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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) subsurface compressed air 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, 
Specifmztions, Design Analyses, and Technical Documents. Design Basis Event DeJinition & 
Analysis/QA Classzjkation 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, Classzjication of Permanent Items, and 
AP-3.1 OQ, 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 Verijied (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-SI. 1 Q, 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 
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assumptions in the QA classification of facility SSCs when data sources are limited. Also, procedure 
YAP-2.7QY Item Classification and Maintenance of the Q-List (Attachment 3, Section a), directs the 
use of the hghest 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, ClasszJLing Items, 
of DOE/RW-O333P (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 the system functions to distribute compressed air throughout the 
subsurface facility. The system is assumed to be concentrated in the subsurface areas, 
although a small portion will exist on the surface to interface with the site compressed air 
system. The system must supply compressed air in sufficient quantity and pressure to meet 
requirements for the development and emplacement sides of the repository. This analysis 
assumes that SSC design will incorporate fail-safe features or dedicated air sources (air 
reservoirs, gas bottles, etc.). The Subsurface Compressed Air System is assumed to contain 
non-radiological safety features to protect personnel fiom accidents and/or failures. The 
Subsurface Compressed Air System is also assumed to contain an internal and external 
monitoring capability to provide status of its operation. These assumptions are based on the 
MGR architecture as established by Monitored Geologic Repository Architecture (CRWMS 
M&O 1999b) and the MGR operations as 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. (TBV-228) 
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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 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 11. The following classification categories are specified by QAP-2-3 to meet the 
requirements of Section 2 of the QARD (DOE 1998). 

Oualitv 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. 

Oualitv Level 2 (OL-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. 

Ouality Level 3 (OL-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 Oualitv CCO) 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-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 functions 
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Subsurface Compressed Air System (SCA) 
Development Compressed Air System 
Emplacement Compressed Air System 

as established by the MGR Concept of Operations (CRWMS M&O 1998~). Verification of these 
functions is tracked by TBV-228. In the process of QA classification, if two or more subsystems 
perform similar hct ions or are similarly classified, these subsystems are classified as a group under 
the higher level system and not listed individually. 

QL-1 QL-2 QL-3 CQ TBV 
X 228 
X 228 

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 fi-equencies 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. 

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) 
are utilized in this evaluation. 

7. CONCLUSIONS 

7.1 MGR QA CLASSIFICATION 

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. 

The impact of important assumptions made in this analysis and the associated TBVs are discussed 
in the following section. 

Table 1. Subsurface Compressed Air System QA Classification 
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7.2 IMPACT OF UNVERIFIED DATA - TBV 228 

Use of unverified System Description Document (SDD) information is being tracked by TBV-228. 
The impact of TBV-228 on the classification of the SCCs of this system is expected to be minor. 
The functions of the system are developed and major changes are not expected. Future development 
of draft SDDs may result in changes to the system architecture, however, this is not necessarily 
associated with QA classification changes. Changes in architecture will be incorporated as the SDDs 
are approved. 
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9. ATTACHMENTS 
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Attachment I1 

Attachment I11 

Acronyms 

MGR Classification Checklists 

MGR QA Classification 
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Attachment I Acronyms 

ALARA 
CFR 

CRWMS 
DBE 
DOE 
FR 
M&O 
MGR 
NLP 
NRC 
QA 
QM 
QW 
QL 
SDD 
sscs 
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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Attachment ii MGK Classitication Checkhsts 

CRWMS/M&O 
Importance to Safety or Waste Isolation Evaluation 1 

Pre-Screening Checklist / Q A :  L 
I 

1. Classficatim Arelyss I.D.: 

1 ~ b. Criticality control 

2. SDD/SSC Evaluated: 
I 

i c. Shielding 

d. Heat transfer 
1 

4. 

I i e. Structural integrity 

I El. Is the i tem directly a indirectly relied upon to provide one of the following Imprtant t o  Safety functicns for 
radioactive wastes received a hardled? 

f .  Operations support necessary fa waste handling safety (refer to Qlality Level 3 checklists in Attachnents 11, Ill, 
or IV for guidance1 I 

j FS2. Is the i tem directly or indrectiy relied upm to povide an lnportant t o  Waste kolation furction? 

Do the answers to  Blocks 4 and 5 indcate the need for an Importame to  Safety evalcetion? 

