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YUCCA MOUNTAIN PROJECT OFFICE (PROJECT.OFFICE) QUALITY ASSURANCE'(QA)
AUDIT 89-5 OF REYNOLDS ELECTRICAL & ENGINEERING CO., INC. (REECo) SUPPORT
OF THE YUCCA MOUNTAIN PROJECT (NN1-1989- 3416)

Please be advised that a team from the Project Office will conduct a OA audit
of the REECo Quality Assurance Program'Plan and. quAlity-related activities
starting on September 25, 1989. Please arrange facilities ftr a pre-audit
conference for appropriate personnel at your Las Vegas, Nevada facility
beginning at 10 a.m. on Monday, September 25, 1989. The post-audit conference
is tentatively scheduled for 10 a.m. on Friday, September 29, 1989.

The audit will focus on the following areas:

QA Program Elements

1.0 Organization '
2.0 QA Program -0
4.0 Procurement Document Control -

5.0 Instructions, Procedures, and Drawhgs
6.0 Document Control
7.0 Control of Purchased Items and Services
8.0 Identification and Control of Items
9.0 Control of Processes

10.0 Inspection
11.0 Test Control
12.0 Control of Measuring and Test Equipment
13.0 Handling, Shipping, and Storage
14.0 Inspection, Test, and Operating Status
15.0 Control of Non-Conforming Items
16.0 Corrective Action
17.0 Quality Assurance Records
18.0 Audits

77,1,
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The audit team will consist of:

William H. Camp, Audit Team Leader/Lead Auditor, Science Applications
International Corporation (SAIC), Las Vegas, NV

Stephen P. Hans, Auditor, SAIC, Las Vegas, NV
Frederick J. Ruth, Auditor, SAIC, Las Vegas, NV
Frank J. Kratzinger, Auditor, SAIC, Las Vegas, NV
Amelia I. Arceo, Auditor, SAIC, Las Vegas, NV
Neil D. Cox, Auditor, SAIC, Las Vegas, NV
Mario R. Diaz, Auditor, U.S. Department of Energy/Yucca Mountain Project,

Las Vegas, NV
Catherine E. Hampton, Auditor-in-Training, U.S. Department of Energy/

Yucca Mountain Project, Las Vegas, NV

Observers from the State of Nevada, U.S. Nuclear Regulatory Commission,
U.S. Department of Energy/Headquarters, or other interested parties may
accompany the audit team.

If you have any questions, please contact James Blaylock of my staff at
(702) 794-7913, or Dale Hedges of SAIC at (702) 794-7239.

Edwin L. Wil t, Acting Director
Quality Assurance Division

YMP:JB-5725 Yucca Mountain Project Office

Enclosure:
Audit Plan 89-5
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cc w/encl:
Ralph Stein, HQ (RW-30) FORS
Dwight Shelor, HQ (RW-3) FORS
J. W. Gilray, NRC, Las Vegas, NV
J. E. Kennedy, NRC, Washington,h
S. W. Zimmerman, NWPO, Carson City, NV
M. A. Fox, REECo, Las Vegas, NV
R. J. Bahorich, SAIC, Las Vegas, NV
G. P. Fehr, SAIC, Las Vegas, NV, 517/T-12
W. H. Camp, SAIC, Las Vegas, NV, 517/T-06
A. I. Arceo, SAIC, Las Vegas, NV, 517/T-06
N. D. Cox, SAIC, Las Vegas, NV, 517/7-06
S. P. Hans, SAIC, Las Vegas, NV, 517/7-06
F. J. Ruth, SAIC, Las Vegas, NV, 517/T-06
F. J. Kratzinger, SAIC, Las Vegas, NV, 517/T-06
L. G. Scherr, SAIC, Las Vegas, NV, 517/T-06
J. J. Brogan, SAIC, Las Vegas, NV, 517/7-12
T. W. Noland, W, Las Vegas, NV, 517/T-06
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YUCCA MOUNTAIN PROJECT QUALITY ASSURANCE AUDIT PLAN

AUDIT 89-5

SEPTEMBER 25 - 29, 1989

1.0 PURPOSE AND SCOPE

The purpose of this audit is to evaluate the Reynolds Electrical &

Engineering Co., Inc. (REECo) Quality Assurance Program Plan (QAPP),

and to verify any implementation of the Quality Assurance program

requirements as they relate to the Yucca Mountain Project.

The scope of the audit will be to verify that the REECo Quality Assurance

(QA) program meets the requirements of NNWSI/QAP-88-9, Revision 2, and

project administrative procedures, and to verify the adequacy of

implementation of the OA program. In addition, the Yucca Mountain

Project Office is attempting to consolidate the number of calibration

vendors who currently serve the project participants. REECo has been

requested to provide such services for mechanical types of calibrations

within their capabilities. These calibration services are to be

performed in accordance with the Quality Assurance requirements contained

within the project Quality Assurance Plan (QAP), NNWSI/88-9. The Project

Office will attempt to verify that the REECo calibration program does

meet the QA requirements of the QAP. Discrepancies identified during the

previous audits/surveillances that have not been closed will be added to

the scope of the audit to determine whether REECo has taken effective

corrective actions.

2.0 ORGANIZATION TO BE AUDITED

Reynolds Electrical & Engineering Co., Inc.

3.0 AUDIT SCHEDULE

Pre-Audit Team/Observer Meeting 8:00 a.m., September 25, 1989,
Las Vegas, NV

Pre-Audit Conference 10:00 a.m., September 25, 1989,

Las Vegas, NV

Audit Activities 12:30 p.m. - 4:00 p.m.,
September 25, 1989, Las Vegas/

Mercury, NV

Audit Activities 8:00 a.m. - 4:00 p.m.,
September 26 - September 27,

1989, Las Vegas/Mercury, NV
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3.0 AUDIT SCHEDULE (CONTINUED)

Audit Activities 8:00 a.m. - 11:00 a.m.,
September 28, 1989, Las Vegas/
Mercury, NV

Post-Audit Conference 10:00 a.m., September 29, 1989,
Las Vegas, NV

4.0 REQUIREMENTS TO BE AUDITED AND APPLICABLE REFERNCES

NNWSI/QAP-88-9, Revision 2
NNWSI Administrative Procedures REECo QAPP, 568-DOC-115, Revision
7
REECo Quality Procedures

The conduct of the audit will be guided by the documents listed below:

o QAP-18-01, "Audit System for the Waste Management Project Office,"
Revision 3

o QMP-16-03, "Standard Deficiency Reporting System," Revision 1

o Quality Assurance Audit Task Organization

o Audit Observer Inquiry

o Policy for Participation of State, Tribal, and NRC Representatives as
Observers on Department of Energy (DOE) Audits, dtd. July 14, 1987

o HLW Division Procedure for Conducting Observation Audits of DOE/HLWR
Program Quality Assurance Audits

o Headquarters Observation of Project Office Quality Assurance Audits

5.0 ACTIVITIES TO BE AUDITED

The activities to be audited during the audit include the following:

Programmatic Elements:

All program elements identified in the REECo QAPP will be audited. The
assessment of Section III will be confined to:

o Change Control
• Technical Assessment Review
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Technical Areas:

No technical work has been identified. Interviews will be performed with
technical personnel when warranted.

6.0 AUDIT TEAM MEMBERS

William H. Camp, Audit Team Leader/Lead Auditor, Science Applications
International Corporation (SAIC), Las Vegas, NV

Stephen P. Hans, Auditor, SAIC, Las Vegas, NV
Frederick J. Ruth, Auditor, SAIC, Las Vegas, NV
Frank J. Kratzinger, Auditor, SAIC, Las Vegas, NV
Neil D. Cox, Auditor, SAIC, Las Vegas, NV
Amelia I. Arceo, Auditor, SAIC, Las Vegas, NV
Mario R. Diaz, Auditor, U.S. Department of Energy/Yucca Mountain Project,

Las Vegas, NV
Catherine E. Hampton, Auditor-in-Training, U.S. Department of Energy/Yucca

Mountain Project, Las Vegas, NV

7.0 AUDIT CHECKLISTS, ANNEXES, AND ATTACHMENTS

Annex A - DOE Procedure on Protocol (July 1987)
Annex B - NRC Draft QA Procedure for Observing DOE/OGR/HLWR

Program Audits
Annex C - DOE/HQ/OGR Observation of YMP QA Audits (Draft)
Attachment 1 - YMP Quality Assurance Audit Task Organization
Attachment 2 - YMP Audit Observer Inquiry
Attachment 3 - Objectives for the Technical Phase of the Quality

Assurance Audit (as amended)
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Prepared By:

Prepared By:

W. H. Camp, Lead[ditor

Dale Hedges, Verificati
Department Manager

Date: _ _- _ _-g

Date: -3 d

Prepared By: Date:
Edwin L. Wilmot, Acting Director,
Quality Assurance Division,
Yucca Mountain Project Office



ANNEX

Department of Energy
Washinglon. DC 20585

-J~l 1 4 198

State and Tribal Representatives (List Attached)

At the last Quality Assurance Coordinating Group seeting DOE, State,Tribal and NRC representatives discussed the policy that should be usedwith regard to the participation of State, Tribal *ad MiC representativeson DOE audits. It appears that a general consenus was reached among themeeting participants on a procedure for participating In the DOE QAauditing process. Details are in the attached draft policy statement.
We are pleased to invite your review of the enclosed draft policystatement and would appreciate knowing of any remaining concerns you mayhave.

Sincerely,

Stephem 3. We
Asoclate Director for
Geologic Repositories. Office ofCivilian ad ioactiv we Wte Management

Enclosure

SAIC/T&MSS

IUAY 2 7 1988

;(N.4P4?0'L 8,
I

CCF RECEIVED

CeIlebraan, the JUS. Cotisnaujiew &Cereitennal - /787-1987
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PCLIC! FOR PARTICIPA:&ON OF STATE, DRISiL AND NRC RZPLES.sTAT:VES
AS OBSERV2.S ON DOE AUDITS

1. The QA Manager of OGB will furnish to the State, Tribal and N1C
representatives a schedule of audits planned by DOE-HQ (OCR) and by the
DOE project offices. Because of frequent changes to the schedule, the
schedule vill be updated at approximately monthly intervals and copies
furnished to the State, Tribal and NIC representatives.

2. OGt and the project offices vill make every effort to send an audit
notification at least 30 days prior to each QA audit. The audit
notification will, whenever possible, include an audit plan end a
description of the scope of the audit. Copies of 0C audit notifications
viLl be furnished to N1C and to all State and Tribal representatives;
copies of project audit notifications will be furnished to M.C and to the
affected State and Tribal representatives.

3. State, Tribal and NIC representatives my request to participate in any
audit. Requests need not be in writing. Telephone contacts to request
participation are:

OCL - Carl Newton - (202) 586-5059
DWIP - Pierre Saget - (509) 942-7250
IIPO - Jim Blaylock - (702) 295-1125
SWPO - Jerry Least - (806) 374-2320

State, Tribal and DIC representatives who wish to participate will make
every effort to contact the DOI representative at least twv wmeks prior to
the audit so that arrangements for their participation cam be made.

4. When a request to participate is received by DOI from a State, Tribal or
?MC representative, it is DOI's policy to mks every reasonable effort to
honor the request. When smail audit teae are used by DOW, and requests
for maoy obeerverr are recelved, it m*y be necssary for DOI to limit
participation (but in so event to Less than one observer per
organizational entity, i.e., ome frm the affected State, one from each
affected Tribe, and one from D.C, so that the auditing process wiI -at
be hampered by en ezeessive amber of obeerverse In instances where the
limit of one observer per affected party will still result in en aecessive
observer to auditor ratio, DOI will contact the affected parties and seek
voluntary reductions. It is expected the parties will msa every
reasonable attempt to accoiodate DOI's requests.

"PFST AVAILABLE coPr



5 Observers on DOE audits vill be under the authority of the audit team
leader (or sub-teas leader If the teas Is divided during the audit).
Observers are encouraged to participate fully by furnishing their
questions, observations and recommendations to tbe audit team leader (or
sub-teas leader). Direct interactions between observers and audit.e
personnel vill generally be discouraged and It may be necessary to exempt
observers from certain portions of an audit (such as procurement actions
that are in-process, classified material, or sensitive personnel
records). The DOE policy Is that every effort is to be made to limit suchexemptions and to Include obs rvers as full participants in all aspects of
the audit possible.

6. The State, Tribal and NRC representatives vho wvil be participating in a
QA audit are to be furnished a copy of the audit checklist as soon as ItIs available. A tsrget date of ten days prior to the audit will beattempted. The State, Tribal and NRC representatives who receive audit
checklists are, of course, to keep their contents confidential and to not,
under any circumstances, divulge its contents to representatives of the
organization to be audited.

7. DOE encourages observers to receive formal QA auditor training and Qi leadauditor training. Every effort to accom-odate State, Tribal and NRC
representatives in DOE sponsored training courses Is to be made. There
are, however, no DOE requirements for observers to have had such training.

S. DOE invites observers to express concerns and reco endations on the
auditee's QA program to the audit teaol ader for is consideration inpreparing the audit report. DOE also Invites observatlons On the conduct
of the audit and solicits recomendations on hWm m alit Smprove our
audit process. Observers vill be afforded an opportmaIty to speak at exitmeetings following each audit. Regular opportunities are to be provided
to observers during the coure of the audit *md at the quarterly QACmeetiag for State, Tribal and NRC representatives to discuss their
comments and racomendations.

-2- i'¢SI t AVAILABLE coPr
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hav 25, 1988

HLW DIVISION PROCEDURE FOR CONDUCTING
OBSERVATION AUDITS OF DOE HIGH LEVEL WASTE

REPOSITORY PROGRAM QA AUDITS

1.0 PURPOSE

This procedure describes the High-Level Waste Management Division's methodologyfor conducting observation audits of quality assurance (QA) audits performed bythe Department of Energy (DOE). These audits may be performed on DOE, itscontractors and subcontractors, its participating organizations, and mayInclude contractor audits of their subcontractors. For example, the staff mayobserve a USGS audit of one of their contractors.

The primary objective of the Nuclear Regulatory Cominssion's (NRC) observationaudit program is to gain confidence that the DOE is implementing a programwhich meets the NRC's QA program requirements established in 10 CFR 60,Subpart G. This confidence is gained by assessing DOE's ability to identifyand correct problems through their audit program. Observation audits will bethe principal means for the staff to assess the implementation of the DOEprogram prior to the start of extensive site characterization activities.Observation audits also enable the staff to provide guidance to the DOE on QAprogram implementation and the overall DOE audit program. The staff willfollow-up on staff concerns with respect to the audit and/or deficienciesIdentified 'y the audit team. This will assure the staff that correctiveaction is being performed and QA programs are being properly implemented.

2.0 OBJECTIVE

The objective of this procedure is to describe techniques for assessing theoverall effectiveness of a quality assurance program audit conducted in the DOEprogram. Guidance on the following areas is provided:
(a) Qualifications required for the observers.
(b) Responsibilities
(c) Criteria for selection of audits for observation
(d) Areas to be observed
(e) Protocol during the observation audit
(f) Reporting requirements
(g) Follow-up 0

3.0 QUALIFICATIONS bF THE OBSERVERS

Personnel selected for observation audits shall have experience or trainingcommensurate with the scope, complexity, or special nature of the activities tobe audited (e.g., technical observers shall be selected based on theireducation and experience in the technical area being audited). The observersshall be selected based on the following qualifications: auditing and technicalexperience, education, auditor training, comnunication skills, and knowledge ofQA. technical, and regulatory requirements. All observers shall meet therequirements of ANSI/ASME NQA-1-1983 for auditor qualifications.

The training program for observers should address the following:

3.1 (a) The basics of the audit process

1



(b) Applicable requirements documents

(c) DOE/NRC protocol for observers

(d) Conduct of observers

Attendance and successful complItiOn of An exam covering the topics aboveshould be completed prior to any staff member participating as an observer
4.0 RESPONSIBILITIES

The following identifies the responsibilities of Individuals involved in theobservation audit process:

4.1 Operations Branch Chief
(a) Approval of observation audit schedule.
(b) Reviewing and approving the final report.
(c) Transmitting the final report to the DOE.

4.2 Functional Section Leaders (QA and technical sections)(a) Preparation of observation audit schedule in consultation with P/Mand technical branch (QA Section Leader only)
(b) Selection of observers.
(c) Assuring that observers are indoctrinated and trained for the auditobservation. This information shall be documented and retained.(d) Concurring on final report.
(e) Revising observation audit procedure as needed.

4.3 Project Manager (HLOB)
(a) Coordinating the arrangements for the observation, including meetingnotices for the State, letters to DOE, coordinating with TRS and QAsection to assure Integration.
(b) Acting as the principal spokesperson for the NRC during the audit.P/M will rely on functional staff to explain observations or othertopics within their discipline.
(c) Ensuring during the audit that all concerns, positions, methods, etc.are consistent with Commission and Office policies.(d) Writing the transmittal letter to DOE.
(e) Co-authoring report.
(f) Integrating evaluations of technical section and QA sectionobservers, as necessary.
(9) Leading observation audit team during the audit.

4.4 Observers
(a) Evaluating the DOE audit program in accordance with this procedure,reviewing pertinent background information (such as the DOE auditplan, previously identified open items, the checklist, the QA plan,and any necessary technical procedures or documents).(b) Completing the checklist described In Attachment A.(c) Writing the report (for their area of responsibility).(d) Concurring on report.
(e) Explaining NRC observations to DOE audit team, as necessary.

2



Technical staff members will be primarily responsible for evaluating theeffectiveness of the DOE audit team in assessing the Quality of the technicalwork. QA staff will primarily be responsible for evaluating the audit team'sassessment of the controls applied to work. Because these areas overlap, andbecause individual team members may Possess qualifications in areas outside oftheir specific responsibilities, QA and technical staff should coordinate andIntegrate their review of the DOE audit.

5.0 CRITERIA FOR SELECTION OF AUDITS FOR OBSERVATION
The selection of audits for observation should be based on the following:

(a) The importance of the activity being audited (for example, criticalpath activities which provide site characterization data which areimportant to public radiological health and safety and/or wasteisolation).
(b) The time since the last audit (NRC, DOE, WMPO, etc).(c) The results of previous audits, observation audits, or other reviewsby NRC or DOE, particularly those which identified major concerns.

The OCRWM Consolidated Audit Schedule should be used for determining whichaudits are planned by DOE.

6.0 AREAS TO BE OBSERVED

See Attachment A for instruction on the areas to be observed and the use of achecklist to document results.

7.0 PROTOCOL DURING AUDIT

During the observation Audit, the staff shall conduct themselves In aprofessional and cooperative manner. Observers should coordinate with the DOEaudit team leader to assure that the effectiveness of the audit team is notdisrupted. Observers are encouraged to participate fully by furnishing theirquestions, observations, and recommendations to the DOE audit team leader.Efforts should be made by the observer to minimize direct questions of theaudited organization. It may be necessary to exclude observers from certainportions of the audit (such as procurement actions that are in process, orsensitive personnel records). Observers should obtain a copy of the auditchecklist as soon as it is available and should prevent predisclosure of thelist to the audited organization.

All staff concerns should be communicated to the audit team leader in a clearand timely manner. Observers shall indicate the acceptable areas of the auditprogram as well as express concerns, or recommendations to the DOE audit teamleader prior to leaving the site. Every attempt should be made to expresstheir concerns daily to the DOE audit team leader. Whenever possible, theobservers should attend the entrance and exit meetings and audit team caucuses.The observers should also express their concerns about the adequacy andimplementation of the audited organization's QA program to the audit teamleader prior to the exit meeting. Observer concerns about the conduct of theaudit should be addressed only to the audit team leader unless directedotherwise by the audit team leader. The audit team leader should be given theopportunity to respond to staff concerns. The observer should consider any new

3



information provided to determir, if concerns are still valid. Efforts should
be made to reach agreement with the audit team leader on the nature of the
concern and where necessary, that appropriate corrective action will be taken.
All observations should be based on facts and personal opinions should be
avoided.

