to prevent or mitigate a Category 1 DBE that could result in offsite doses 
greater than or equal to 100 mrem TEDE, per event, to any member of the public located on or beyond the site boundary [IO 
CFR 63.111(b)(l) and 10 CFR 20.1301(a)(l)]. 

The Backfill Emplacement System is not required to prevent or mitigate a Category 2 DBE that could result in offsite doses 
greater than or equal to 5 rem TEDE, per event, to any member of the public located on or beyond the site boundary [ I O  CFR 
63.111(b)(Z). 

The Backfill Emplacement System prepares the backfill to meet performance requirements. This system emplaces the backfill; I 

/it does not perform a waste isolation function by becoming part of the natural barrier or an engineered barrier system and is not 
'directly credited in a performance assessment required by 10 CFR 63.1 13 (c) or 63.113(d). 

Level 2: Low Safety or Waste Isolation Significance 
Rationale: 
:This SSC does not perform a site-generated radioactive waste control function. 

7 

~ L 
his SSC does not perform a fire protection function. 

1 [As a result of a DBE, failure of the backfill emplacement system (which itself is not intended to perform a Quality Level 1 
'radiological safety function) could prevent a Quality Level 1 SSC (such as a waste package, by falling on it and damaging it in 
,some manner) from performing its intended radiological safety function. 
I I 
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Backfill Emplacement System 

i 
This item, in conjunction with an additional item or administrative control (Le., indirect impact), is not required to prevent or 
mitigate a Category 2 DBE that could result in offsite doses greater than or equal to the more limiting of 10 CFR 63.1 1 l(b)(2) 
doses to any individual located on, or beyond, any point on the site boundary. 

Failure of the backfill emplacement system as a result of a DBE is not expected to result in an interaction with other QL-1 
SSCs or compromise their ability to perform their intended waste isolation function. 

I 

SSC: NIA 

Level 3: N/A 

Level4: N/A 

I Q-List Rationale I 

BES 

2.4 [I 3 \This item is not required to prevent or mitigate a Category 1 DBE that could result in offsite doses greater than or equal to 25 
mrem TEDE, per event, to any member of the public located on or beyond the site boundary [ I O  CFR 63.1 1 l(a) and 10 CFR 
20.1301 (a)(l)]. 

1 

2.5 

2.6 

2.7 

This item, in conjunction with an additional item or administrative control (Le., indirect impact), is not required to prevent or 
mitigate a Category 1 DBE that could result in offsite doses greater than or equal to 100 mrem TEDE, per event, to any 
member of the public located on or beyond the site boundary. I 

QL3 - Quality Level 3: Minor Safety Significance or Occupational Exposure Significance 
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