7.  CommentslJustification: 

WP-2-3 (Effemve 05/26/19991 0972 (Rev. 05/06/1999) 
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QA: L 

Attachment ii MGK Ciassiiication Checkiists 

1. Classificaticn Aralyss I.D.: 2. SDDlSSC Evaluated: 

3. Descripticn of SDDlSSC [or reference): I 

a. 

b. 

forming part of the natural barriers a an engineered barrier system required by 10  CRI 63.1 13(a)? 

being drectly credited in the prformance assessments required by 1 0  CFR 63.1 1 3 1 ~ )  and 1 0  CFR 63.1 13(d) to  1 

Yes No 

+r- I 

MGR Quality Level 1 Checklist 
Preclosure Phase: I 

Can failure of the item directly result in loss of waste package containment or criticality convol for tk spent nwlear 
fuel, high-level wastes, or other radoactive materials received f a  emHacemnt at the MGR? i 1 .l. 

1.2. Is the item required to prevent or m'tigate a Category 1 DBE that could result in offsite doses greater than or eq-ral t o  
100  mrem Total Effective Dose Eq-rivalent (TEDE). per event, to any member of the plblic located cn or beyond the 
site boundary I10  CFR 63.1 11 [b ) l l )  and 20.1301 [a)[ l ) l? Category 1 DBE "per event" limiis are interpeted as the 
sum of the normal cperatirg dose and anticipated operational occurrences plus the conseqences from any single 
additional low frequercy Category 1 DEE. This sum is stated on an anlxlal basis a d  consistent wi th 1 0  CFR 
63.111(at or lOCFR20. 

1.3. Is the i tem required t o  prevent or mitigate a Category 2 DBE that could result in offsite doses greater than or e q a l  to 
5 rem TEDE, 50 rem combined deep dose equivalent and committed dose eq-rivalent t o  any indiddual organ or tissue 
(other than the lens of the eye), 15 rem dose equimlent to the lens of the eye, or 50 rem shallow dose equivalent t o  
the skin, per event I10 CFR 63.1 l l ( b I ( 2 ) l  to any individual located on or beycnd any point on the boundary of the 
site? 

Postclosure Phase: 

1.4. Does the i tem perform a waste is lat ion function that is required t o  meet the performance otjectives i n  1 0  CFR 
~ 

63.113(b) by: i 

Do the answrs  to Blocks 4 and 5 qualify the item as a aa l i t y  Level 1 item7 

ication: I 

I 

I 
I 

I 

t 

OAP-2-3 lEffedve 0512611999) 0973 [Rev. 05/06119991 
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Importance to Safety or Waste Isolation Evaluation 
for MGR 

Attachment ii MGW Ciassiiication Checkhsts 

I Complete only applicable items. 

MGR Quality Level 2 Checklist 
Yes No 

QA: L 

Page: 2 Of: 4 

Reclosure Phase: 

2.1. Does the item fmction to  provide contrd and management [i.e., collection andlor confinement) of site-generated 
liquid, gaseous, a solid low-level or mixed radioactive waste? 

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

~~ 

2.2. Does the item provide fire detection, fire suppression, or othrwise protect the important-to-radiological safety or 
waste isolation functicns of Qualiw Level 1 SSCs from the hazards of a fire? 

2.3. As a result of a DBE, could consequential failure of the item, which is rnt intended to perfam a Quality Level 1 
radiological safety function, pevent Quality Level 1 SSCs from performirg their intended radiolcgical safety 
function? 

2.4. Is the i tem required to  prevent or nitigate a Category 1 DBE that could result in offsite doses greater than or eplal to 
25  mrem TEDE. per event, t o  any member of tk public located onor beyondthe ate boundary I10 CFR 63.111(al 
and 10 CFR 20.1301 [a ) l l  ) I ?  Category 1 DEE "per event" limits are interpeted as the sun of the mrmal operating 
dose and ant ic ipted operational occurences plus the consequences from any sirgle addtional low frequency 
Category 1 DBE. This sum is stated on an anrual basis and consistent with 1 0  CAI 63.1 11 (a) or 1 0  CFR 20. 

2.5. Is the item, in conjunction wi th an additional item or adninistrative cmtrol [i.e., indirect impact), requred t o  prevent 
or mitigate a Category 1 D E  that codd r e d t  in offsite doses greater than or eplal to 100 mrem TEDE, per event, 
to any member of the public located on or beyond tk site bounttary? Category 3 D E  "per event" limits are 
interpreted as the sum of the normal operating dose and anticipated operational occurrences plus tk consequences 
from any angle additional low frequency Category 1 DEE. This sum is stated on an anntal basis and consistent with 
10CFR63.111la) a 10CFR20. 