8.0 REPORTING REQUIREMENTS

A report shall be written upon completion of the audit and will be sent to theDirector, Office of Systems Integration and Regulations, Office of Civilian
Radioactive Waste Management, Department of Energy. The ODE Project Office
(WMPO), the State of Nevada, and the organization that conducted the auditshall also receive a topy of the report. The report shall evaluate the overalleffectiveness of the DOE audit in assessing the implementation of the QAprogram. Needed improvements in the audit, which would make future audits
acceptable to the staff, should be identified. The areas addressed in the
checklist (Attachment A) should be included in the report to the extent thateach was observed. In addition, each report shall address the audit results.
The report should address the positive as well as the negative aspects of the
audit.

The format of the report should include the following headings:

8.1 Summary
(a) Objective of audit and audit observation
(b) Scope of audit
(c) Main conclusions on overall effectiveness of audit and major areas

needing improvement.

8.2 Introduction
(a) Contents of report (observations, DOE findings, audit team members,

etc.)
(b) Date(s) of audit observation and the organization being observed
(c) General background information about the audited organization (e.g.,

their scope of work and importance to safety or waste isolation.

8.3 Audit Purpose and Scope
(a) Based on DOE's and NRC's perspective
(b) QA criteria and technical work audited

8.4 Audit Team Members and Observers (name, title, and affiliation)

8.5 NRC Observations of the Audit Team
(a) Addresses each area described in the checklist (Attachment A) to the

extent that each was observed.
(b) Conclusions should be based on facts. Subjective judgements should be

minimized.
(c) Supporting detail (i.e., examples) should be provided as necessary to

clearly support the observations.

8.6 Preliminary Results/Findings of Audit Team
(a) Attach a copy of the draft results or summarize the results.

8.7 Appendices may be attached which address specific observations such as:

4



(a) Observations and open Items with respect to the audited
organization's QA program identified by the audit observer.

9.0 FOLLOW-UP

The staff May elect to observe follow-up audits or surveillances by DOE whichare needed to verify that the audited organization is implementing thenecessary corrective action. Likewise, follow-up audits by the staff may benecessary to ensure that those recommendations for improving the DOE auditprogram are being Implemented. It Is the responsibility of the observers totrack all staff concerns. All concerns shall be documented and subsequently
closed out upon satisfactory resolution of the concern. The actions taken toresolve the issue shall be documented.

10.0 REFERENCES

ASME/ANSI NQA-1-1983
10 CFR Part 50 Appendix B
OCRWM Consolidated Audit Schedule
DOE Memo on Observer Protocol (July 14, 1987)

5



ATTACHMENT A

AREAS TO BE OBSERVED AND CHECKLIST COMPLETION

This attachment provides guidance on the areas to be addressed before or duringthe observation audit. A checklist (attached) shall be used which documentsthe area investigated and the results. The checklist is intended to be a guidefor the audit observers. Observers should rely on their professional Judgementin deciding which areas to emphasize or de-emphasize in the checklist. Thestaff should place a greater focus on performance of the audit team rather thanJust programmatic compliance. This means did the audit team verify that theaudited organization's QA program is producing quality products (i.e., reports,data, test procedures) and the documentation necessary to defend that work inlicensing. In addition, concerns should be put into perspective. For example,does a missing signature have a negative effect on the effectiveness of theaudit? If not, the staff should clearly indicate that a noncompliance existsbut it did not result in reduced product quality. The product, in this case,is an effective audit.

6



HLWM DIVISION OBSERVATION
AUDIT CHECKLIST

1 Observation Audit No:

2. Observer:

3. Oate(s) of Audit:

4. Audited Organization:

S. Audit Conducted By:

PROCEDURE: The areas listed should be addressed either before or during theAudit. When information used to support staff Conclusions is obtained byverification of documented evidence, appropriate documents should bereferenced. However, in those instances where only verbal information cm' beobtained, this shall be noted and the person contacted documented, so thatappropriate follow-up action can be taken to verify that supportingdocumentation exists.

The observation audit number shall be placed on each successive checklistsheet. In addition, upon completion of the respective checklist, the NRCobserver shall sign and date each checklist sheet in the space provided.Lastly, for those areas not covered or not applicable (NA) the auditor shalldocument this and provide justification in the "RESULTS" section of thechecklist.

The following checklist has been organized in relative order of importance.This will emphasize audit performance rather than procedural compliance.
Staff should not be limited to only those questions on the list, but shouldpursue any others which will assist in achieving the objective of theobservation audit.

7
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REQuIRCrMwr INVESTiOATiINO OUIL~fiNt
EVIDECEc EXMAmiNm RESULTS

NWS I /a8/9
XVIII Section 1.1

"OA-1-1983
Supp. laS-1
Section 4

MRC RevIOw Plan
Section 16.2

NQA-1-1983
Supp. 2S-3
Section 2.1

10 CiR 50 App.U
XVI Ii

NQA-1-1983
supp. 1a5-1
Section 4

- -l-19g3
Supp. 2S-3
Section 2.1

I. Selectlo9n of Aryes to be Audited

(a) Were *ll 1 criteria end *ssociatedrequirements Of Appendix a examined?If not, wes an acceptable rationaleprovided?

(b) What vwa the scope or Important toSurety or wast. Isolation activitiesbeing audited? was the audit ScopeOf important to safety or waste
Isolation work sufficient to
*rcess the overall effectiveness orthe oA program?

(c) Was the checklist comprehensive In itscoversg ofr Apendix a QA requirements?Io not, was an acceptable rationaleprovided?

II. -loaf LILAMt

(s) Was the audit scheduled based onthe status and sarety Importance orthe activities being performed?

(a) Were technical speciallsts part ofthe audit t--m-

(bl Were the technical specialists
knowledgeable In the areas being
audited (i.O, geoch-mlsts forgochmI stry)?

(c) Were technical checklists utilizedduring the audit?

(d) Dld the quality assurance audit
team members perform an Integrated
review (o.g. were problem Identifiedby technical team members examined todetermine Ir a quality assurance Programdeficiency caused them)? Also. were QAprogram deficiencies examined to d terminetheir *ffect on technical products?

Signature/Date
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REQUIREMENT INVESTICATING OUIDELOSE tVlVD[NE EXAMINED RESULTS

(l) In the examInation of technical products.
- were calculations chocked
- did the technical procedures

reflect standard industry
p1act ice

- for exotic techniques. was a
peer review conducted

- was sufficient information
recorded In the lob notebook
to reconstruct the test or
reproduce the data by an
Independent Investigator

- were technical procedures
consistent with test plans
or technical plans

- wre all technical cmments.
by technical reviewers,
documented and resolved

- were the resolutions valid
- was the work classified

correctly as Important to
safety or waste isolation
(i.e., have quality levels

been properly assigned)
note: WMP
classifies major activities
for participating
organizatlons. Specific
activities, however, claselfled
by the audited organization
S*UNld be reviewed.

- were nonconforoences
appropriately dispositioned

(f) Wore software BA controls audited
Oer conforeance to eppropriate
criteria? What Were the criteria?

IV. Conduct of the Audit

(a) lure the auditors persistentSupp; ISS-t and thorough In their Investigations?Section 4
b) Was the nature of the findingsONP-16-03 signiflent or trivial (e.g., lack ofSection 5.2.1.2 an Inspection/surl Illoncp program orlack of one signature from a largeSemple)?

Signature/Dcte
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OBSERVAT ION MDITe No.

REQUIREMENT INVESTIGATION) GUIDELINE EVIDENCE EXAMINED RESULTS

"NNSI/68-9
XVIII Section 1.N

10 CFR 50 App. S
xVI

bRC "evlaw Plan
Section 16.6

WOA-1-1983
Sup,. lOS-i
Section 4

NA-1-19S3
Supp. laS-i
Section N

OMP-18-01

Figur, 2

(c) Did the auditors reach a
conclusion based on rects?

(d) Did the auditors do research to
determine if the finding is a
system discrepancy or an
Isolated flow?

(e) Did the auditor verify evidence
for root Cause analysis before
closing eut past findings?

(f) Were condIlions requiring proopteorrective action reported Immediately
to mnagement of the audited
organization?

(9) WOs objective evidence examined
to the depth necessary to
determine If the 16 criteria elementsarm being I-plemnted effectively?

(1) Was an appropriate six of technical
and Progra_ tle auditing performed
based on the area being auditod?

(J) Review the audit checklist for thefroi lowing
- can the audit be reconstructed

froe the evidence recorded on
the checklist

- did the checklist document
the persons contacted of ref.
the documnts reviewed

- was the sample size recorded
- was the auditor and the audit

number Identified
- were the requirements listed
- were conclusions/results

recorded

Signature/oate
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OSERVATION AUDIT No.

NEQUIRNE[NT IINVESTIGATiNC GUIDELINE
EVIDENCE EXAMINED RESULTS

10 CR 50 App. O

NQA-1-1983
Supp. 2S-3

NOA-1-1963
Supp. IaS-1
Section 3.1

NQA-1-1983
Supp. 2S-I
Section 2.1

NQA-1-19g3
Supp. 2S-3
Section 2.1

WNP- 16-01
Section 5.3

V. QUalificatlon of the Auditors

(a) Nuclear Ilconsing experience
(bj Nuclear QA experience
(C Years of experience
Id Training In auditing techniques
(*) Technical expertise In area

being audited
(f) Conformance with NQA-I forauditors and lead auditors

VI. Audit Tess Preparation

(a) Did the audit plan include:
- audit scope
-r euIromnts
-udit personnel

- activities to be audited
- organizations to be notified
- applicable documents
- schedule
- procedure of checklist to be used

(b) Were checklist questions, whichcan be answered during a desk
audlt, co pleted prior to the
Conduct of the audit?

Ic) Was the audit team knowledgeable
In the following:
- the audited organization's

polllces and Procedures: CIlcabI* Industry standrd
a n pplicable re ulatlons

- the applicable NUREGS
on peer revieW and old date

(d) Can 'technicale checklist questions
be answored by Onon-technical"
personnel who lack expertise Inthe given subject matter?

(*I Did the audit tmea attend the
preaudit conference and Is thisdocumented?

(f) Was the applicable auditing procedureproperly used by the audit toss?

Signature/oate
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OBSERVATION AUDIT No.

REOUIRE"t"T i141VflTIOATIM0OVGIDELINE EVIDENCE EXAMINED RESULTS

NQA-1-1983
App. IBA-1,
Section N.1

"*.s 1/88-9
Section XVIII,

111S11/68-9
Section XVIII,

VII. Conduct of Entrence/Exit Ileetino

(a) Was the scope and objective of
the audit clearly discussed?

Ib) % re the audit results clearly
cemmunicated to the audited
organization?

(03 Did the auditor obtain a commitmnt
from the audited organization to
evaluate noted discrepancies and to
respond?

(d) Were the audited organization and
observers afforded the opportunity
to present additional Information
or make Comments?

Vill. Audit Toes rdination

1.6

DOE Mono on Observer
Protocol
(July It, 19673

IQA- 1- 1983
Supp. 1 S-i1
Section 3.3

l'1- 1-01
Section ..81.

NQA-1-1983
Supp. 1SS-1
Section 3.2

(a) Did the load auditor coordinate
the audit tern and Integrate
Individual finding., trends. ete.

(b) Did the audit report reflect wbat
was discussed by the audit t-r?
This will be verifld at a later
dte *Ince staff observation audit
reports should be completed before
the audit team Issues their audit
report.

IC) Were daily or on appropriate
frru nCy of audit team caucuses

OX. Auldit To"n Indemendoneq
(a) Were audit porsonnal Indepond-nt

of any direct r sponsibility for
performance or the activities which
they will audit?

Signature/Date
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REQUIREMENT

NOA-1-1983
Supp. as5-1
Section 3.2

NQA-1-1983
Supp. 15S-1
Section 3.2

INVESTiGATiING UIKELIbE EVIDE1CE tXAOINED
RESULTS

(b) For Internal audits were personnelhaving direct responsrbility
for performing the activities beingaudited Involved In the selection ofthe audit toez?

1c) Old audit personnel have sufticlentauthority and organizational
freedom to wake the audit processmaningful and *fr-ctilt

Signature/gat-



HQ OBSERVATION 0? WHV QULIATY ASSUJRAXCE AUTDITS

Aud It No.

Audited Orgalsation
and Location

Date of Audit

Observer

General Obsrvation Areas
1. Was the content of the Audit Plan and Checklist adequate?

2. Did the audit team have adequate knowledg. of the audited organisation(I-e., Scope of work, procedures, poLicles, etc.)?

3. a) If appropriate, wre technical areas *J1 w1ll * Qh programmaticareas aud1ted? b) Was the extent and depth of review of thetechnical areas adequate? e) Were the tchacal specialistsknowledgeable in the areas be ng audited?

4. Were known problem areas identified from previous audits lnyestl tett

5. Was the scope of the audit clearly presented to the audited orgaujastioat

6. Were the uit results clearly communicated to the audited organizatiomJ

7. Did the auditor obtain commitments from the audited organirzation tocorrect noted discrepancies?

S.- If applicable, were all 18 criteria of lOCF15O, Appendix I covered?

-1-



9. Wea the purpose or objective of the audit clearly presented?

10. Were the auditors knowledgeable about the documents they vere audltlag to?

11. What was the nature of the findings (ie. SIgnificant, trivial, etc.)?

12. Were conclusions reached on a solid foundation of facts with objectiveevidence to back then up?

13. Did the Lead Auditor take charge and run the audit?

14. Were dally or appropriately frequent caucuses hold?

-2-



l1. Sect. 3.4

2. Sect. 4.l .

3. Sect. 5.2.2

4. Sect. 5.3.i

tequirecnts of Y )PO QKP-8-011, Reviuio0 I
1I the audit team leader certified to develop and perform
au audit, report audit findi0gs, and to ollo *nevaluate correctve sctlon?_

6 Are otndtitrd advera. to quality evaluated and reported0D Standard Deficieacy Reports (SDRs) per QMP-16-03?

Are the requirements of this section not?

VWs a pro-audit conferenes held per thib section?

Were Pre-prepared audit checklist us d La the conu of
the audit?

Is objective evidence eamine *sd doenggt forcampliane vith the cheb jlut requare catft

Is each "ot applIcsbiee or *Dot audited' entry on thechecklist aplained?

lr refeenbe to upoecfiC dsfiCielORG Goted on thech eckilt by doceatoo q the sequentilI number of the SDL
rough draft (or number of the observation)?

5. Sect. 5.4.1

6. Sect. 5.4.i

7. Sect. 5.4.1.1

8. Sect. 5.4.1.2

"DEST AVAILABLE COPY"



ATTACHMENT 1

YMPO QUALITY ASSURANCE AUDIT TASK ORGANIZATION

YMPO

PROJECT MANAGER

YMPO

PRJECT QUALITY MANAGER

AUDIT MANAGER

AUDIT TEAM LEADER,/LEAD AUDITOR (1)

AUDITORS (2)

(1) 0 Responsible for the overall planning, conduct, and reporting of audits.

o Reports to manager of audits on administrative and operational matters.

o Is in charge of the audit team from activation to deactivation.

o Directs the activities of assigned auditors in accordance with theaudit plan and associated checklists.

(2) o Develops programmatic checklists to NNWSI program requirements.

o Performs the programmatic phase of the audit to approved checklists.

o Initiates observations, recommendations, and standard deficiency
reports (SDRs) as required.

o Authenticates SDRs co-authored by technical specialists.
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ATTACHMENT 3

OBJECTIVES FOR THE TECHNICAL PHASE OF THE QUALITY ASSURANCE AUDIT

In order to provide a unified approach to the conduct of the technical phaseof a Quality Assurance audit, the following questions are provided. Theintention is to have these questions serve as the basis for the questionsdeveloped in the technical checklist (XX-2).

o Were there sufficient technical procedures for the activity under review?
o Were the procedures in place technically adequate for the intendedapplication?

o Did the prime or critical methodologies employed consider existing/acceptedapproaches and technologies?

o Where controversial methodologies were employed was an adequate peer reviewperformed?

o Was the background/credentials or hose individuals engaged in the taskactivity appropriate to the desired/intended outcome of the activity?
o Was the level of effort/rigor employed commensurate with the statedobjectives of the task/activity?

o Where concerns exist as to the efficacy of an activity is a furthertechnical review indicated?

o Where the interim analysis or interpretation of data supports reportedresults is the analysis/interpretation appropriate for the proposedactivity/task?

o Were the design calculations, design methods, and design analyses employedfor an activity appropriate to the maturity of the design?



AUDIT 89-5 (REECo)

TENTATIVE AUDITING SCHEDULE

O0 N SEPT. 25 TUES SEPT. 26 WED SEPT. 27 THUR SEPT. 28 FRI SEPT. 29

o0:00 08:00 - 11:30 0u:00 - 11:30 08:00 - 11:30 08:00OBSERVER MEETING TPO MEETING
TPO MEETING TPO MEETING TPO MEETING

10:00 CRITERIA 3, 17, 15, 4 CRITERIA 10, 6, 18, 7 CRITERIA 11, 16, 18, 5 10:00 POST-AUDIT
PRE-AUDIT CONFERENCE 8, 1 9, 2 13, 12 CONFERENCE

11:30 - 12:30 LUNCH 11:30 - 12:30 LUNCH 11:30 - 12:30 LUNCH 11:30 - 12:30 LUNCH

12:30 - 03:30 12:30 - 03:30 12:30 - 03:30 12:30 - 03:30

CRITERIA 3, 17, 14, 4, CRITERIA 3, 17, 15, 4, CRITERIA 10, 6, 18, CRITERIA 16, 5, 12
8, 1 7, 9, 2 7, 5, 13, 2

04:00 CAUCUS 04:00 CAUCUS 04:00 CAUCUS 04:00 CAUCUS
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Department of Energy
Nevada Operations Office

P 0. Box 98518

Las Vegas, NV 89193-8518

JAN 26 1989

WaS 1.2.9
"QA: N/A"

Robert F. Pritchett
Technical Project Officer for Yucca Mountain Project

Reynolds Electrical &
Engineering Co., Inc.

P.O. Box 98521
Las Vegas, NV 89193-8521

YUCCA MOUNTAIN PROJECT OFFICE (PROJECT OFFICE) APPRONJAL OF THE REYNOLDS

ELECTRICAL & ENGINEERING CO., INC. (REECo) YUCCA MOUNTAIN PROJECT QUALITY

ASSURANCE PROGRAM PLAN (QAPP), REVISION 7, (568-DOC-115) (NN1-1989-1054)

Reference: Letter, Fox to Blaylock, dtd. 12/23/88

The Project Office has completed its review of Revision 7 to the REECo QAPP.

The Project Office has found the subject QAPP revision to be consistent with

the requirements of the Yucca Mountain Project Quality Assurance (OA) Plan

(88-9), Revision 2, and approves it for use on the Yucca Mountain Project.

Upon receipt of this letter, please submit a controlled copy of the REECo QAPP

and all controlled documents that implement this plan (e.g., instructions,

procedures, and drawings) and revisions thereto to the QA Support Contractor

and Yucca Mountain Project OA Office for reference and use.

Your cooperation regarding this matter is appreciated. Should you have any

questions, please contact Albert C. Williams of my staff at 794-7591 or

Kent B. Johnson of Science Applications International Corporation at 794-7751.

, 
. .

_

YMP : JB-1719

* _ IuI
i-=. . .. N

Blaylock Z
:t Quality Manager
Mountain Project Office

FUILL Xr' tT P-" '.' ,- i<UJ /,) /
1/Ml -//

t/al)
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REYNOLDS ELECTRICAL & ENGINEERING CO, INC.

QUALITY ASSURANCE PROGRAM PLAN

FOR THE

YUCCA MOUNTAIN PROJECT (YMP)

APPROVED BY

TECHNICAL PROJECT OFFICER

PRECT oU ASSURANCE MANAGER

Effctive Date: .= 2 0LA 8L
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INTROOUCTION

REECo is the prime contractor to the U.S. Department of Energy (DOE) t theNevada Tt Ste. (NTS) providing support for subsurface and surfc construction,drilling. and mining. REECO assist in the operation and maintenance of the sitefacilities and provides procurement activities for the Yucca Mountain Project (YMP)when requested. The REECo Quality Assurance Program Plan (QAPP), decbesthe policies and methods used by REECo to conduct quality related actitles in
support of the Yucca Mountain Project.

This document provides the Quality Assurance Program Plan to implement the YMP
Quality Assurance (QA) Plan, YMPI8869, Revision 2. ft ensures that adequatequality assurance mmures are applied and that recod provide traceability for
those actvtles of the YMP that are contrdoled direcly by REECo.
The Reynolds Electrical & Engineering Co., Inc., Quality Assurance Program Plan(REECo QAPP) is issued as a controlled document It contains a separate coversheet, a revision record, and a table of contents. As revisions are issued, therevision record, the table of contents, and applicable portions of the QAPP will be
updated and issued to all holders of the controlled document.

Changes to this revision are indicated by a vertical line in the margin. This revisionreflects the change from the Nevada Nudear Waste Storage Investigations (NNWSI)designation of the Project to the Yuoca Mountain Project (YMP) In all suchapplicable references.

M6078-1
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POLICY

REECo considers quality assurance an essential element of all of its YuccaMountain Prolect-acuvites. The Quality Assunce program for the YMP Is basedupon the YMP Quality Assurance Plan, YMPI88-9.

It Is REECo's policy to apply an approach to quality assurance that recognizes theImportance of radiological and nonradiologlcal safety related operations, and thatassures that activities affecting quality, safety, reliability, and malntainabilty duringdesign, procurement, construction, test storage, or other DOE-directed REECofunctions are conducted In accodance with established procedures and specifiedrequirements. This approach Is designed to ensure that each activity is assigned alevel of quaifty consistent with the relative impact andlor Importance to the projectand that it Is Implemented In accordance with that assigned level. The YMP Projecthas desned the quality system to provide three QA levels of activity: QualityAssurance Levels 1. 11, and Ill These are defined In Section 11, Quality AssuranceProgram.

D60881 KI
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SECTION I

ORGANIZATION

1.0 GENERAL

REECo operates as the prime support contractor to the U.S. Department
of Energy's Nevada Operations Office (DOE/NV) and Is under the directlon of the
Nevada Test Site Office (NTSO), and the Yucca Mountain Project Office (YMPO) forlogistical ard functional operations at the NTS. In matters of quality policy, REECo
Interfaces with DOE/NV, DOE YMP, and DOE/NTSO In the establishment of aconsistent quality assurance approach to the problems of the YMP activities. An
organization chart indicating these interface relationships is shown in Figure 1.

Within the Company, REECo has chartered a separate entity,
REECo/YMP Quality Assurance, which reports to the Technical Project Officer
(TPO), to guide, direc support as appropriate, and monitor the quality activities ofthe various functional organizations Personnel assigned to REECo YMP Quality
Assurance occupy fuh time dedicated QA positions.

The organizatonal structure depicting those positions responsible for the
management and implementation of the REECo Quality Assurance Program and therelationships of those Individuals andor organizational elements responsible for the
performance of activites affecting quality Is shown In Figure 2. REECo may
delegate to others the work of establishing and executing the Oualilty Assurance
(QA) program, or any pat thereof, but shall retain the responsibility therefore.

1.1 GENERAL MANAGER

The General Manager ha overall rponsibility for the REECo Yucca
Mountain Project Qualty Assurance Program, furnhes program guidance anddelegates responsibility and autrity to the YMP Division Manager for all
YMP-related ta

1.2 YVP DIVISON MANAGER

The YMP Dislon Manager also functions as the Technical Project
Officer (TPO), rots directly to the General Manager, and is responsible for allYMP aciiis ManagerlTPO is the one point contact betweenREECo, the DOE, Particting Organizations and oer t Contractors on allProjec aies, and Ludkon In the same capacity kw d EECo Internal
organizations The TPO Is mrepoible to the YMPO Director to ensure that theProject activitss for which REECo Is responsible au performed In accordance with
project requirements.

M607S-2
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1.3 YMP QUALITY ASSURANCE MANAGER

The YMP QA Manager reports directly to the YMP Dvision ManagerrrPo Jand is resporsible for the Qualfty Assurance Program. He supervises the acdtivesof the Project QA Organization and establishes standards of quality. He providesguidelines for designing and developing quality acvies, assistj others inimplementing those activites, and audits the Project Quality Assurance Program. Inaddition, he maintains a Qualfty Assurance Reporting System, conducts special testsand certifications as necessary, represents the Company in quality Interfaces withother agencies and contactors, and provides quality traWning and faminlarlzatlon, asnecessary. He provides for the performance of periodic audits, and maintains anongoing surveillance of the achievement and maintenance of quality.

1.4 YMP DEPARTMENTS

All REECo departments participating In the YMP interact wfth each otherto perform tasks identified by work order, QAL, and WBS number. All tasks areperformed in accordance with Project Administrative Procedures, this QAPP, andImplementing procedures. The following departments provide support foraccomplishing project tasks. Their organization strucure, lines of communicon,authority and due of persons and organizations performing acite which affectquality are as delineated. Organizational reporting Is as Indicated:

Occupational Safety A Fire Protectlon - The manager of Occupational Safety & FireProtection Services Is responsible for the REECo Safety program as It applies to theProject. Personnel within this department performing project actvies report to theirdepartment manager who In turn reports to the TPO. As a minimum, personnelworking on the Project are responsible for non-radingal safety.
Peronn- The manaor of t Personnel Department Is responslble for developingand Implementng trang programs as required for the Projeat In addltion thisdepartment Is reonse for the vedficaton of education and experiencerequirements of personnel performing activities on the project which affect quality.
Personnel performing Projec actiites report through the department manager to the
TPO.

Power. Ele~r~cs & Cmmunication - The manager of this department Isresponsift e a nrrdn uM for the requisftioning, inspecton, Installation, andmaintenance of powr and communications requirements for th Pec. Personnelwithin th dep peforning assge YMP OAt s report to te department
manager who in tum repors drectly to the TPO on YMP acite

Suoolv a Property M nment - This offIce as a minimum, responsible foroperating and maintaining warehousing functions, I.e., receiving, handling, storage,and issuance of ite for the Projecl. Personnel perorming these activities reportto the YMP Loglstcal Support department manager who In turn reports to the TPO.
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Procuremont The Procurement Section is, as a minimum, responsible for ol
procurement activities pertaining to the Project and performed for REECo, WS
Contractors, and the DOE/YMP. Personnel performing these activis report to the
YMP Logistical Support department manager who in turn reports to the TPO.

Subontr- This scion Is responsible for the administraion of subcontracts for
the Project. Department personnel performing these activities report to the YMP
Logistial Support department manager who In turn reports to the TPO.

YMP Information Management- This department is responsible to the TPO for
administration of the records management system for the Project. Department
personnel performing the review, indexing, storage, and other required tasks for the
maintenance, storage, and retrievability of project records report to the department
manager who in turn reports to the TPO.

Physical Standards Laboratory (PSL) - The manager of the Quality Assurance
Division (QAD) is responsible for activities and admnistriton of the Physicai
Standards Laboratory. For performance of PSL activIoes pertaining to the Projet
he reports to the TPO. PSL personnel performing calibraion of physical standards,
i.e., MASS, flow, temperature, etc, for projeCt participants report to the Section
Chief in charge of the PSL who in turn reports to the division manager.

Weld Laboragoiy - The manager of the Quality Assurance Division (QAD) is
responsible for Project actvites performed by the Weld Laboratory and In thes
matters reports to the TPO. Such actvitis as qualilcation testing and certification
of NTS welders are performed by Weld Laboratory personnel who report to the
responsible Section Chief within the QAD who reports to the division manager.

fODD - The depatment manager is responsible for supporting, a a minimum,
Project stvities In G-Tunnel, ie., prototype testing, and maintenance of the Climax
facility. Personnel performing Projec activities report to the department manager
who in turn reports to the TPO.

SurfaO Ddifil, - This section is responsible for upporing, s a minimum, YMP
drilling program requirements as defined by the YMPO. Personnel performing
drilling activi report to the YMP Construction department manager who in turn
reports to the TPO.

QrgjeJgj - The department manager is responsible for Project activities
performed by the departmet As a minimum, Operatns Equipment specifies,
procures, and maintains major equipment used on the projet~ Repair, electrical,
and machine shop capabiltes are available to support Project requirements.
Personnel performing such Avi report to the manager who in turn
reports to the TPO.

.3-
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environmental Science$ (ES) The department manager is responsible for theadministration of an Industrial Hygiene Program for the Project. A manager of IjIndustrial Hygiene reports to the ES Manager. Personnel performing departmentactivities of Industrial Hygiene report to the department manager. The ESDepartment Manager reports to the TPO for Project activities.
YMP Constrctloa- This department provkdes support to the YMP for surface,underground, and constructton engineering as well as surface drilling. Personnelperforming these activities report to the department manager who In turn reports tothe TP0.

YMP CorftM This department provides support to the YMP In the areas ofestimating, scheduling, matedral control, and cost control. Personnel performingthese activities report to the department manager who reports to the TPO.
Training - The Training section Is a part of the YMP LogiA Support Departmentand Is responsible for the training of YMP personnel to the Project plans, policies,and procedures as required. Personnel performing training ac8tiies report to thedepartment manager who repotss to the TPO.

YMP ualitv Assurance This department is responsible for administering theREECoYMP QA program. Department personnel rfomlng thea e reporto the Project QA Manager who reports to the TPO.

General Note:

1. The above listed department managers, which provid matrix support, respondadministratively to their respective o ison Manager. For YMP activities thesedivision managers repor to th TPO pmrdng their dilsional matixed support asrequired. :

2. In all QA mators pertaining to the Yucca Mountain Project, all REECo personnelhave dired access to th Project Qualt Assurance Manager.

1. PROJECT PARTCIP

REECo Interaces with the project-o anizatlons lRsted below In themanner delIneated, as a fdldmurn, and denpzaclonally In Figure 1.
Lcvrermm Nadn Lgborl ( LL REECo supports LLNL in theSpent Fuel Test-Colmax demonstration e uiments, and future reqorements asmade evient by projet requirements. Indudos the tansportation andmaintenance of Casks and the Climax facility.

Los Aamos National abotoy (LAN14. REECo supports LANL who Is acting aslead technkial organization for the Exploratory Shaft. This includes the review ofstudy plans and supplying expertise in the area of shaft construction, ddilling, andmining.

-4
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Sandia National Laboratories (SNLI - REECo provides G-Tunnel support to Sandia
for performance of their responsibilities in the area of prototype testing, thermal and
mechanical properties of host rocK and in other areas as made evdent by proct
requirements. REECo support consists of providing the mining support of men and
equipment for accomplishing Sandla's assigned tass.

United States Geological Survey (USGS) REECo provides drilling support to the
USGS for site characterization of geology, hydrology, tectonism, volcanism, and
seismicity. Additional activities performed for the USGS are procurement,
transportation of core, and maintenance of facilities.

EGAG. lncoorated- REECo interface with EG&G on the YMP by utilizing EG&G
calibration servces for electronic test and measuring equipment.

Science Agaication International Corporation (SAIC - REECo interfaces with SAIC
in the areas of quality assurance, records management, exploratory shaft facility,
and other technical and management support services, as required, and for which
SAIC Is responsible to the DOE/YMP.

Fenix and ScIsson. Inc. (F&S)- REECo Interfaces with F&S, the architect-engineer
(A-E) for drilling and mining for the Projet by providing, as a minimum,
procurement, calibration, and drilling program support.

Holmes and Nauer. Inc, MHAN) - REECo- interfaces with H&N, the architect-engineer
(A-E) for above ground faclities for the Project by providing, as a minimum,
procurement and calibration services. In addition, REECo will provide samples to
the H&N Materials Testing Laboratory and obtain H&N services for the radiographic
inspection of weidments.

Yucca Mountain ProjMt Office rYMPO)- This office of the Department of Energy
(DOE) Is responsible o managment and direction of all programmatic aci es.
REECo Interfaces with the YMPO to provide suburface and surface construction,
mining, and dring support s*e*ie For the Projet REECo asssts In the
operation and maintenance of the site facilities and provides procurement and
logIstical servis a requeted

2.0 GA FUNCTIONS

The OA funcons are those of assuring that an appropriate OA program
i establlshed and executed effectively and of verifying, such as by checking,
auditing, surveillance and ihspection, that actities that affect the quality functions
have been perfrmed correctly. The persons and organizaions performing CA
functions shall have sluficient authority, accs to work areas, and organizational
freedom to identy quality prbems; to ininti, recommend, or provide solutions
through designated channels; to verify Implementation of the solutions through
designated channels; to verify Implementation of the solutions; and to asure that
further processing, delivery, Instlation, or use is controlled until proper disposition
of a nonconformance, deficiency, or unsatisfactory condition has occurred. This

.-5
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Indud'" the ability to stop (or cause to be stoppe) uns ctory work throughrestaished chann a Such persons or oraanIzations shall have direct access to,
responsible manament at a level where appropriate action can be effected andshall report to a management level at which this required authory andorganizational freedom are provided, Induding sufficient Indgeng fom cost andschedule.

2.1 DEDICATED QA POSMONo
Full time dedcated QA positions have been established by REECo. The

person responsible for directing and managing the overall QA program Is Identiffedand has appropriate organIzatonal position, responSibiliffes, and authority to exercise
proper control over the QA program These Positions are occupied by Individualswith appropriate management and QA knowledge and experience. They shall be at
the same or higher organization level as the highest line manager responsible for
performing actities affecting quality and sufficlenuy independent from coSt and
schedue. Personnel in these positions have responsibility for approval of (1)QAPPs, Changes thereto, and interpretations thereof and (2) implementingprocedures and all changes thereto. This poson has efcte communba 0o
channels with other senior management positiso snnl In these positionsshall have the responsibility and authort to verity the adquaCY and effecthveneof QA plans, requirements, and QA program Implementaton by REECo and its
subordinate organizatnon .These personnel shall not be assigned duties that wouldprevent full attention to QA responsibilltes or that would conflkct with the reportingand resolution of QA Issues and problems.

K)2.2 AuThoRrTy
Authority for the resolution of dsputes Involving quality arlsing from a.difference of opinion between QA personnel and others shaU be identified. Thbs

authority shall Indlude the ability of QA personnel to elevate the reso n ofdisputes to progreslvey higher Organization levels through channelsIncluding the YMPO P0M, I the dispute cannot be reohed wthln the organizaton.Uthln REECO access to the Project Q Manager and the TPO is provjded. -heYMPO POM may be utilzed to resolve disputes between partidpants.

2.3 ORGANIZATIONAL STRUCTURE
Becaue of th many variables Involved, a t number otpersonnl, the tYP of c ing performed, and the bWl Or locations atwhh thea are to be performed, the organ one s ugrgor exrngthe QA program may take varous forms ProvIded that th persons andorganlzator assigned the QA functions have the rured ahority andorganizatonal feedom. Te QA responsblities of alorganonalementsdepIcted on Organization charts shall be described.

M607B.2



-DOC-i '15
REVISION 7

3.0 QUALITY ASSURANCE PROGRAM PLAN

This Quality Assurance Program Plan (QAPP) shall appy to all items and
activities of REEbo affecting quality. The organizational structure and the
responsibility of assignments shall be dearly established such that certain results, as
described below, are obtained.

3.1 ACHIEVEMENT AND MAINTENANCE OF QUALITY

Quality Is achieved and maintained by those who have been assigned
responsibility for performing work.

3.2 VERIFICATION

Ouality achievement is verified by persons or organizations not directly
responsible for performing the work. Verification of conformance to established
requirements (acceptance) is accomplished by indivIduals or groups within thes POA
organization unless specifically exempted elsewhere in this document.

4.0 MULTIPLE ORGANIZATIONS

I more than one organization is Involved In the execution of activities
affecting quality, then the responsibility and authority of each organization shall be
established dearly and documented.

4.1 DOCUMENTATION OF INTERFACES

The external Interfaces between organizations and the internal Interfaces
between organizational units and changes thereto shall be documented All
interface responsibilitles shall be defined and documented. Interfaoes between the
YMPO, the Partel sting Organizations, and the NTS Suort Contractors shall be
described In this QP. (See Figure 1) From an ovral YMP nt these
Interfaces are exchanges of technical requirement of work to be performed and
liaison unti completion of wok The DOE/YMP Administrative Procedures (APs)
provide the Implementing Interface controls utilized by aN of th Project participants
while REECos Implementing procedures describe the methods of conducting
inter-organizaton Interfaces.

The organizational structure for executing the QA program is described in
this QAPP. The Technical Project Officer of REECo is responsible to the
DOEiYMPO Director to ensure that the Project acties, for which he is reponsible
are performed to this QAPP and implementing procedures that are consistent with it.

-7-
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SECTION 11 K)
QUALITY ASSURANCE PROGRAM

1.0 EXTENT OF THE QUAUTY ASSURANCE PROGRAM
REECo has developed this Quality Assurance Program Plan whichprovides the description of the QA program and indicates the commitment to theapplicable Project QA reurements. The QAPP Includes consideration of thetechnical aspects of the activities affecting quality and is generated by the QAorganization with assistance from the technical staff. The QAPP provides instructionto Implement and apply the QA requirements to the technical activities of theProject It is planned, Implemented, and maintained In accordance with YMP/88-9and is consistent with and addresses all of the applicable requirements.

The hierarchy of criteria applicable to the Project are shown In Figure 4of the Organization Section of this document With exception of the CFR, wheredevlitions between the requirements of the documents referenced In that Figure andthis QAPP ex the requirements of YMP/88W9 shag prevail. All quallty-relatedactivites conducted by REECo shall be performed In acconlance with this documentand the Implementing procedures (OPs).

The QA requirements of this document are binding to REECo personneland methods are herein Incorporated to pass the appropltate QA requirements tosubtler contractors. This program Is required to be reviewed and approved by theYMPO, and all changes (other than editorial) must be subject to the same level ofreview and approval as the original program.

Management shal perform readiness reviews, as deemed appropriate.Readiness reviews shall apply to major schedulepanned activities which couldatfect quality. Readiness revews shall be used In vei that specifiedprerequisites and programmatic requirements have been Idntifed prior to starting amajor act8ty. Management above or outside of the QA organization shall regularlyreceive Information as to t scope, status, adequacy, compliance, etc, of the QAprogram.

1.1 QA CRITERIA
The QA Criteria and specillc requirements associated with thess criteriahave been aapted to Proj activities through this QAPP. When a specific crfterlaIs not applicable to REECo's activit, ft Is noted In this QAPP and recorded on thecheckst required In paragraph 1.2 beow with stfcatlon for Its exception.

*12*
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1.2 CONTENTS OF THE QAPP
The Quality Assurance Program of Reynolds Electrical & Engineering Co.,Inc. (REECo) consists of the QAPP plus appropriate Implementing proceduresrequired to provide and implement control over activities affecting quality. Thecontrol shall be consistent with the importance of the activity. These proceduresshall be developed by qualified personnel and be reviewed and approved by thecognizant QA organization prior to implementation to assure that they meet all therequirements of this QAPP.

This QAPP shall be submitted to the YMPO for review and approval priorto implementation and shall Include a checkdist based on YMP/88-9 which Identifieshow and where each requirement of this document Is addressed. This QAPP shallbe reviewed, comments resolved, and the document approved by the YMPO withina timely manner.

1.3 QAPP VERIFICATION

Assurance that the OA requirements have been adequately addressedand effectively Implemented will be provided by the YMPO with support from theSAIC/T&MSS Project QA department during the review and approval of this QAPP,monitoring and surveillance operations, and audits of activities. REECo'smanagement shall also monitor their respective QAPPs through Internal audits toassess the adequacy of their program and assure its effective Implementation.