~ ~~ ~~ ~~ 

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

Postclosure Phase: 

As a result of a DBE, could consequential failure of the item, which is rot intended to  per fam a Quality Level 1 
waste is lat ion function, result in: 

2.7. 

a. the inability of OLlality Level 1 engneered barriers to perform t h i r  intended long-term waste isolation function in the 
postclosure phase? 

b. long-term changes to  the hyctological characteristics of natural barriers by creating significant pmding or the 
possibility of drainage into the postclosure underground? 

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

1 

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

Do the answers to Blocks 8 and 9 qualify the item as a Cbality Level 2 item? 

OAP-2-3 (Effedve 05126/19991 0973 IRev. 0510611999l 
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CRWMS/M&O , for MGR 

Attachment I1 MGR Classification Checklists 

QA: L 

'2. ~ 

Yes No 
Preclosure Phase: 

Comp/ete only applicable items. 

3.1. Does the item function to  provide an alarm to warn of significant increases in radiation levels or concentrations of 
radicective material? 

! 
I 
i 

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

I 

MGR Quality Level 3 Checklist 

areas as low as Facticable &ring normal operations? 

I Page: 4 Of: 4 

13. 

I 

~ 

Do tk answers to Block 12 qualify the item as a Cbality Level 3 item? 

I 

1 

1 

1 
(IAP 2 3 IEffecuve 05/26/19991 0973 (Rev 05/06/1999) 
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SSC: Development Compressed Air System SCA 
Subsurface Compressed Air System Level 3: 

SDD I SSC Reference: IAssumption 5.1 

Level 4: NIA 

TBVs Applicable to this Item: 1228 

SCA 
QLI n 

PSI QL2 

~ 

Pre-Screen - Importance to Safety or Waste Isolation Evaluation 

PSI 0 
0 

Yes No Rationale: 
a /This item is not directly or indirectly relied upon to provide one of the following Important to Safety functions for radioactive 
b, lwastes received or handled at the MGR: confinement or containment, criticality control, shielding, heat transfer, structural 

/integrity, or operations support necessary for waste handling safety. 0 MC., 
iI h 3 d . i  

m e .  I 
'@ f .  j 

PS2 a 14 iThis item is not directly or indirectly relied upon to provide an Important to Waste Isolation function. 
I 

Note: If only No answers are given, the item is not subject to QARD requirements. The item is classified as Conventional Quality and 
an Importance to Safety or Waste Isolation evaluation is not required. Stop Here. 

QLI - Quality Level 1 : High Safety or Waste Isolation Significance 
Yes No Rationale: 

El 

1.3 0 

I N/A 

QL2 - Quality Level 2: Low Safety or Waste Isolation Significance 
Yes No Rationale: 

2.1 0 0 
INIA I 
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SSC: Development Compressed Air System SCA 
Subsurface Compressed Air System 3: NIA 

SCA 
QLI 0 

PSI 0 QL2 0 
PS2 0 QL3 0 

PSCQ CQ 

Level 4: NIA 

2.4 0 INIA 

I 

1 NIA 

I 
I 

NIA 

2.5 cl r- 
L 

2.6 ci 0 

2.7 0 
0 

17 
QL3 - Quality Level 3: Minor Safety Significance or Occupational Exposure Significance 

Rationale: 
'NIA 

Yes No 

0 3.1 

3.2 0 ! NIA 

I 

I NIA 3.3 0 c 
I I 
I 

JNIA 

i 
3.4 cl 

I I 

/N/A , 3.5 0 

3.6 0 0 Nii: 
I 
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I 
I 

i 
I 

c] N/A 

0 N/A 

SSC: Emplacement Compressed Air System SCA 
Subsurface Compressed Air System Level 3: N/A 

SCA 
QLI 

PSI  QL2 Level4: NJA 

Note: If only No answers are given, the item is not subject to QARD requirements. The item is classified as Conventional Quality and 
an Importance to Safety or Waste Isolation evaluation is not required. Stop Here. 

QLI - Quality Level 1: High Safety or Waste Isolation Significance 
Yes 

0 
No Rationale: 
0 (N/A 1 . 1  

1.2 

1.3 

1.4 

c 

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

I? 2.1 

2.2 0 

2.3 
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SSC: Emplacement Compressed Air System SCA 
Subsurface Compressed Air System Level 3: N/A 

SCA 
QLI  0 

PSI QL2 0 
PS2 0 QL3 

Level 4: N/A 

PSCQ CQ 

I I NIA 2.4 

2.5 

2.6 

2.7 

I I 

NIA 

I 

NIA 

~ 

I 
INIA 

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

3.1 

3.2 

3.3 

3.4 

3.5 

3.6 

Yes 

0 

0 

0 

0 

0 

Rationale: 
NIA 

I 1 

NIA 

I 

NIA 

L I 
I lNiA 
I 

I 
NIA 
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