1.4 USE OF DATA NOT GENERATED UNDER QA CONTROLS
The OA program for the YMP provides for the acceptance of existingdata for use in licensing activities that were not generated under the controls of aQA Program which meets the requirements of 10 CFR 60, Subpart G. Specificmethods for acceptance of this information are contained in YMP AdministrativeProcedure 5.90. This procedure shall meet the requirements of NUREG - 1928uQualiflcatlon of Existing Data for High-Level Nuclear Waste Repositories (February,1988). These requirements are contained in Appendix G to this OA Plan. Onceaccepted, this existing data Is classified as primary daw for licensing purposes.

1. APPROACH TO QA
The YMP uses an approach to OA that recognizes the differencesbetween items and activities that affect radiological health and safety and wasteisolation and those that do not The approach is designed to ensure that each itemor activity is assigned a OA level that is consistent with its potential impact orImportance, or both, in terms of radiological health and safety, waste isolation,nonradiological health and safety, the U.S. Nuclear Regulatory Commission (NRC)licensing requirements, the operability and maintainability of the repository, costs,and schedules. The Participating Organizations or YMPO shall identify the

-13-
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approprdate.qualfty assuranjc levels for all Rems and activities that affect qualityassociated with site characterization, facility and equipment constjuction, facilityoperations, performance confirmation, permanent closure, and d ntamlnation anr )dismantiing of surface facilities. Once assigned. the QA level for a particular item ?activity shall be applied by all Projc participants Involved In the activity.

1.6 APPUCATION OF QA

REECo has established this QAPP to comply with the requirements ofYMPi8w-9. This QAPP assures that procedures required to Implement therequirements of this document are property documented, controlled, and mandatedthrough a policy statement or equivalent document signed by a responsible official.This QAPP shall be applied throughout the life of the Proect In accordance with theestablished policies, procedures, and Instructions. This QAPP applies to all itemsand activities affecting quality. It also shall identify the major organizationsparticipating in the project and the designated functions of these organizatons. ThisQAPP provides control over activities that affect the quality of the Identifiedstructures, systems, and components to an extent consistent with their Importance.The activities that affect quality shall be accomplished under suitably controlledconditions. Controlled conditions include the use of apprpriate equipment, suitableenvironmental conditions for accomplishing the activity, and assurance that all prere-quisitee for the given activity have been satisfied. The program shall take Intoaccount the need for special control, processes, test equipment tools, and skills toattn the required qualiy, and the ned for verification of quality by Inspection, test,peer review, or a combination of these. The program shall provide for Indoctrinatiotand, as necessary, training of personnel performing actIvIties that affect quality toassure ta sutable proficiency is achieved and maintained

2.0 APPLICATION OP GRADED OUAUTY ASSURANCE

21 SCOPE
21.1 EXTENT OF APPUCATIO:

The requireme of this section are applWae (as defined herein) to allItems and actiis th affect quality during geologic repository site characterization,facility and equipment design, procurement and construction, facility operation,performance conffrmaton, permanent closure, deommmissoning, and dismantling ofsur facWMa REECo will follow the YMPO administrative procedure for theapplication of graded OA (asignment of QA Le~s).

The preparation of administrative and mangment planni documentsshall not reqire QA ll assignments, except for proct ev documents which arespecifily required by the Nuclear Waste Polcy Act of 1982 (as amended), or arerequired for licensing. In addition, procurement of admtristrativo Items 0.e., officesupplies) d not reouire QA level assignments.

-14-
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2.1.2 PURPOSE OF A GRADED QA PROGRAM

The purpose of a graded OA program is to seect the OA requirementsand measures to be applied to items and activities in the Repository Programconsistent with their importance to safety, waste isolation, and the achievement ofU.S. Department of Energy (DOE) mission objectives. This will be accomplished bydeliberate quality planning and selective application of OA requirements on the itemor activity to be performed, with varying degrees of CA applied depending on itemfunction. complexity, consequence of failure, reliability, replicablity of results, andeconomic considerations.

2.1.3 DETERMINATION OF THE DEGREE TO WHICH APPUCATION ISNECESSARY

This approach involves (1) identifying those iems and activties whosefailure could cause undue ris to the public and facility personnel or extendedinterruption of facility operation with critical economic losses, or both, and (2)ensuring that these items and activities are covered by a commensurate CAprogram. Alternatively, an item whose failure or malfunction could result only inoperational inconvenience or negligibe economic lsw may deserve only a qualityinspection by the purchaser upon the delivery of the item. Between these twoextremes, there are varyng degrees of OA to achieve the desired confidence In thequality of the completed line of acty.

2.1.4 FLEXIBILITY Of GA REQUIREMENT SELECTION

The graded approach set forth here provides flexibility in the selection ofthe level of the quality assurance requirements to be applied to an item or activitythat is commensurate with the relative importance of th role or function assigned tothe item or activity.

2.2 REQUIREMENTS

The requirements specified in this section are to be used to apply thegraded qudly philosophy to al YMP items and actvities

-15-
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221 SELECTION OF QUALITY ASSURANCE LEVEL AND QAREQUIREMENTS

The acproprfate Quality Assurance Level for any item or activity shall bedetermined by the application of decision criteria as provided by YMP AdministrativeProcedures. The basis for the Selection of the Quality Assurance Level andassigned QA requirements shall be documented The assigned Quality AssuranceLevels and QA requirements must be submitted to the YMPO for review, resolutionof comments, and approval prior to implementation or use. This review andapproval shall be performed by the YMPO POM and appropriate YMPO Branchchiefs.

2.22 SELECTION OF SPECIFIC QA LEVELS

This approach Incorporates three quality assurance levels (QA level) ofwhich one will be assigned to each technical task that effect the quality of theYucca Mountain Projec. The definition, application, and assignment to each of thethree QA levels are described in the following discussion.

2.2.2.1 QA Level I- are those radiological health and safety related itms andactivities that are Important to either safety or waste Islation and that arassociated with the ability of a geologic nuclear waste repository to function In amanner that prevents or mitigates the consequences of a process or event thatcould cause undue risk to the radiological health and safety of the public, itmsand activities Important to safety are those engineered structures, systems,components, and related activities essential to the prevention or mitigation of anacckdent that could result In a radiation dose either to the whole body or to anyorgan of 0.5 rem or greater until the completion of the permanent closure of therepository, Items and actvities Important to waste Isolation are those barriers andrelated activities which must meet the criteria that address post-cosure performanceof the engineered and natural barriers to Inhibit the release of radlonuclides. Thecriteria for tems or activities important to safety and waste Isolation are found In10CFRB0, and 40CFR191.

2.2.2.2 OA Levl 11 ar those activities and ites related to the systems,sture, and compone which require a level of qualIty assurance sufficient toprvide for retbnt, maintainability, public and repository worker nonradologicalhealth and safety, repository worker radiological healh and safety and otheroperational factos tha would have an impact on DOE and YMPO concerns, andthe environment.

2.2.2.3 QA Level IlI- are those activities and items not classified as QA Levels Ior 11.

-16.
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2.2.3 APPLICATION OF LEVELS

2.213.1 QA LEVEL I

QA level I is the most stringent level of quaity a ,uranco. n is to beapplied to those Items and activities that may affect the abilty of the repository tomeet the preclosure and Postclosure performance objectives specified by the NRCand the U.S. Environmental Protection Agency (EPA) for protecting public health andsafety from radiological hazards. OA Level I activities which are on the 0-1.st willprovide the primary data input to the basis for the NRC to authorkze constructionand to issue a license for the DOE to receive and possess source, special nuclear,and byproduct material (waste) at the geologic repository. OA Level I control anddocumentation must be applied to activities, including site characterization, scientificinvestigation, facility and equipment deign, procurement, and oonstnuction, facilityoperation, performance confirmation, permanent closure, and decontamination anddismantling of surface facilities when they are specifically concemed with theprotection of the publics' health and safety with respect to a radiological hazard. Tokeep radionuclides out of man's environment, a high level radioactive wasterepository will utilize engineered systems, structures, and components to contain thewaste and ensure the short-term safety. The repository also wil utilize the naturalbarriers to afford long-term isolation. Within this context GA Level I must beapplied for near-term safety as well as long term isolation as per the following:
Where items and activities that could affect the preclosure radiologicalhealth and safety of the general public. Specifalaly, this means itemsand actIvities that could cause, or result In, an accident that couldresult in a raditon dose, either to the whole body or to any organ, of0.5 rem or greater, either at or beyond the nearest boundary of theunrestricted area, at any time until the permanent closure of therepository.

Where items and activities will provide primary data which will berolled on for performance assessment of the repository system. Thisdata are the feld and laboratory data and s e nt analysis thatprovde the basis for determining and demonstrating that the naturaland the engineered systems of the repository are capable of meetingthe performance objetives fr waft containmert and Isolation. ThisIncludes al expeorments and research which have a significant impactto Sl1e'Characterizatlon or are an essential part of the data base thatdrectly support the final design of the repository and waste packageperformance.

Where activities could adversely impact the waste isolation capabilitiesof the engineered and natural baers.

Where Items are relied on to meet the poslelosure performanceobjectives of the engineered barriers of the repository system.

-17-
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Where items and activities that, having failed, could cause a failure ofa QV Lee I item, or ITrretievable loss of QA Level I data.
The design phase that Involves the preparation of detailed designdocumeonts (such as drawings. specifications, and analyses) will beassfgned a QA Level of I. One of the Purposes of this design phaseLs to define items that will be procured and/or constructed as a resultof the design activity. The definition of items Includes a detaileddescription of their function and Interretationalships. As the designphase proceeds, and the OA level for items is denUnfed andapproved, design, procurement, and construction activities shalt begoverned by the QA level assigned to the Rtom.

2123.2 OA LEVEL n
OA Level 11 is the second highest level of quality asurance. QA Level Ifcontrols and documentation shall be applied to YMP activs and items that arespecifically concerned with nonradliologlcal operation of the exploratory shaft facilitiesand repository, and the radiological safety of the repository worker. The high-levelwaste (HLW) repository will utilize engineered systems, structures, and componentswhich must be designed, constructed, fabricated, tested, and operated to meet theperformance objecties during the operational phase and to minimize thenonradlological hazard to the public and repository worker and the radiologicalhazard to the repository worker. Additionally, activities that have a major impact onproject costs or schedules that could delay the achievement of DOE/Office ofCivilian Radioactive Waste Management (OCRWM) milestones must be approprlately\..controlled. Therefore, Quality Assurance Level 11 must be applied to activities anditems as follows:

Where itms and activities that are essential to the design, con-structlon, and operation of the repository or of the exploratory shaftfact, and could have a Major Impect on the nonradological healthand Sae of th public and repository worker.
* Where ItRem and activities which having faed or which are performedinadequately would cause repository workers to be exposed toradiation or radioactve contamination levels in excess of the limitseWxessd In 10CFR20.

a Where ftae and activities could affec the reevability of waste up tothe te of repository closure.

' Where Items nd actisz that lnvoe the nonradodoglcal operationalreliability and maintainability of engineered systom, structures, orcomponents.
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The design phases which involve the comparative technical analysis ofaltemative/methods/equipment to determine which altoma-
tive/method/equipment is preferred, shall be assigned a QA level of 11prior to execution. Where a particular item can be identified dunng
this phase and warrants a different QA level assignment (other than11), then a separate OA level assignment may be made for that item.Once the QA level Is approved, design activities associated with the
items a result of activities controlled in accordance with QA level 11 orIII programs, or activities performed prior to the complete
implementation of the YMP Quality Assurance Plan may be used inthe licensing process as background or corroborative information.

Where items and activities that, having failed, could result in a major
cost overrun.

Where items and activities that, if failed, could result in a major
schedule slippage.

Quality Assurance Level 11 activities may have as much importance asQuality Assurance Level I activities; however, except when used to support a QualityAssurance Level I activity as indicated in the following, they do not provide primaryinformation in the licensing efforts. In most cases, activities controlled in accodancewith a Quality Assurance Level 11 program cannot be used subsequently to directlysupport Quality Assurance Level I activities unless it can be substantiated thatquality assurance requirements equivalent to those which would have been appliedto a Quality Assurance Level I activity were implemented or that a technicaljustification process is applied in acordance with NNWSI AP 5.90 Acceptance of
Data and Data Interpretations Not Developed Under the NNWSI Project QA
Program."

2.13.3 OA LEVEL 111

OA Level III Is the least stringent level of Quaiy Assurance. Level IllQuality Assurance items and activities are such that they have no major function inthe characterization of the site and design of the repository, but they require goodpraic or the intended use. Design phases which are purely preliminary and areconducted to define th rnge of alternatives/methodajequipment which are felt to beworthy of more detailed study shah be assigned a GA level of Ill prior to execution.Those actities controlled In accordance with a Gusity Assurance III programcannot s u be used to directly support Quality Assurance Level I activities.
In some cas, data or data interpretations generated as a resuft ofactivities controlled In c ra with GA Level 11 or III programs, or activitiesperformed prior to the complete Implementation of the YMP Qusity Assurance Planmay be used In the licensing process as background or corroborative Information.

-19-
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2.2.4 GENERAL

The requirements contained In this document apply to Quality AssuranceK)Lvels I and 11 itqms and act~ivtes unless otherwise noted herein. The requirementsimposed for QA Level III Items and activities are those managerial, administrative,scientific, engineering, commercial, and laboratory practices that are commonly usedby the organizations paticpating in the YMP.

30 (A ACTIVmES

3.1 OVERVIEW

REECo shall perform overview of the OA activities of all organizations(Including subcontractors doing supportive work) under their purview. Overview is toinclude the following as appropriate:

The review and approval of QAPps.

Surveillance of activities affecting quality to ver compliance with
requirements.

Performance of quality audits to verify the adequacy and compliance
of OA programs.

3.2 REVIEW AND APPROVAL Ol GA pROGRAMS
/ Procedures are to be established by REECo for the review of OAprogram documentation of those organizations under their purview for adequacy,completeness and relevance. The procedures shall Identify the types of documentsto be submitted for review and approval, assign approval action Reews of CAprogram documentation shall be recorded on checklists or other foms that specifythe criteria for acceptability and Indicate conformance or nonconforman

4.0 MANAGEMENT ASSESSMENT

4*1 FREQUENCY OF MANAGEMENT ASESSMENTS

Management assessment is to be conducted a let annually for deter-mining (t) the effectiveness of the system and management contros that areestablished to achieve and assure quaity, and (2) th adequacy of resources andpersonnel provided to the OA program. Management Is to vefy that the OAprogram ts being effectively Implemented and that personnel are trained to the CArequirements of the program.

-20
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4.2 PERFORMANCE OF MANAGEMENT ASSESSMENT

Management assessment is to be performed by REECo. REECo shalldevelop its internal procedures for planning, organizing, performing, anddocumenting the management assessment conducted, induding the analysis andreporting of the results and the tracking of recommendations. Copies of eachmanagement assessment is to be provided to the Projet Manager, YMPO and theYMPO POM. Management above or outside the QA organization shall beresponsible for the management assessment activity.

5.0 PERSONNEL SELECTION, INDOCTRINATION, AND TRAINING
PROCEDURES

5.1 ESTABUSHMENT OF REQUIREMENTS

REECo shall establish requirements for the selection, indoctrination, andtraining of personnel performing or verifying activities that affect quality. Therequirements shall establish position descriptions that st forth minimum personnelqualifications and provide for appropriate indoctrination or training or both, prior toinitiation of activities that affect quality. In addition to the following requirements forindoctrination and training, personnel performing activities that specifically requirecertification by applicable codes and standards (e.g., lead auditors, inspectors,testers, nondestructive examiners, etc.) shall be certified In accordance with thedetailed requirements specified in Appendix C, D, or F as applicable.

5.1.1 POSITION DESCRIPTION

Minimum education and experience requirements shall be established anddocumented in position descriptions for each position involved in the performance ofactivities that affect quality.

5.1.2 PERSONNEL QUJALIiCATION EVALUATION
Personnel selected shall hae oduceton and eXperience commensuratewith the minimum requirements specified In the position description. Relevanteducation and experience shall be verified. This verification shaM be documented.The inial capbilities of an indvidual shall be based upon an evaluation of theireducation, experience, and training and compared to those esablished for theposition. Evaluations shall be documented by managers or supervisors responsiblefor the activities to be performed.
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5.1.3 INDOCTRINATION

Prior to assigning personnel to perform activities affedng quality, they
shall be indoctdnated as to the purpose, scop, methods of implementation, andapplicability of the following documents, (Including changes there to) as a minimum,as they relate to the work to be accomplished Indoctrlnation may be accomplishedby the use of a mandatory reading list by group classroom presentations, by videopresentation, or other Instructional methods.

' QAPPs

* Implementing Procedures and Work Instructions (applicable to theIndivIduals responsibilities).

Regulations

Projt level documents

&.1.4 TRAINING

Prior to assigning personnel to perform quLity affecting activities training,if needed, shall be condicted to gain the required prondency. The training (In-depthinstructlon) shall Indude the principles, techniques, and requirements of the activity.Such in-depth Instruction may be Internal or external classroom sessions, dassroon\Jsessions supplemented by hands-on worshops, on-the-job training, otherInstrctional methods, or combinations thereof.

&1.5 PROFICIENCY EVALUATION

After the Initial personnel qualification evaluation, the job proficiency ofpersonnel who perform activitis affecting quality shal be evaluated and documentedat least annually. Proicency evaluations may be peformed In conJunctlon withperiodic performance evalatons. Proficiency evaluationsshall be prormed by manager or supeilsos who have responsibility for theactiviti bing perfomd or ed.

&1.6 RECORDS

Records of personnel qualiftion evaluaton, indoctrination, training, andproficiency evaluations shall be retained as lifetime QA records These records shallInclude, as a minimum, the items listed below.
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5.1.6.1 PERSONNEL QUAUFICATION EVALUATION RECORDS

Records of the vehfication and evaluation of a candidate's education,experience, and training, compared to those required for the position.

5.1.6.2 INDOCTRINATION RECORDS

Records of indoctrination which include the objective and content of theindoctrination, date or dates of indoctrinaton, and other applicable information.

5.1.6.3 TRAINING RECORDS

Records of training which include the objective(s) and content of thetraining, name of the instructor, attendees, dates of attendance and result ofproficiency evaluations (where applikabe), and other applicable information.

5.1.6.4 PROFICIENCY EVALUATION RECORDS
Records of proficiency evaluation shall Include, as a minimum, the nameof the evaluated employ", the evaluator, evaluation results, date of evaluation, andthe activities covered by the evaluation.
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SECTION III

SCIENTIFIC INVESTIGATION CONTROL AND DESIGN CONTROL

1.0 SCIENTIFIC INVESTIGATION CONTROL

1.1 PREPARATION OF PLANS
REECo has no responsibility In the preparation of study plans. REECoshall participate In the techncal review of study plans when requested to do so bythe YMPO or other participating organization. This review shall be conducted by atechnically qualified Indvidual. The results of the technical review shall bedocumented along with the resolution of any comments by the reviewer(s). Thisdocumentation shall be considered a QA record.

2.0 DESIGN CONTROL
2.1 As the prlimary support contractor at the NTS REECo has no speciflcallydesignated responsibility for design In the YMP nor Work Breakdown Sticture(WBS) accountablity. Should REECo be asigned responsbility In this area, therequirements of YMP/88-9 will be developed, approved by the YMPO, and Includedas a part of this QAPP.
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SECTION IV

PROCUREMENT DOCUMENT CONTROL

1.0 REQUIREMENTS

1.1 GENERAL

Applicabe design bases and other requirements necessary to assure
adequate quality shall be included or referenced in documents used by REECo for
the procurement of items and services, to the extent consistent with the importance,
criticality, or complexity of the procurement action. Thes requirements which
include approved vendors, source inspection hold points, and receiving inspection
will either be provided by the Participating Organization or A-E contractor initiating
the request for a procurement action or will be included by the appropriate REECo
internal group in the case of a REECo-initiated action. Actual procurement activities
for which REECo has responsibilities will be accomplished by the Procurement
Department. To the extent necessary, REECo procurement documents require
subtler contractors to provide a OA program that is consistent with this OAPP.

The YMPO, Participating Organization, NTS Support Contractor, or
REECo internal organization initiating the basic documents from which a
procurement action is generated shall ensure that adequate information is provided
to be able to Include applicabl regulatory requirements, design bases, and other
requirements in the procure *nt documents to asure that adequate technical and
quality assurance requirerr s are included or referenced. The Procurement
Department shall include ; -.1 applicable requirements for which adequate
information has been pro- cad into the appropriate procurement documents.

Although REECo wil support and act as the one point contact for allactions concerning procurements for which REECo has responsibility, activities such
as vendor survey for qualification, vendor audit for adequacy of performance, or
vendor in-plnt inspection wiN be performed by the Participating Organization, NTS
Support Contractor, REECo internal organization, or REECo Project Quality
Assurance as may have been designated basic responsibility for the action by the
YMPO.

1.2 ADD1TIONAL REQUIREMENTS FOR QA LEVEL I ACTIVITIES

1.2.1 Al procurement actions identified as QA Levl I by participating
organizations and/or A-E contractors Nwe include provisions for the following as
deemed necesary.
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1.41.1 SCOPE OF WORK

A statement of the scope of work to be performed by the supplier.

1.2.1.2 TECHNICAL REQUIREMENTS

Where necessaty, these requirements shall be specified by reference tospecific drawings, specifIcadons, codes, standards, regulations, procedures, orInstructions, Including revisions thereto, that describe the Items or services to befurnished. The procurement documents shall provide for identiicaton of test,Inspection, and acceptance requirements of the purchaser for monitodng andevaluating the suppliers performance to the extent specified by the ParticipatingOrganization, NTS Support Contractor, or REECo internal organization originatingthe procurement action.

14:1.3 QA PROGRAM REQUIREMENTS

Procurement documents shall require that the supplier have adocumented QA program that Implements applicable portions of this QAPP. Theextent of the program required shall depend upon the type and use of the tem orservice being procured and the direction of the Initiating organIzation. Theprocurement documents shall require the supplier to incorporate appropriate QAprogram requirements In subtler procurement documents.

The QAPP and documents of suboontract-rs for QA Level I purchasesshal be riwed and approved by REECo Project Quality Assurance. Those whichdo not adequately define QA requirements shall be corrected prior to initiation ofactivities specified by the purchase order or contract. The extent of the programsrequired depends upon the type and use of the iems or seovce being procured.
In developing QA requirements for test and other equipment,consideration should be given to whether proper performance of that equipment canbe determined during or after its use (I.e. whether failure or malfunction of theequipment can be detected).

4.214 RIGHTS OF ACCESS

At each tier of procurement, the procurement documents shall provide foraccs to the suppler failte and records for Inspection by ft purchaser,appropriate YMPO personnel, or other YMPO authorized representatives, Includingrepresentatives of the organization initIating the need for a procurement action.YMPO acces to subtier contractor facilitled shall be arranged by REECo.
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1.2.1.5 DOCUMENTATION REQUIREMENTS

The procurement documents at all tiers shall identify the documentation
required to be submitted to the purchaser. The time of submittal shall also be
established. If the purchaser requires the supplier to maintain specific OA records,
then the retention times and disposition requirements shall be specified in
accordance with Section XVII.

1.21.6 NONCONFORMANCE

The procurement documents shall prescribe the requirements for
reporting and approving disposition of nonconformances to the extent specified in
the documents provided to REECo by the YMPO, Participating Organization, NTS
Support Contractor, or REECo internal organization upon which the procurement
action is based.

1.2.1.7 SPARE AND REPLACEMENT PARTS

The procurement documents shall require the identification of appropriate
spare and replacement parts or assemblies and the appropriate delineation of the
technical and quality related data that are required for ordering these parts or
assemblies. The technical and quality requirements shall be equal to or better than
the original. If OA or technical requirements of the original item cannot be
determined then a documented engineering evaluation shall be conducted by
qualified individuals to establish the requirements. This evaluation shall consider the
interchangeability, function, and safety of the item. This evaluation shall be
documented.

1.2.2 PROCUREMES DOCUMENT REVIEW

A review of the procurement documents and changes thereto shall be
made by the cognizant technical organization and Project Quality Assurance (PQA)
to assure that documents transmitted to the prospective supplier(s) inciude
appropriate provisions to asure that items or services will meet the specified
requirements; and this review shall be performed and documented prior to contract
award. AD such revis for REECo-responsible procurement actions identifled as QA
Level I will be processed through the organization originating the need for the
procurement acSon (Participating Organization, NTS Support Contractor, etc.), and
Project Quality Assurance, as a minimum. Procurement document reviews within
REECo shall be performed by personnel who have access to pertinent information
and who have adequate understanding of the requirements and Intent of the
procurement documents.
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As a minimum, the review by REECo Project Quality Assurance shal beperformed to determine that QA requirements are correctly stated, Inspectabie, andcontrollable; that there are adequate acceptance and rejection criteria; and that theprocurement documents have been prepared, reviewed, and approved In accord~a%with this document

1.2.3 PROCUREMENT DOCUMENT CHANGES
Changes to procurement documents shall be subject to the same degreeof control as utilized In the preparation of the original documents. Changes that aremade as a result of the bid evaluation of precontract negotiations shaI beincorporated into the procurement documents and shall be approved by the sameorganizations that approved the original action.

The review of such changes and their effects shall be completed anddocumented prior to contract award. Review of changes shall Include theconsiderations that appropriate content has been Included In the procurementdocuments; that additional or modified design or site Invedgation criteria has bendetermined; and that analysis of exceptions or changes requested or specified bythe suppier and determination of the effects such changes may have on the Intentof the procurement documnents or quality of the item or service to be furnished haveben peromed by the organizaton Initiating the need for the procurement action.

1.2.4 DOMTRIBUTION OF PROCUREMENT DOCUMENTS
REECo Procurement Department shall forward a copy of all purchaseorders and changes thereto. as Issued, to the SAIC/T&MSS Project QA Department(QA Veriffcation Oivson Manager) for purchases for which REECo has responsibiftyand which involve Quality Assurance Level I items or service. Only those purchasedocuments whIch Identy the vendor, deWibe the scope of work, and detail whenwork is to stant are reqired to be submitted.
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SECTION V

INSTRUCTIONS, PROCEDURES, AND DRAWINGS

1.0 GENERAL

Activities affecting quality shall be prescribed by and performed inaccordance with documented instructions, procedures, plans or drawings, of a typeappropriate to the circumstances. These documents shall include or referenceappropriate quantitative or qualitative acceptance criteria for determining thatprescribed activities have been satisfactorily accomplished. If plans are used in lieuof procedures, then these plans shall also include or reference appropriate
acceptance criteria and identity the QA records which are generated. Instructions,and procedures shall include a section which identifies the QA records which aregenerated during implementation of the document. These documents, includingdrawings, shall be controlled as required in Section VI of this document.

In order to ensure the quality of this program, the Project QualityAssurance group has established a series of administrative QA procedures as a partof the program elements. These documents, known as OPs, are listed on themaster list of REECo YMP Project documentation. These OPs as well as thecriteria letters, work instructions, etc., provided to REECo for implementation shall beavailable at the appropriate work locations.

Division and/or department managers of those organizations performingYMP activities shall assure that their activities are made evident by written
procedures addressing their tasks to the extent appropriate with the QualityAssurance Level of that task.

2.0 REVIEWS

An independent review of all instructions, procedures, plans, anddrawings shall be performed by the originating organization to assure technicaladequacy and inclusion of appropriate quality requirements. If applicable, thisreview shall consider whether or not the activities are repeatable, have the potentialto impact the waste isolation capability of the site, or interfere with other site
characterizaton acttes.

3.0 INSTRUCTIONS FOR SCIENTIFIC NOTEBOOKS

REECo does not prepare scientific notebooks nor conduct scientificinvestigations.

4.0 DISTRIBUTION

REECo shall maintain and provide the YMPO POM and the SAIC/T&MSSProject Quality Assurance Department Manager with controlled distribution of allimplementing procedures, plans, and instructions used for QA Level I and 11
activities.
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SECTION VI

DOCUMENT CONTROL

1.0 DOCUMENT PREPARATION, REVIEW, APPROVAL, AND ISSUANCE

1.1 METHODS

The preparation, review, approval, and Issuance of documents such asInstructions, procedures. plans, and drawings Including changes thereto, shall becontrolled through the Implementation of methods that assure that only correctdocuments are used. Document control shag be applied to the following:
4 Documents containing or specifying quality requirements.

Documents that prescribe activities affecting quality.
The document control system shall be documented, and the Project QAorganization shall provide the appropriate review, resolution of comments, andconcurrence with respect to qualtywrelated aspects of the documents

1.2 IMPLEMENTATION

Implementation of document control shall provide for the following:
* IdentiffIcation of documents to be controlled

6 Identification of assignment of responsibility for preparing, reviewing,approving, and ssulng documents.

Review of documents for technkal adequacy, completeness,correctness, and inclusion of appropriate quality requirements, prior toapo and Issuance.

A method for the removal or markdng of obsolete or supersededdocuments to prevent Inadvertent use.
* A method for assuring that the correct and appilcable documents areavalable at the location where they are to be used

A master lIt or equivalent to Identify the corM and updatedrevsons of documents

Coordination of Interface documents
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2.0 DOCUMENT CHANGES

2.1 MAJOR CHANGES
Changes to documents, other than those defined below as minor changesare considered as major changes and shall be reviewed and approved by the sameorganizations that performed the original review and approval, unless otherorganizations are specifically designated by the organization responsible for thisdocument. The reviewing organization shall have access to pertinent backgrounddata or information upon which to base their approval, and, if applicable, shallspecifically consider whether or not the activties being changed are repeatable,have the potential to impact the waste isolation capability of the site or interfere withother site characterizations activtes.

2.2 MINOR CHANGES
Minor changes to documents, such as inconsequential editorial correc-tions, shall not require that the revised documents receive the same review andapproval as the original documents. To avoid a possible omission of a requiredreview, the type of minor changes that do not require such a review and approvaland the persons who can authorize such a decision shall be dearly delineated.

3.0 DISTRIBUTION OF DOCUMENTS

3.1 DOCUMENT CONTROL SYSTEM
The document control system shall assure that documents requiringverification are not released prior to verification or, if they must be released beforeverification, they are uniquely idetified as such and controlled in accordance withparagraph 1.2 of tis secton. A master list or equivalent used to identify thecorrect, current and updated versions of documents shall be submitted to the YMPOand the SAIC/T&MSS Project Quality Assurance Manager.
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SECTION VII

CONTROL OF PURCHASED ITEMS, AND SERVICES

1.0 GENERAL REQUIREMENTS

Measures shall be established to ensure that purchased material, equip.ment, and services conform to the procurement documents. These measures shaJIInclude provisions, as approprIate, for source evaluation and selection, objectiveevidence of quality furnished by the contractor or subcontractor, Inspection at thecontractor or subcontractor source, audit, and examination of products upon delivery.Where required by code, regulation, or contract requirement, documentary evidencethat material and equipment conform to the procurement requirements shall beavailable at the location where the material or equipment Is to be used prior toinstallation or use of such material and equipment. This documentary evidence shallbe retained under the control of the Yucca Mountain Project Office (YMPO) RecordsManagement System and shall be sufficient to Identify the specific requirements,such as codes, standards, or specifications, that are to be met by the purchasedmaterfal ind equipment. Specific requirements for the control of purchased itemsand services are listed below.

1.1 PROCUREMENT PLANNING
1.1.1 GENERAL

Procurement activities shall be planned and documented to ensure asystematic approach to the procurement process. Procurement planning shall resultIn the documented identification of procurement methods and organizationalresponsibilities Project Quality Assurance (PQA) organization participation shall beprovided for evaluation and selection of suppliers, verification of suppliers activitiesand receiving Inspections Planning shall determine the following:
YWhat is to be accomplished.

Who Is to accomplish iL

* How t bto baccomplishedJ.

When It is to be accomplished.
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1.1.2 PROCUREMENT TIMING

To ensure interface compatibility and a uniform approach to theprocurement process, planning shall be accomplished as early as Practicable and nolater than at the ;tart of those procurement activities that are required to becontrolled.

1.1.3 PROCUREMENT METHODS

Planning shall result in the documented identification of the methods tobe used in procurement activities, the sequence of actions and milestones thatindicate the completion of these actvitles, and the preparation of applicableprocedures prior to the initiation of each individual activity listed below. Planningshall provide for the integration of the following:

Procurement document preparation, review, and change control.
Selection of procurement sources.

Purchaser control of supplier performance.

Verification (surveillance, inspection, or audit) activities by purchaser,including notification for hoid-and-witness points.
Control of nonconformances.

Corrective action.

Acceptance of item or service.

OA records.

1.2 SOURCE EVALUATION AND SELECTION
1.21 SELECTION OF SUPPLERS

The selecton of suppliers shall be based on evaluation of their capabilityto provide No= or srvices in accordance with the requirements of the procurementdocuments before the award of contract

1.22 SOURCE EVALUATION AND SELECTION MEASURES
Procurement source evaluaton and selection measures shall be imple-mented by the purchaser and shall provide for identfication of the purchaser'sorganizational responsibilities for determining supplier capability.
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1.23 MEASURES FOR EVALUATION AND SELECTION OF PROCUREMENTSOURCES

Measures for evaluation and selection of procurement sources, and theJ)results thereof, siall be documented and shall include one or more of the followingitems:

Evaluation of the suppliees history of providing an identical or similarproduct that performs satisfactorily In actual use. The supplIeshistory shall reflect current capability.

Suppliers current quality assurance records supported by documentedqualitative and quantitative Information that can be objectively
evaluated.

Suppliers technical and quality capability as determined by a directevaluation of his facilities and personnel and the Implementation of hisOA program.

1.3 BID EVALUATION
1.3&1 EXTENT OF CONFORMANCE

Bid evaluation shall determine the extent of conformance to the -procurement documents. This evaluation shal be performed by Individuals ororganizatlons designated to evaluate the following subjects, as applicable to the typjof procurement:

* Technical considerations

GA requirements.

Suppliers personnel.

G Suppliers production capabilities.

Suppkres past performance.

a Aftemate.

Ebuceptlon
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1.3.2 RESOLUTION OF UNACCEPTABLE QUALITY ASSURANCE
CONDITIONS

Before the award of the contract, the purchaser shall resolve or obtain
commitments to resolve unacceptable quality assurance conditions resulting from the
bid evaluation.

1.4 SUPPLIER PERFORMANCE EVALUATION

1.4.1 INTERFACE MEASURES

The purchaser of Items and services shall establish measures to interfacewith the supplier. The measures shall include the following:

Documentation of the understanding between purchaser and supplier
of the provisions and specifications of the procurement documents.

X Requiring the supplier to identify planning techniques and processes to
be utilized in fulfilling procurement document requirements.

* Reviewing supplier documents that are generated or processed during
activities fulfilling procurement document requirements.

Identifying and processing necessary change information. Measures
to control changes in procurement documents shall be established,
implemented and documented in accordance with the requirements of
this QA document

Establishing methods of document information exchange between
purchaser and supplier.

1.4.2 VERIFICATION MEASURES

1.4.2.1 EXTENT OF VERIFICATION

The purchaser of Itms and services shall establish measures to verify
supplier's performance, a deemed necessary by the purchaser. The measuresshall establish the extent of source surveillance and Inspection activities.

NOTE: When REECo utilizes another Partcipating Organization or NTS
Support Contractor for Project actlvfties for which they areresponsible, the user organization shall Infitae a request to YMPO
to conduct a YMPO surveillance of the organization performing
the work. The surveillance shall be conducted to determine that
the Rem or activity is being produced or performed
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in accordance with the user organizations requirements. Thesesurveillances may utilize NTS Support Contractor or PauticpatirOrganization personnel as technical advisors..
The extent of verification activtes, Including planning, shall be a functionof the relative Importance, complexity, and quantity of the item or servIces procuredand the suppliers quality performance. Verification activities shall be accomplishedby qualified personnel assigned to checl, InspeCt, audit, or witness the suppliers'activities. These verIfIcaton activities shall be condcted as early as practicable.However, the purchasers verification activitles shall not relieve the supplier of hisresponsibilities for verification of quality achievement

1.4.2.2 RECORD OF VERIFICATION ACTIVITIES

-Activites performed to verify conformance to requirements of procurementdocuments shall be recorded. -Source surveillances and Inspections, audits,receiving Inspections, nonconformances, dispositions, waivers. and correcve actionsshall be documented. These completed documents shag be considered QA recordsand shalt be controlled In accordance with Section XVIL The purchaser shall ensurethat this documentation is evaluated to determine the supposrs QA programeffectiveness.

1.5 CONTROL OF DOCUMENTS GENERATED BY SUPPUERS
Documents that are generated by suppliers shall be controlled, handled,and approved In accordance with documented procedurea Means shall beImplemented to ensure that the submittal of thee documents Is accomplished inaccordance with the procurement document requirements. These measures shallprovide for the acquisition, processing, and recorded evaluation of technical,Inspection, and test data against acceptance criteria.

1.6 ACCEPTANCE OF ITEM OR SERVICE
1.6.1 METHODS FOR ACCEPTANCE

Mhodshall be estalished tor the acceptance of an Rom or servicebeing hed by the supplier. Prior to offering the iem or service for acceptance,the suppi shall veftt the t Rem or service being furnished compies with theprocuremont requlrements. Purchaser methods used to accept an item or relatedservice from a supplier shall be either a supplier certificate of conformance, a sourceverification, a receshng Inspection or po-installatlon test the facillty site, or acombination thereof. Requirements applicable to these methods of acceptance arelisted below.
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1.6.1.1 CERTIFICATE OF CONFORMANCE

When a certificate of conformance is used, the following minimum critena
shall be met: -

The certificate shall identify the purchased material or equipment, such
as by the purchase order number.

The certificate shall identify the specific procurement requirements met
by the purchased material or equipment, such as codes, standards, or
other specifications. This may be accomplished by including a list of
the specific requirements or by providing at the point of receipt, a
copy of the purchase order and the procurement specifications or
drawings, together with a suitable certificate. The procurement
requirements identified shall include any approved changes, waivers,
or deviations applicable to the subject material or equipment.

The certificate shall identity any procurement requirements that have
not been met, together with an explanation and the means by which
to resolve the nonconformances.

The certificate shall be attested to by a person who is responsible for
this OA function and whose function and position are described in the
purchasers or supplier's OA program.

The certificate system, including the procedures to be followed in
filling out a certificate and the administrative procedures for the review
and approval of the certificates, shall be described in the purchasers
or supplier's OA program.

Means shall be provided to verify the validity of supplier certificates
and the effectiveness of the certification system, such w during the
performance of audis of the supplier or Independent Inspection or test
of the iteom. Such veriication shall be conducted by the purchaser at
intervals commensurate with the suppliers past quality performance.

1.6.1.2 SOURCE VERIFICATION

If source verification is used, then it shall be performed at intervals that
are conitent with the Imporance and complexity of the Item or service, and it shall
be implemented to monitor, witnes, or observe activItles. Source verification shall
be implemented in accordance with plans to perform Inspections, examinations, or
tests at predetermined points. Upon purchaser acceptance of source verification,
documented evidence of acceptance shall be furnished to the receiving destination
of the item, to the purchaser, and to the supplier.
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1.6.1.3 RECEIVING INSPECTION

When receiving Inspection is used, purchased Items shall be inspected cJnecessary to verify their conformance to speciffed requirements, by taking intoaccount source verification and audit documentation and the demonstrated qualityperformance of the supplier. Receiving Inspection shall be performed in accordancewith established procedures and Inspection instructions to verity by objectiveevidence such features as proper configuratjon; identification; dimensional, physical,and other characteristics; freedom from shipping damage; and cleanliness.Receiving inspection shall be coorinated with review of supplier documentationwhen procurement documents require such documentation to be fUMished prior toreceiving Inspection. Receiving inspections associated ith engineered items shalbe planned, performed and documented In accordance with the requirementsspecified In Section X, Para 2.1, 4.0, 4.1, &1, 9.0 and 9.1 of this document.Personnel selected to receipt Inspection activities shall have the experience ortraining commensurate with the scope, complexfty or special nature of the activities.When required personnel shall also be indoctrinated as to the technical objectivesand requirements of the applicable codes and standards and the OA programelements that are appicable.

1.&1.4 POSTiNSTALLATION TESTING

When post-installation teting is ued. poet-Instanation test requirements.and acceptance documentation shall be established mutually by both the purchaser -and the supplier.

1.7 ACCEPTANCE OF SERVICES ONLY
1.7.1 PROCUREMENT OF SERVICES ONLY

In certalin cse 1ivoMng procurement of seuvce only, such as thirdparty inspeons, nginen, and cosulting; and Installation, repair, overhaul, ormaintenance wowk, th purcsr shall accept th service by any or any combinationof the following:

Techn verification of data produced

Swmetnce, audit or bot, with regard to the activity.
'Rvew of obJectve evidence for confmanc to t procurementdocument requirements such as certicadonstres rprts, eto.
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1.8 CONTROL OF SUPPLIER NONCONFORMANCES

1.8.1 METHODS

The purchaser and supplier shall establish and document methods for
disposition of items and services that do not meet procurement document
requirements. These methods shall include the following provisions:

1.8.1.1 EVALUATION

Provisions for evaluation of nonconforming items.

1.8.1.2 SUBMITTAL

Provisions for submittal of nonconformance notice to purchaser by
supplier as directed by the purchaser. These submittals shall include disposition
(e.g., use as-is or repair) and technical justification that are recommended by the
supplier. Nonconformances to the procurement requirements or purchaser approveddocuments, which consist of one or more of the items listed below shall be
submitted to the purchaser. Approval of the recommended disposition shall be in
accordance with documented procedures.

Technical or material requirement Is violated.

Requirement in supplier documents, which has been approved by the
purchaser, is violated.

Nonconformance cannot be corrected by continuation of the original
manufacturing process or by rework.

The item does not conform to the original requirement even though
the item can be restored to a condition such that the capability of the
iom to function is unimpaired.

1.8.1.3 DSOSTIO

Provisns for purchaser disposition of supplier recommendation.

1.8.1.4 VERIFICATION

Provisions for verification of the implementation of the disposition.
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1.8.1.5 RECORDS MAINTENANCE

Provisions for maintenance of records of nonconformances that aresubmitted by the Supplier.

2.0 COMMERCIAL-GRADE ITEMS

2.1 ALTERNATIVES

If a design requires commercial-grade Rems, then the followingrequirements are an acceptable alternative to other requirements of this section,except as noted In Paragraph 2.1.2 below and the requirements of Section IV of thisQAPP. If a scientific Investigation requires commercial-grade items, they may becontrolled by the use of the following requirements (except Paragraph 2.1.1) andSection IV of this QAP.

2.1.1 IDENTIFICATION OF COMMERCIAL-RADE ITEMS
Where the commerdalgrade item Is to be used as an Integral part of thedesigned facility, it shall be dentified In an approved design or design outputdocument An altemate commercial-grade item may be suppld if the cognizantorganization provides verification that the alternate commercal-grade item willperform the Intended function and wiU meet the requirements appicable to both the jreplaced item and its application.

2.1.2 SOURCE EVALUATION AND SELECTION

Source evaluation and selection shall be In accordance with Paragraph1.2, if it is determined necessary by the purchaser based on the complexity of theitem and Importance to safety.

2.1.3 PURCHASE ORDER

Commerdal-grade itRms shall be Identified In the purbase order by themanufacturers published product descriptlon (e.g.. the catalog number).

2.1.4 RECEIPT OF COMMERCIAL4RAE ITEM
After receipt of a commercal-grads Rem, the purchaser shall determinethat th following conditions have been met

' Damage was not sustained during shipment
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The item received was the item ordered.
Inspection, testing, or both, is accomplished by the purchaser, inaccordance with written procedures, to ensure conformance with themanufacurer's published requirements. If applicable, acceptance ofthe item may be accomplished via the calibration program inaccordance with the requirements of Section XII of this OA Plan.
Documentation, as applicable to the item, was received and isacceptable.
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SECTION Vill
IDENTIFICATION AND CONTROL OP ITEMS, SAIMPLES, AND DATA

INTRODUCTION

This section provides the requirements for the Identflcatfon and control ofitems. REECo currently Is not responsible for the taldng of samples and data.Therefore, the requirements for the IdentlfIcafion and control of those items are notaddressed In this QAPP. The requirements for tems are stated below.

IDENTIFICATION AND CONTROL OF ITEMS

1.0 IDENTIFICATION

Items shall be Identified to assure that only correct and accepted itemsare used or Installed. The Identiflcation shall be verified pnior to Installation or use.Identification shall be maintained either on the Rem, their containers, or Indocuments traceable to the Ttem from receipt until Installed.

1.1 GENERAL

item of production (batch, lot, component, pan) shag be Identified fromthe Initial receipt and fabrication of the items up to and Including Installation anduse. This Identification shall relate an iem to an applicable design or otherpertinent specifying document

1.1.1 Physical Identification shall be used to the maximum extent possible.Where p c Identficaon on the Rem Is either Impracticable or Insuffilent,physal separaion, procedural control, or other appropriate means shall be

1.1.2 Idtioficaton marldng, when used, shall be applied using materials andmethods which provd ear and legible Identifcaton and do not detrimentallyaffect the ffIcton or $UMc life of the Item. Mauddng shall be transferred to eachpart of an Identifed ftRm when subdivided and shall not be obliterated or hidden bysurface treatment or coatings unless other means of IdentifIcation are substituted.

1.1.3 When specifled by codes, standards or specification that Include specificIdentification or traceability requirements (such as Identification or traceability of theRtem to applcable specificadon and $rade of material; heat, batch, lot, part or serial

-42-
M6078-9



568-00c 115
REVISION 7

number; or specified inspection, test or other records) the program shall be designedto provide such identification and traceability control.

1.1.4 Where specified, items having limited calendar or operating life or cyciesshall be identified and controlled to preclude use of items whose shelf life oroperating life has expired.

2.0 CONTROL

Provisions shall be made for the control of item identification consistentwith the planned duration and condition of storage, such as: (1) provisions formaintenance or replacement of markings and identification records due to damageduring handling or aging; (2) protection of identification on items subject to excessivedeterioration due to environmental exposure; (3) provisions for updating existingfacility records.
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SECTION IX

CONTROL OF PROCESSES

1.0 GENERAL REOUIREMENTS

The requirements of this section apply to engineered items and scientiflcinvestigations for QrOc$ f ntrol. The requirements for j g oWg0M apply toengineered Items only. Measures shalt be established to ensure that proCesses thataffect quality of Rems or services are controlled either by instruction, procedures, orother approptate means. Special processes that control or verify quaity, such asthose used In welding, heat treatinfg,.and nondestructive examinations shall beaccomplished by qualified personnel using qualified procedures In accordance withapplicable codes, standards, specifications, criteria, and other special requirements.

210 PROCESS CONTROL

2.1 METHOD

AJI processes shall be controlled by InstructIOns, procedures, drawings,checklists, travelers, or other appropriate means. Thes means shall ensure thatprocess parameters are controlled and that specified environmental condItions aremaintained.

22 IDENTIFICATION OF SPECIAL PROCESSES
2.1 RESPONSIBILITY

It Is the responsibility of the Participating Organization and Nevada TestSite (NTS) Support Contractor that i perorming the work to Identify which portionsof its activities Involve the use of eial prse A special process is a processIn whkch the resut are highlyeecn o ~o h contro of the proes or theoperators sWUil, or bot, and In which t specified quality cannot be reaydetermined by Inspection or testing of the item.

122 QUALIFICATION REQUIREMENTS

The necessajy requirements for qualifications of personnel, procedures, orequipment shall be specified or referenced In the procodurs or instructions eitherfor processes that are not covered by existing codes and standards or for processeswhere the quality requirements for an item or tet excee those of existing codes orstandards.
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2.2.3 CONDITIONS

Conditions necessary for accomplishment of the special process shall be
included in procedures or instructions. These conditions shall include proper
equipment, controlled parameters of the special process and calibration
requirements.

2.2.4 APPUCABLE CODES AND STANDARDS

The requirements of applicable codes and standards, including
acceptance criteria for the special process, shall be specified or referenced in the
procedures or instructions.

2.3 QUALIFICATION OF SPECIAL PROCESS PROCEDURES

2.3.1 PROGRAM FOR QUAUFICATION

Procedures shall be qualified in accordance with applicable codes,
standards or other specifications. The program for qualification of procedures shall
be specified in documents prepared by the cognizant technical organization. The
PQA organization shall provide appropriate reviews to assure compliance with thee
requirements.

2.4 QUALIFICATION OF PERSONNEL PERFORMING SPECIAL PROCESSES

2.4.1 TRAINING, QUALIFICATION, AND CERTIFICATION

Personnel shall be trained, qualified, and certified in accordance with
written procedures. The training and qualification, and certification shall be the
responsibility of the organization that is performing the work These procedures
shall be reviewed by the Project QA organization for compliance with requirements.

2.4.2 PROCEDURE

Oualiflcfaton shl utilize the actual working procedure, to the extent
possible.

2.4.3 PERSONNEL QUAUFICATION REQUIREMENTS

Quslification of personnel shall incorporate the personnel qualification
requirements of the applicable codes, standards, or specifications.
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2.5 SPECIiL PROCESS EQUIPMEN
Spedal process equipment shal be checked out. qualified, and certifieuin accordance wth specifled requirements. These requirements shall Implement therequirements of applicable codes, standards, and speciflcations. Equipmentcheckout., qualification, and COrtificadon shall be the responsibility of the organ zationperforming the work. Project Quality Assurance shal review the procedures forqualification of equipment for compliance with requirementsf

±Z SPECIAL PROCESS RECORDS
Records shall be maintained for the currently qualified personnel,procedures, and equipment of each special process and the requirements formaintenance of these records shall be specified. Special process verificationmethods and criteria shall also be documented and retained.
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SECTION X

INSPECTION

1.0 GENERAL REQUIREMENTS

Measures shall be established to provide inspections required to verifyconformance of an item or activity to specified requirements. These measures shallprovide for: (1) inspections to be performed in accordance with written proceduresby qualified personnel who did not perform the work being evaluated; (2) criteria fordetermining when inspections are required or how and when inspections are to beperformed; (3) sampling methodology, if used; (4) the identification of mandatoryhold points; and (5) identification of inspections requiring special expertise. Theresults of all inspection activities shall be documented by the Inspecting organization.The requirements of this section apply to engineered items and do not apply toscientific investigation activities.

2.0 PERSONNEL

2.1 REPORTING INDEPENDENCE OF PERSONNEL

Inspections shall be performed by personnel who do not report directly tothe immediate supervisor(s) who is/are responsible for performing the activity beinginspected. If these personnel are not part of the formal PQA organization, theyshall have sufficient authority, access to work areas, and organizational freedom to(1) identify quality problems; (2) initiate, recommend, or provide solutions to qualityproblems through designated channels; (3) verify implementation of solutions; and(4) assure that further processing, delivery, installation or use Is controlled untilproper disposition of a nonconformance, deficiency, or unsatiactory condition hasoccurred. When these persons or organizations who perform the inspectionactivities are not part of the formal POA organiazeon (I.e., pet of line management),then the project quality assurance organization shall overview and monitor theinspection activity.

2.2 QUALIFICATION

Each person who verifies conformance of work acIvties for purposes ofacceptance sha be qualified to perform the assigned inspections or test. Thequalification of personnel performing inspection and test activities shall be certified inwriting. personnel selected to perform Inspection and test activities shall have theexperience or training commensurate with the scope, complexity, or special nature ofthe activities. Personnel shall also be Indoctrinated as to the technical objectivesand requirements of the applicable codes and standards and the OA programelements that are to be employed.
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30 INSPECTION HOLD POINTS

Mandatory Inspection or witness hold-points shall be established as
necessary. When such hold or witness points are established, work may not
proceed without the specific consent of the responsible representative. These hold
or witness points shall be Indicated In appropriate documents controlling the activity.
Consent to waive any SPecifed hold or witness point shall be documented before
work can be continued beyond the designated hold or witness polnt

4.0 INSPECTION PLANNING

Planning for [nspectlon activities shall be aomplhed and documented
via Inspection procedures. Instructions, or checdlists. Inspection procedures,
Instructions, or checkists shall provide for the following:

* Identification of characteristics and activities to be inspected.

A description of the method of Inspection.

Identification of the indiuals or groups responsible for performing
the Inspection operation.

a Acceptance and rejection criteria.

Identification of requrd procedures, drawings, and specifications and
revisions

* Recording Inspector or data recorder and the results of the Inspection
operatior.

* Specfiyng necessary measuring and test equipment Including
accuracy reWqrments.

4.1 SAMPLING

When samplng I used to verify acceptability of a goup of items, the
sampling procedures shal be based on recognized sand racc

&0 INEPROCESS INSPECTION

Inspection of Ros In-process or under construction shall be performed
for work acivtlies where necessa to vef quality I Inspection of pocessed tems
Is Impossible or disadvantageous, Indirect contl by monitoring of proceessing
methods, equipment, and personnel shall be provided
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5.1 COMBINED INSPECTION AND MONITORING

Where a combination of inspection and process monitonng methods is
used, it shall be performed in a systematic manner to ensure that the specified
requirements for control of the process and quality of the item are being achieved
throughout the duration of the process. Both Inspection and process monitoring
shall be provided when other techniques cannot provide adequate contro

5.2 CONTROLS

Where required, controls shall be established and documen 'or the
coordination and sequencing of activities at established inspection pointm . ring
successive stages of the conducted process or construction.

6.0 FINAL INSPECTION

Final inspection shall include a records review of the results and
resolution of nonconformances identified by prior inspections. The final insp in
shall be planned to reach a conclusion regarding conformance of the item to
specified requirements.

6.1 INSPECTION REQUIREMENTS

Completed Rtms shall be inspected for completeness, markings,
calibration, adjustments, protection from damage, or other characteristics as required
to verify the item's quality and conformance to specified requirements. If not
previously examined, then quality reords shall be examined for adequacy and
completeness.

6.2 ACCEPTANCE

The item's acceptance shall be documented and approved by identified
authorized personnel.

6.3 MODIFICATIONS, REPAIRS, OR REPLACEMENTS

Modifications, repairs, or replacements of items performed subsequent to
final inspection shall require reinspection or retest, as appropriate, to verify
acceptability.
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7.0 INSERVICE INSPECTION

Required In-seiice Inspection of stn ctures, systems, or components shall
be planned and executed by or for the organization responsible for operation.

7.1 METHODS

Inspection methods shall be established and executed to verfy that the
characteristics of an Kem continue to remain within specific Ilmft inspection
methods shall Include evaluaton of performance capability of essential emergency
and safety stems and equlpment. verification of calibration and Integrity of
instruments and Instrument ystem, and verification of maintenance, as appropriate.

8.0 QUALIFICATION REQUIREMENTS

Appendix C of this document defines the requirements for the
quasiflcaton of Inspection and test personnel who perform inspection and testing to
verity conformance to speciled requirements for the purpose of acceptance.
Appendix D defines the requirements for quaification of nondestructive examinadon
personnel. REECo currently performs no nondestructive examination.

9.0 RECORDS

The following as the requirements for Inspection records which Shall be
retained In accordance with Seton XVII of this QAPP.

9.1 INSPECTION RECORDS

As a minimum, Inspection records shall Identify the following:

otem or aWy.

The date of the Inspection.

'Name of Irdvidual perfonning the Inspection.

* Name or mes of personnel contacted during the Inspection.

A description of the type of observation (method of Inspecton.

* Inspection criteria including Identification of drawing, specification, etc.
(and appilcable revision).

Equipment used during the Inspection.
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Evidence as to the acceptability of the results.

Acceptance statement.

References to information on action taken in connection with conditionsadverse to quality, nonconformances and/or actions taken to resolveany discrepancies.

9.2 PERSONNEL QUALIFICATION RECORDS
Records of personnel qualification shall be established and maintained bythe employer. The actual examinations used to qualify personnel shall also beretained as part of the record files.
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SECTION Xi

TEST CONTROL

1.0 GENERAL DISCUSSION

Tests required to verify conformance of an item to specified requirementsand to demonstrate that Rems will perform satisfactorily In senvice shall be plannedand executed. Characteristics to be tested and test methods to be employed shallbe specified. The test procedures shall be Implemented by trained andappropriately qualified personnel. The requirements of this section apply toengineered items and do not apply to scientific Investigation activities.

2.0 TEST REQUIREMENTS

Test requirements and acceptance or rejectlon criteria, including requiredlevels of precision and accuracy, shall be provided or approved by the organizationresponsible for the design of the item to be tested unless otherwise designated.Required tests, Including, as appropriate, prototype qualification tests, productiontests, proof tests prior to Installation, construction tests, prooperational tests, andoperational tests shall be controlled. Test requirements and acceptance or rejectioncriteria shall be based upon specified requirements contained In applicable design orother pertinent technical documents.

3.0 TEST PROCEDURES

3.1 TEST INSTRUCTIONS, PROCEDURES AND DRAWINGS
Instructions, procedures, and drawings for tests shall be prepared inaccordance with the requirements of Sedon V of this document. Test proceduresor instructions shall contain criteria for determining when a test Is required and howthe test is performed

&2 TEST PREREQUISITES

Tes procedur shall Include or reference test objectives and prOVisionsfor assuring that prerequisites for the given tet have been met, that adequateinstrumentation Is avaiable and used, that necessary monitoring is performed, andthat suitable environmental conditions are maintained. Prerequisites shall Includethe following, as applicable: (1) calibrated instrumentation, (2) appropriateequipment, (3) completeness of item to be tested, (4) trained or appropriatelyqualified personnel, (5) condItion of test equlpment and the item to be tested, (8)suitable and controlled environmental conditions, and (7) provIsions for dataacquisition and storage.
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3.3 REVIEW OF PROCEDURES

3.3.1 IDENTIFICATION AND DOCUMENTATION

Control measures shall be applied to verify the adequacy of test plansand procedures and verification shall be performed in a timely manner. Theresponsible organization shall identify and document the verification method used,the results of the verification, and the verifiers.

3.3.2 TIMING OF VERIFICATION

Verification of the adequacy of test plans and procedures shall beperformed prior to release. In those cases, where this timing can not be met, theportion or portions which have not been verified shall be identified and controlled.In all cases, the verification shall be completed prior to relying on the test plans andprocedures to perform its function.

3.3.3 EXTENT OF VERIFICATION

The extent of the verification required is a function of the importance tosafety of the item under consideration, the complexity, the degree of standardization,the state of the art and the similarity with previously proven teat plans andprocedures. Where the test plans and procedures have been subjected to averification process in accordance with Paragraph 3.3 of this section, the verificationprocess need not be duplicated for identical documents. However, the applicabilityof standardized or previously proven test plans and procedures, with respect tomeeting pertinent inputs, shall be verified for each application. Known problemsaffecting the standardized or previously proven test plans and procedures and theireffects on other features shall be considered. The original test plans andprocedures and associated verification measures shall be adequately documentedand referenced in the fies of subsequent applications.

3.3.4 CHANGES TO VERIFIED TEST PLANS AND PROCEDURES
Changes to priously verified test plans and procedures shall requireverification induding euation of the effects of those changes.

3.3.5 PERSONNEL PERFORMING VERIFICATION

Tat plans and procedures verification shall be performed in accordancewith the r9qWreets of Paragraph 3.3.6 of this Section by any competent, certifiedindivdual or Indkiuaj or cened group or groups other than those who developedthe original test plan or procedure. This Includes the followng:
3.3.5.1 Individuals or groups from the originators same organization.
3.3.5.2 Indviduals or groups from other organizations contracted for this purpose.

.53-

M607B-12



-.a*
588-OOC-115

REVISION 7

3.3.5.3 The odginators supervisor providing all of the following requirements are
met:

The supervisor is the only individual in the organization competent to
perform verification.

a The supervisor did not establish the tst plan or procedure Input used,
specify a singular approach, or rule out certain consIderations.

The rational for Satisfying the two requirements above is documented
and approved by management superlor to the supervisor. The QA
manager shalt also concur with this rationale.

3.3.6 METHODS OF TEST PLAN AND PROCEDURE

Verification shall be accomplished by any one or a combination of the
following: reviews, altemate calculations, or qualification testing.

3.3.8.1 Tet Plan and Procedure

Reviews are detailed critical reviews to provide assurance that the test
plan or procedure Is correct and satisfactory. At a minimum, the items below shall
be considered during the review and the resus of such deliberations shall be
documented.

Were the Inputs correctly selected?

Are assumptions necessary to perform the acy adequately
descibed and reasonable? Where necessary, are the assumptions
identified for subeequent reveriftcatons when the detailed activities are
completed?

Was an appropriate method used?

* Were the Inputs correctly Incorporated.

-Is the test plan or procedure outpu reasonable compared to Inputs?

Ar the necessary Input and verifcatdon requirements for Interfacing
omNzations specified in the documents or In supporting procedures
or iructos?

Are compter programs used for analyis Identiffed and verified In
accordance with the methods specified In the NNWSI Prject
Administrative Procedures Manual.
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3.3.6.2 Alternate Calculations

Alternate calculations are a form of analysis which may be used todetermine the adequacy of the original analyses. The use of altemate calculationsshall include a review of the appropriateness of assumptions, inputs and computerprograms or other calculation method used.
3.3.6.3 Qualification Tests

Qualification tests that involve actual physical testing of systems,structures, or components may be used to verify the adequacy of test plans orprocedures. Where adequacy is to be verified by qualification tests, the tests shallbe identified. The test configuration shall be dearly defined and documented.Testing shall demonstrate adequacy of performance under conditions that simulatethe most adverse conditions. Operating modes and environmental conditions inwhich the item must perform satisfactorily shall be considered in determining thern'st adverse conditions. Where the test is intended to verify only specific features,the other features shall be verified by other means. Tet results shall bedocumented and evaluated by the responsible organization to assure that testrequirements have been met. If qualification testing indicates the modifications tothe test are necessary to obtain acceptable performance, the modification shall bedocumented and the item modified and retested or otherwise verified to assuresatisfactory performance. When tests are being performed on models or mockups,scaling laws shall be established and verified. The results of model test work shallbe subject to error analysis, where applicable, prior to use in the final work.

3.4 POTENTIAL SOURCES OF ERROR
The potential sources of uncertainty and error in test procedures whichmust be controlled and measured to assure that tests are well controlled shall beidentified.

3.5 ALTERNATIVES

In lieu of specifically prepared written test procedure, appropriatesections of related documents, such as American Society for Testing and Materials(ASTM) mrnthd, Suppler manuals, equipment maintenance instructions, orapproved drawings or travelers with acceptance criteria, can be used. Suchdocuments hall include adequate instructions to assure the required quality of work

4.0 TEST RESULTS

Tes result shall be documented and their conformance with acceptancecriteria evaluated by a responsible authority to assure that test requirements havebeen satisfied.
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5.0 TEST RECORDS

Test records shall, as a minimum, identfy the follo-wing:

Item tested.

* Date of test

* Tester or data recorder Identification.

e Type of observation.

Results and acceptability.

Actlon taken in connection with any deviations noted.

Person evaluating results.
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SECTION XII

CONTROL OF MEASURING AND TEST EQUIPMENT

1.0 GENERAL

1.1 MAINTAINING ACCURACY OF EQUIPMENT

Measures shall be established to ensure that tools, gages, instruments,and other measuring and test equipment used in activities that affect quality areproperty controlled, calibrated, and adjusted at specified periods to maintainaccuracy within necessary limits.

1.2 SCOPE OF CONTROL PROGRAM

The REECo Quality Assurance Program Plan (OAPP) defines the scopeand methodology of the program for the control of measuring and test equipmentThis includes all measuring and test equipment or systems used to calibrate,measure, gage, test, or inspection either to control or to acquire data to verifyconformance to a specified requirement, or to establish characteristics or values notpreviously known.

1.3 DESCRIPTION OF RESPONSIBILmES

The responsibilities of all organizations shall be described for theestablishment, implementation, and assurance that the calibration program iseffective.

2.0 PURPOSE OF EQUIPMENT

Measuring and tot equipment are devices or systems used to calibrate,measure, gage, test, or inspect either to control or to acquire data to verifyconformance to a spewfed requirement, or to establish characteristics or values notpreviously known.

Specific requirements for control of measuring and test equipment arelisted below:

2.1 SELECTION

Selecton of measuring and test equipment shI be controlled to assurethat such equipment is of proper type, range, and accuracy, to accomplish thefunction of determining conformance to specwied requirements. The type, range,and accuracy, of a measuring device shall be documented in test and inspection
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documents. Each dece shall have a unique identification number. This numbershall be recorded on the data sheet, log, etc., along with the measurement taken, toensure traceability to the measurement of the device that was used to take themeasurement.

2.2 CAUBRATION

Measuring and test equipment shall be calibrated against certifiedequipment having known valid relationships to the National Bureau of Standards orother nationally recognized standards and shall be calibrated, adjusted, andmaintained at prescribed intervals. if no nationally recognized standards exist, thebasis for calibration shall be documented. Calibrating standards shall have equal orgreater accuracy than equipment being calibrated. Calibrating standards with thesame accuracy may be used if it can be shown to be adequate for the requirementsand the basis of acceptance is documented and authorized by responsiblemanagement. The management authorized to perform this function shall beIdentified.

2.3 CONTROL

The method and interval of calibration for each item shall be defined,based on the type of equipment stability characteristics, required accuracy, intendeduse, degree of usage, and other conditons that affect measurement control.Measuring and test equipment must be labeled, tagged, or otherwise documented Ina fashion which indicates the due date of the nexd calibration and to providetraceability to calibration data. If measuring and test equipment is found to be outof calibration, an evaluation shall be made and documented of the validity ofprevious results obtained and of the acceptability of items prevouly Inspected,tested or data gathered since the last calibration. DeVIces that are out of calibrationshall be tagged or segregated and shal not be used until they have beenrecalibrated. If any measuring or test equipment is found to be out of calibrationconsistently, then it shall be repaired or replaced. A calibration shall be performedwhen the accuracy of the equipment Is suspect

2.4 COMMERCIAL DEVICES
Calibration and control measures are not required for ruler, tapemeasure, levels, and other such devices, if nornal commnercia equipment providesadequate accuracy.

2.5 HANDLING AND STORAGE
Measuring and test equipment shall be handed propey and stored tomaintain accuracy.

-58M

M607B1 13



REVISION 7

2.6 RECORDS

Records shall be maintained and equipment shall be marked suitably toindicate calibration status. Calibration records shall identity the calibration procedure(including revision) utilized to perform the calibration.
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SECTION XlII

HANDLING, SHIPPING, AND STORAGE

1.0 GENERAL REQUIREMENTS
Measures shall be established to control the Packaging, handling,storage, shipping, cleaning, and preservatilon of material and equipment to preventdamage, loss, or deterioration. Handling, storage, and shipping of items shall beconducted in accordance with established work and Inspection instnrctions, drawings,specifications, shipment Instructions, or other pertinent documents or proceduresspecified for use in conducting the activity. Spedfic requirements are listed below.

1.1 SPECIAL EQUIPMENT AND PROTECTIVE ENVIRONMENTS
When required for partcular items, special equipment (e.g., containers,shock absorbers, and accelerometets) and special protective environments (e.g., aninert gas atmosphere, specific moisture content levels, and temperature levels) shallbe specified and provided, and their existence shall be vernfled.

1.2 SPECIFIC PROCEDURES
When they are required for criticas, sensitive, perishable, or exceptionallyexpensive articles, spedfic procedures for handling, storage, packaging, shipping,and preservation shall be used.

1.3 INSPECTION AND TESTING OF SPECIAL TOOLS AND EQUIPMENT
Special handing tools and equipment shall be utilized and controlled asnecessary to ensure safe and adequate handing. Special handing tools andequipment shall be Inspected and tested in accordance with procedures and atspecified time intervals to verity that the tools and equipment are maintainedadequately.

1.4 OPERATORS OF SPECIAL EQUIPMENT
Oeators of SPecal handing and lifing equipment shal be experiencedor trained to use the equipmet
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1.5 MARKING AND LABELING
and Instructions for marking and labeling for Packaging, shipment, handling,storage of items shall be established as necessary to adequately identify,maintain, and preserve the item, including indication of the presence of specialenvironments or the need for special controls.
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SECTION XIV

INSPECTION. TEST, AND OPERATING STATUS

1.0 INDICATION OF STATUS

The requirements of this section apply to engineered items and do notapply to scientific investigations. The status of Inspection and test activities shall beidentified either on the items or In documents traceable to the items where it isnecessary to assure that required inspections and tests are performed and to assurethat item which have not passed the required Inspections and tests are notinadvertently Installed, used, or operated. Status Indicators shall also provide forindicating the operating status of systems and components of the facility, such as bytagging valves and switches, to prevent Inadvertent operation.

2.0 METHODS OF INDICATING STATUS
Status shall be maintained through Indicators, such as physical locationand tags, mafdigs, travelers, stamps, Inspections records, or other suitable means.Procedures descrbng status indicators and their use shall contain current actualexamples of each type Indicator.

3.0 APPUCATION AND REMOVAL OF STATUS INDICATORS

The authority for application and removal of status Indicating tags,markings, labels, and stamps shall be Specified In procedures governing inspection,test, and operating status.
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SECTION XV

CONTROL OF NONCONFORMING ITEMS

1.0 GENERAL REQUIREMENTS

Measures shall be established to control items that do not conform torequirements to prevent their inadvertent installation or use. These measures shallinclude documented procedures for identification, documentation, evaluation,segregation (when practical), disposition, and notification to affected organizations.Ail Project personnel are responsible for reporting nonconformances in accordancewith their established nonconformance control procedures. These procedures shallbe consistent with the minimum requirements listed below.

1.1 IDENTIFICATION

1.1.1 METHOD OF IDENTIFICATION

Identification of nonconforming items shall be made by marking, tagging,or other methods that shall not adversely affect the end use of the iem. Theidentification shall be legible, easily recognizable, and shall contain thenonconformance report number. The nonconformance report number shall be asequential number preceded by an organizational acronym (e.g., REECo-1). If tagsare used, they shall be securely attached to avoid los during handling.

1.1.2 EXCEPTIONS

If identification of each nonconforming item is not practical, the container,package, or segregated storage area, as appropriate, shall be identified.

1.1.3 CONDITIONAL RELEASE

Work on the nonconforring item shall be stopped until completion of theaction speced In th Nonconformance Report (NCR) disposfiton. If only a specificportion of Itoem Is In nonconformance, then that specific area shall be identifiedand work may pioceed on thw remaining ars. If work on a nonconforming itemmust be contnued (conditional release) prior to Implementation of this disposition,the YMPO shil approve such continuance. Requets for condtional releases onnonconforming items shall Include documented justification that the followingcondtions are met:

The nonconforming item can be removed or corroded at a later datewithout damage to, or contamination of the associated permanent
facility equipment or structures.
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The nonconforming item remains accessible for inspection.

The nonconforming item Is evaluated and 1lmitation(s) for use of theeqoipment or system is established.

a Traceability and Identification of the nonconforming item aremaintained.

1.2 LOGGING

1.21 NONCONFORMANCE CONTROL LOG

Project Quality Assurance shall maintain a nonconformance control log totrack nonconforming items. This log shall contain the following Information:
The nonconformance report number.

A brief description of the nonconforming condition.

Identification of the person or organization responsible for determiningand carrying out the nonconformance disposion.

The status of each nonconformance report (open or dose.

1.3 SEGREGATION

1.3.1 HOLD AREA

When practc, nonconforming Rtms shall be egregated by placing themIn a dearly identified and designated hold area until they are dispcitioned property.

1.42 ALTERNATIVE

When sgregatilon Is Impractical or Impossible becaus. of physical con-ditions, such S Oze, weight, or access limitations, other precautions shall beemployed to preclude lonUvertet use of a nonconforming itm.

1.4 DISPOSITION

1.4.1 NONCONFORMANCE CHARACTERISTICS
Nonconforming chrcerlstcs shall be reviewed and recommended dispo-sitions of nonconforming items saI be propOSd and approved In accordance withdocumented procedures. Further processing, delivery, Installation, or use of a
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nonconforming item shall be controlled pending an evaluation and an approveddisposition by authorized personnel. Distnbution of nonconformance documentationshall be to all affected organizations.

1.4.2 RESPONSIBILITY AND AUTHORITY
The responsibility and authority for the evaluation, disposition, andclose-out of nonconforming items shall be defined and documented. Thosepersonnel assigned signature approval of the dipositon shall be identified. QualityAssurance (QA) responsibillties relating to nonconforrarncs shall be described.

1.4.3 PERSONNEL

Personnel performing evaluations to determine a disposition shall havedemonstrated competence in the specific area that they are evaluating, have anadequate understanding of the requirements, and have access to pertinentbackground information.

1.4.4 DISPOSITIONING OF NCR

The person or organization assigned the responsibility of dispositioningthe NCR shall ensure the following:

Nonconformance documentation adequately identifies and describesthe nonconformance.

Appropriate ustification for the disposition has been documented. Inthe caue of usas-is or repair dispositions, technical justification isrequired The as-built records, if such records are required, shallreflect the acOepted deviation.

The dspotion has referenced any approved design documents,Prcedurs, Plans, work orders, etc., that are to be used for thecorecion of the nonconforming conditon.
The tOchnk: details for correction of the nonconforming condition areadequate for the recommended disposition.
If continuance has been requested. ju ni for the activity tocontinue has been documented and approved by the YMPO BranchChief and the YMPO POM.
The disposition compiles with existing design documents, test plans orprocedures, reports, and regulatory requirements.
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If a change to reflect.the ai-built condition Is appropriate, then thedisposition addresses action to change the existng design documents,test plans or procedures, reports, etc. Any documents changed shallalso be cross referenced on the NCR.

4 Disposition has identfied and documented the correction as repair,rework, use-as-is, or rejecscrap.

* Disposition has identified the people or OrganIzation responsible toimplement the disposition.

1.4.5 YMPO APPROVAL

In those cases where the disposition of repal is proposed, the YMPOshall approve the proposed disposition prior to implementaton. In the case of aproposed disposition of *use-as-iso. the NCR shall be forwarded to YMPO forapproval after all actions necessary to support technical Justification of thedisposition have been completed. The approprate YMPO Branch Chief and theYMPO POM shall approve NCR disposiions ivong *repal or tuse-as-is*determinations and conditional release recommendations.

1.4.6 CORRECTIVE ACTION

The action taken to correct the nonconforming item shall be verified anddocumented. Repaired or reworked items shall be reexamined in accordance withapplicable procedures and with the original acceptance criteria, unless thenonconforming item disposition has established alternate acceptance critera.

1.4.7 INTERFACE8

Internal Interfaces between organizatonal units and eernal Interfacesbetween ProJect partcipants shall be deafly described

2.0 REPETITIVE NONCONFORMANCES

When repetve or recurring nonconforming condfons are Identified, anevaluation sh be made as to whether or not further programmati corrective actionis warranted to preclude repetition. This corrective action shall be beyond the scopeof the action taken for the disposition on the existing NCR and shall be processedin accordance with the corrective action procedure.10
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3.0 TRENDING
Nonconformance reports shall be periodlcally analyzed by the PQAorganization to show quality trends and to help identify root causes ofnonconformances. Results shall be reported to upper management for review andassessment.

4.0 DISTRIBUTION OF DOCUMENTS
Copies of nonconformance reports for items shall be sent to the YMPOPOM and the SAIC/T&MSS Projet OA Department (QA Engineering DivisionManager) by the originating organizaton upon Issuance and upon dosure. Theoriginal nonconformance reports shall be sent to the YMPO for approval as requiredby Paragraph 1.4.5 of this section.
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SECTION XVi

CORRECTIVE ACTION

1.0 GENERAL
A corrective action system Ls to be defined In the Quality AssuranceProgram Plan (QAPP). This sstem S ensure that signiflcant conditons adverseor potentially adverse to quality are dentified promptly and corrocted as soon aspractical.

1.1 SIGNIFICANT ADVERSE CONDITIONS
For significant conditions adverse to quality the Identification, cause, andcorrective action taken to preclude recurrence shall be documented and reported toimmediate management and upper levels of management for review andassessment. A significant condition adverse to quality Is one which, it not corrected,could have a serious effect on safety or operability. Significant conditions Include,but are not limited to breakdowns In the Quality Assurance program and repetitivenonconformances Upon discovering or receiving notification that a significantconditon adverse to quality or unusual occurrence exists, REEGo shall ensure that:

& Immediate actions have been taken to remedy the specificcondition(s).

8 Causative factors have been determined.
- Controls have been reviewed, implemented, monitored and revised, ifnecessary.

Affected managers at all levels have been notified of adversecondition(s) and of Iessons to be learned to improve conditions oravoid similar occurrences.

1.2 FOLLOW-UP ACTION
The PiA organIzatlon sha document concurrnce of the adequacy ofpropowd corrective actions to assure that QA requirements wiU be saMed.Follow-up action shal be taken by the PQA organion to vefy properimplementation of ts cbrrective action and to cos out the corrective action. Theorganization responsible for Implementing the corrective action shall assure that thecorrective action Is completed In a timely manner.
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1.3 CORRECTIVE ACTION

Corrective action reports
organization to show quality trends.
for review and assessment

shall be periodically analyzed by the PQA
Results shall be reported to upper management

2.0 DISTRIBUTION OF DOCUMENTS

Copies of corrective action reports shall be sent to the SAIC/T&MSS
Project OA Department (OA Engineering Division Manager) by the originating
organization upon issuance and closure. Those that document significant conditions
adverse to quality shall be reported to the appropriate OCRWM Associate Director.
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SECTION XVII
QUAUTY ASSURANCE RECORDS

1.0 GENERAL REQUIREMENTS
Records that furnish documentary evidence of quality shall be specfied,prepared, and maintained in accordance with YMP Administratjve Procedures whichshall meet the requirements of this Section. This shall Include the requirements thatall documents be legible, identifiable, and retrievable.

1.1 DEFINITION
A document or other item is not considered to be a Quality AssuranceRecord until it satisfies the definition of a Quality Assurance Record as definedbelow. The term records, used throu 1hout this Section, Is to be Interpreted asQuality Assurance Records. Quality turance Records Include (1) Individualdocuments that have been executed, completed, and approved and that fumishevidence of the quality and completeness of data (Including raw data), and activitiesaffecting quality; (2) documents prepared and maintained to demonstrateimplementation of quality assurance programs (e.g., audits, surveillance, andInspection reports); (3) procurement documents; (4) other documents, such as plans,correspondence, documentation of telecons, specifications, technicaJ data, books,maps, papers, photographs, and data sheets; (5) magnetic media; and (6) othermaterials that provide data and document quality, regardless of the physical form orcharacteristic. A completed record is a document that will either receive no moreentries or whose revision would normally consist of the reissue of the document;and Is signed and dated by the originator and, as applicable, by personnelauthorized to approve the document Records shalI be d uted handled andcontrolled in accordance with written procedures. All records (Including supercededrecords) shall be retained for the YMP.

1.2 ESTABLISHNG A RECORD SYSTEM
A record system or systems shall be established at the earlestpracticable time consistent with the schedule for accomplishing work activities.

1.2.1 RECORDS MANAGEMENT

The record system shall be defined, Implemented, and enforced In accor-dance with written procedures, Instructions, or other documentation prepared Inaccordance with Section V of this QAPP. The records manaement activities to beperformed when processing QA records are detailed In the YMP AdministrativeProcedures Manual and procedure TPO-4, Records Management
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1.2.2 MINIMUM RECORDS

Sufficient records shall be spscifed preopred, and maintained to fumishdocumented evidence of activties that affect quality. The recos shall includ atleast the following: operating logs, the results of reviews, insptions, tts, audits,monitoring of work performance, and materials analyses. Also, the records shalinclude closely related data such as qualifkations of personnel, procedures, andequipment. A list of typical QA records is contained in Appendix E.

1.23 CONTROL Of RECORDS

Requirements and responsiblifles for record transmitt, distribution,retention, maintenance, and disposition of OA records shall be established anddocumented.

1.3 PRESERVATION OF RECORDS
The procedure that defines the implementatlon of the record system forREECO shall identify measures to be implemented for the preservaton and safe-keeping of the records before storage and for the prevention of delays betweenrecord completion and storage at the Project Record Center.

1.4 RETENTION CLASSIFICATION
For purposes of record retention, all Project records are classified aslifetime records and are required to be retained for the life of the Project.

2.0 GENERATION OF RECORDS

2.1 RECORD. SPECIFICATION
The applce design sped sf ons, prOcurmet documents, implemen-Oing procedure oporal procedures, or othr documents sh specify therecords to be Weneded supplied, or maintained by or for th YMP.

2.1.1 QUALITY OF RECORDS

Documents that are designated to become records shall be legible,identiflable, accurate, complete, reproducible, microfilmable, and appropriate to thework accomplihad.
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2.1.2 COMPLETION OF RECORDS

Documents that are designated to become records shall be completed Inaccordance with the methods specifled In the YMP Administrative ProceduresManual and TP04.

3.0 VAUDATION OF RECORDS

3.1 METHODS OF VALIDATION

Documents shall be considered valid records only if stamped, initialed, orsigned and dated by authoutzed personnel, orvotherwise authenticated In accordancewith approved procedures These records may be odginals or reproduced copies.Authentication may take the form of a statement by the responsible Individual ororganization. Handwritten signatures are not required If the document is clearlyidentified as a statement by the reporting Individual or organizatIon.

3.2 AUTHENTICATION UST

Each organization shall maintain a list which contains the signature andinitials of the personnel authorized to authenticate records.

4.0 RECEIPT OF RECORDS

4.1 RECEIPT CONTROL

Each organization that Is responsible for the receipt of records shalldesignate a peron or organization to be responsible for receMng the records. Thedesignee shall be responsible for organizing and ImplementIng a system of receiptcontrol of records for permanent and temporary storage In accordance withapproved procedures Each recelpt control system shall be structured to permit acurrent and accurate asessment of the status of records during the recehdngproces& As a minimum, the rceipt control system shall including the following:
A mehod for designating the reqired records.

A method for Identifying the records received

Procedres for recelpt and Inspection of Incoming records
& A method for submittal of completed records to the storage facilitywithout unnecessary delay.
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4.2 PROTECTION Of RECORDS

The indvidual or organization responsible for receiving records shallprovide protction from damage, deterioration, or loss during the time that therecords are in their possession.

5.0 RECORDS IDENTIFICATION

5.1 IDENTIFICATION DESIGNATION

Records or indexing systems, or both, shall provide sufficient informationto permit identification between the record and the items or activities to which itapplies. Records shall be clearly identified by a unique number or other designationwhich is directly traceable to controlling programmatic information (e.g., project,contract number, task number, preparing organization, author, date, title, subject,etc.). This unique identification number or other designation shall not be repeatedanywhere in the Yucca Mountain Project. The Proj Office or its designee shallreview and approve the records identification system of REECo to ensureconsistency.

5.2 INDEXING SYSTEM

The records shall be indexed and the indexing system or systems shallinclude, as a minimum, the location of the record within the records system orsystems.

6.0 PERMANENT STORAGE FACILITY

Records shall be controlled from the time they are complete until the timethey are stored in a permanent storage facility. Temporary storage, preservation,safe keeping, and retrievabilty of completed records shall be In accordance with therequirements applkable to the permanent storage of records. The use of dualstore facilities b an acceptable alternative to a single ffrerated, environmentallycontrolled facility.

6.1 STORAGE LOCATION

The rxcord sll be stored In a predetermined bcaton or locations thatmeets the requirements of applicable standards, codes, and regulatory agencies.
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6.2 STORAGE PROCEDURE

Before the records are stored, a written storage procedure shall beprepared and responsibility assigned for enforcing the requirements of thatprocedure. As a-minimum, this procedure shall Include the following:

A description of the storage facility.

* The filing system to be used

* The method for verifying that the records received are legible and are Inagreement with the transmittal document

The method of ver'fying that the records are those designated (seeParagraph 4.1 of this section).

The. Nues governing access to and control of the Mfes.

The method for maintaining control of and accountability for recordsremoved from the storage facility.

A method for filing supplemental Information (see Paragraph 9.0 of thissection).

7.0 PRESERVATION

Records shall be stored In a manner approved by the organization ororganizations responsible for storage. In order to preclude deterioration )f therecords, the following requirements shall apply:

. Provisons shall be made In the storage arrangement to preventdamage from moisture, temperature, and pressure.

* Records shaD be firmly attached In binders or placed In folders orenvelopes for storage In steel file cabinets or on shelving Incontainems

Provons shall be made for special proceed records (e.g., rado-graphso, tographs, negatives microfilm, magnetic material, etc.) toprevent damage from excessive light, stacing, electromagnetic flelds,temertur, and humidity.
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8.0 SAFEKEEPING

8.1 MEASURES TO PRECLUDE ENTRY
Measures shall be establItved to preclude the entry of unauthorizedpersonnel in the storage area. The_ ,measures shall guard against larceny andvandalism.

8.2 REPLACEMENT, RESTORATION OR SUBSTITUTION
Measures shall be taken to provide for replacement, restoration, orsubstitution of lost or damaged records. These measures shall be accomplishedwithin 90 days following determination that either a record has been lost or a recordhas been damaged to a degree that it Is no longer complete or legible.

9.0 CORRECTED INFORMATION IN RECORDS

9.1 METHOD

Records may be corrected In accordance with written procedures thatprovide for appropriate review or approval by the originatIng organization.

9.2 IDENTIFICATION

The correction shall include the date and the identification of the personauthorized to issue such correction and shall not obliterate the corrected data.

10.0 STORAGE FACIUTY
The following requirements apply to both permanent and temporaryrecord storage facpftoe&

10.1 CONETRUCTION AND MAINTENANCE OF FACLITY
Reods ulai be stored in facilities constnicted and maintained in amanner that mrinnizes Xh risk of damage or destrucdon from natural disasters,such as winds, floods, or fires; environmenta conditions such as high and lowtemperatures and humidly; and Infestation of insects, mod, or ridents.
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10.2 METHODS

The two satisfactory methods of providing storage facilities are (1) singleand (2) dual; these are detailed In the following sections.

10.2.1 SINGLE FACIUTY

Design and construction of a single record storage facility shall meet thefollowing criteria:

a It shall have reinforced concrete, concrete block, masonry, or equalconstruction.

* It shall have a floor and roof with drainage control and if a floor drainis provided, then a check valve (or equivalent device) shall beincluded.

$ it shall have doors, structures and frames, and hardware that shall bedesigned to comply with the requirements of a minimum two hour firerating.

Sealant shall be applied over wals as a moisture or condensate
barrier.

Surface sealant shall be placed on the ftoor to provide a hard wearingsurface to minimize concrete dusting.

a It shall have foundation sealant and provisions for drainage.

I it shall have a fire protection system.

Only those penetrations used exclusively for fire protection, com-municatIon, lighUng, or temperature and humidity control are allowed.All such penetrations shall be sealed or dampered to comply with theminimum two-hour fire protection rating.

* The conrI don detafs shal be reviewed for adequacy of protectionof cont by a person who Is competent In the technical ffeld of fireprotection and fire extinguishing.

t t the facility Is located within a building or structure, then theenvironment and construction of that buiding can provide a portion or
aI of these crfteria
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10.2.2 ALTERNATE SINGLE FACILITIES

The following are acceptable alternatives to the criteria for a single
facility:

Two-hour fire rated vauft that meets National Fire Protection
Association (NFPA) 232-1975.

Two-hour firs rated Class B file containers that meet the requirements
of NFPA 232-1975.

Two-hour fire rated file room that meets the requirements of NFPA
232-1975 with the following additional provisions:

An early-warning fire detection and automatic fire suppression
capability with electronic supervision at a constantly attended
central station.

- Records storage in fully enclosd metal cabinets.

Adequate access and aisle ways.

Work that Is not associated directly with record storage or retrieval
shall be prohibited in the file room.

- Smoking, eating, or drinking shall be prohibited in the file room.

- Two-hour fire rated dampers or doors in all boundary penetrations.

10.23 DUAL FACILITIES

If storage at dual facilries for ech record Is provided, then the facilities
shall be at locations suffently remote from each other to eliminate the chance of
exposure to a simultaneous hazard. Neither filty Is required to satisfy the
requirement of Pargphs 10.2.1 or 10.2.2 but sWl mee tho ohe requirements
of this document.

1 1.0 RETRIEVAL

11.1 PROVISIONS

Storage systems shall provide for rettrival of Informaton In acordance
with planned retrieval timse based upon the reord type. Final reporW shall contain
a listing, by unique number or other designation, that enables prompt retrieval of all
documents used to compile or evaluate the report This listing shall include, as a
minimum, all referenced documents, peer review or other reew documens,
computer codes, data sheets, procedures, and test plans. All documents referenced
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by final reports, except readily available references such as encyclopedias,
dlctionaries, engineers handbook. ete., shall be retrievable from the Records
Management System (RMS).

11.2 PERSONNEL

A list shall be maintained that designates those personnel who shall have
the files.access to

11.3 ACCESSIBILITY

Records maintained by REECo shall be accessible to the WMPO or Its
designated alternate.

12.0 DISPOSITION

12.1 ACCESSIBILITY AT VARIOUS LOCATIONS

be made
Records that are accumulated at various locations, prior to transfer, shall

accessible to the YMP either directly or through the procuring organization.

12.2 CUSTODIAN

The custodian shaUl Inventory the submittals, acknowledge receipt, and
process these records In accordance with this document or the procedures
Implementing this document.

12.3 REQUIREMENTS OF REGULATORY AGENCIES

Varios regukaory aenles have requirements concerring records that
are within the scope of this document The most stringent requirments shall be
used to determine final dspositons.
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SECtlION XVIII

AUDITS

1.0 GENERAL REQUIREMENTS

AlI Yucca Mountain Project activities will be subject to planned and
scheduled internal and external audits to assure that procedures and activities
comply with the overall Quality Assurance (QA) program and to determine their
effectiveness. REECo shall Include in their Quality Assurance Program Plan (QAPP)
a system of planned, periodic audit to provide an objcivo evaluation of the
quality-related practices, pxcedures, instructions, activities, and ems induding the
review of documents and records to ensure that the QA program is effective and
property implemented. The audits shall be performed In accordance with written
procedures using checklists by appropriately trained personnel who do not have
direct responsibility for performing the activities being audited Audit results shall be
documented, reported to, and reviewed by responsible management. Tracking
systems shall be instituted for audit findings to assure that WI findings are
appropriately addressed and to identify quality trends. All deficiencies,
nononformances, and potential quality problems identifd during the audit ar to be
documented and monitored until verification of effective corrective action is made.
The audited organization shall describe In a formal report the corrective action to be
taken to address findings, and shall submit the report to the auditing organization
and their own responsible management

Followup action, incduding verification of corrective action or reaudit of
specific areas, shall be performed.

1.1 YUCCA MOUNTAIN PROJECT AUDITS

The Project audit program will be executed at the Project level by the
YMP and at the acthit level by Indvidual Participating Organatons and NTS
Support Conractr

1.1.1 REECO AUDITS

REECo shal conduct internal (covering ter entre QAPP, on an annual
basis) and etrnal (dret subcontractor) sudits of clves under Its direct control.
Ths audt wll be scheduled, planned, conducted, and reported a described in
this QAPP. Extrnl and Internml audit schdules, detec and changes thereto, shall
be sent to the SAIC(r&MSS Project QA Department (QA Verfication Division
Manager). Audit schedules shall identify the date of the aud the actvitles to be
audited, and the requiroments to which the activities are to be audited.
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1.2 SCCHEDULING

Internal and external QA audits shall be scheduled in a manner that shallprovide coverage and coordination with ongoing QA program activities. Audits shallbe scheduled at a frequency commensurate with the status and importance of theactivity and shall be initiated early enough to assure effective QA. Each NNWSI
Project Participant shall perform or arrange for annual evaluations of suppliers. Thisevaluation shall be documented and shall take Into account, where applicable, (1)review of supplies fumished, documents and records such as certifcates ofconformance, nonconformance notices, and corrective actions; (2) results of previoussource verfications, audits, and receiving Inspections; (3) operating experience ofidentical or similar products furnished by the same supplier, and (4) results of auditsfrom other sources, e.g., customer, ASME, or NRC audits.

1.2.1 INTERNAL AUDITS

Applicable elements of this QAPP shall be audited at 1east annually or atleast once during the life of the activity, whichever Is shorter. The scope of theaudit shll be established by: Considering the results of any preWous audits, thenature and frequency of Identified deficiencies, and any significant change In
personnel, organization, or In the QA program.

1.2.2 EXTERNAL AUDITS

Elements of an external organization's QA program shall be audited atleast annually or once during the life of the acthity, whichever Is the shorter period,with the following exception: If the activity Is leow than four months in duration, anaudit Is not required to be performed unless an audit ts necessaay due to thecomplexity or importance of the aity being performed. The Justification for notperforming audits of vendors whose activiies are less than four months In durationshall be documented and approved by the responsible QA Manager prior toImplementation of the activity. A copy of the documented justifcation shall beprovided to the DOE/YMP POPA

1.23 JOINT AUDITS

If more than one purchaser buys from a single supplier, a purchaser may eitherperform or arrange for an audit of the supplier on behalf of Itself and otherpurchasers to reduce the number of external at of the supplert. The scope ofthis audit shan satsfy the needs of all of the purchasers, and the audit report shallbe distributed to all the purchasers for whom the aucit was conducted.Nevertheless, each ot the purchasers relying on the results of an audt perforned onbehalf of several purchasers remains Individually responible for the adequacy of theaudt.
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1.3 PREPARATION

Prepaaton for an audit shall include the items listed below.

1.3.1 AUDIT PLAN

Projet Quality Assurance (PQA) shall develop and document an audit
plan for each audit. This plan shall identify the audit scope, requirements, audit
personnel, activities to be audited, organizations to be notified, applicable
documents, schedule, and written procedures or chocdist.

1.3.2 PERSONNEL

PQA shall select and assign auditors who are independent of any direct
responsibility for the performance of the activities that they ae to audit. If the audit
is to be an intemal one, then the personnel who have direct responsibility for
performing the activities to be audited shall not be involved In the selection of the
audit team. Audit personnel shall have sufficient authority and organizational
freedom to make the audit process meaningful ard effective. Appendix F defines
the requirements for the qualification of QA audit personnel.

1.33 SELECTION OF AUDIT TEAM

An audit team shall be identified before the beginning of each audit. This
team shall contain one or more auditors and shall have an individual qualified as a
lead audtor who organizes and drects the audit, cooonates the preparation and

bsac of the audit report, and evaluates the response. The audit team leader
shall identity the technl spodals, n any, who will participate In the audit and
include this Infomnaton In the audit plan. Audit team members seted to
putkcpate In audts bo technical consideration purposes shal have approprte
technical expertise or experience in the work being audited Multidisciplinary audit
teams shall be employed when activities to be audited involve more than a single
technical area. The audt team leader shall ensure tht the audit team is prepared
before the audit begins.

1.4 PERFORMANCE

Audits shall be performed In accordance with written procdures using
checklIsts as early In the lie of the actIvity as practical and sh be continued at
intervals consistent with the schedule for accomplishing the acivty. Elements that
have been selected for audit shall be evaluated against specified requirements
including a review of corrective actions taken on deflcencies In the area being
audited that were identified durlng previous audits. Obeve evidence shalt be
examined to the depth necessary to determine if thes elements are adequate for
effective control and to determine whether or not they are being Implemented
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effectively. The audit results shall be documented by audit personnel and shall bereviewed by management having responsibility for the area audited. Conditions thatrequire prompt corrective action shall be reported immediately to the management ofthe audited organization. Audit findings will be reviewed with the auditedorganizations at a closing meeting.

1.5 REPORTING

The audit report shall be signed by the audit team leader and should beissued within 30 calendar days after completion of the audit and shall Include thefollowing Information, as appropriate:

Descrlption of the audit scope.

a Identification of the auditors.

a Identification of persons contacted during audit activities.
* Summary of audit results , Including a statement of the effectiveness ofthe QA program elements that were audited

Description of each reported adverse audit finding In sufficient detail toenable corrective action to be taken by the audited organization.

1.6 RESPONSE

Management of the audted organization or activity shall Investigateadverse audt flndngs; determine root cause; schedule corrective action, Includingmeasures to prevent recurrenc; and, within thirty calendar days of receipt of theaudit report, notify the appropriate organIzations In writing of action taken orplanned. The adequacy of audit responses shall be evaluated by or for the auditingorganization.

1.7 FOLLOW-UP ACTION

Folow-up action shall be taken to determine whether or not correctiveaction has been accomplished as scheduled and shall be verified by the auditingorganization. An analysi of audit rsts shall be performed by the PQAorganization to Identify quality trends. The results of the analysis shall be reportedto responsible management for review, assessment, and appropriate action.
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1* RECORDS

1.8.1 AUDITS

As amintmum, audit records sha$l indude the fodowing:

Identification of the orgainization(s), activitis, or Items audited and theindividual(s) contacted during the audit(s).

Description of any deficiencies, nonconformance$, and potential quaityproblems identifed These shall be documented and monitored untilverification of effective corrective action is moo.
Audit plans, audit reports, written repil", and the record of completionof corrective action, and dos-out of the audit.

1.8.2 PERSONNEL RECORDS

Records of personnel qualifications for Auditors and Load Auditorsperforming audits shall be established and maintained by the employer. Records foreach Lead Auditor shall be maintained and updated annually.

2.0 SURVEILLANCES

The YMP audit program shal be supplemented by independentsurveillance activities. Th purpoe o a surv is to monitor or observe itemsor activities to verify conformance to s requirements Thes surveillancesshall be conducted and be r shedud or Impemented on a randombas.

Measures for the surveillance of sit investgaon activities shall beestablished and executed in accordance with procedures ppared by the organi-zation pefWorming the aC y. Surveancs Sh be schduled and conductedbased on the actvftys relatIve Impst or importgc, or botf, to the Projec Alldeficiencies, nononormanie, and potentisl qUaty problems identified duringsurveillance. are to be documented and monitored until verilcation of effectivecorrective action Is made. Spocific requirements applicable to surveillanc activitiesare as foo":
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2.1 PLANNING

Surveillances are to be performed to wnitten checdIMt or surveilanc w
plans whenever practical. The documentation shall identify characteristics, methods,
and acceptance-.citerla, shall provide for recording objective evidence of results, and
accuracy of the equipment necessary to perform surveillance. The specification of
acceptance criteria related to surveillances rhay be as simple as ato veriy proper
implementation of procedureV or to lo verify conformance to requirements'

2.2 REPORTiNO INDEPENDENCE

Surveillance personnel shall not report directly to the Immediate
supervisors who are responsible for the work being surveilled.

2.3 RECOROS

As a minimum, surveillance records shall Identify the following:

Item or activity.

* Date of surveillance.

* Name of Indhivdual performing the surveillance.

* Identification of the organton(s), actie, or Items surveilled,
Inciuding the name or names of personnel contacted.

Desxptidon of any deiences. noncorformnance and potential quality
problems identfied sduing the surveillance. Nonconformances shall be
handed In accordance with the requirement of Sedon XV or XVI. as

Surveillance ctrIa.

Equilpmert used during the survelance.

-A 0-Mcetae sttment.

.84-

MS078-1 9



56& 0CC- 115
REVISlON 7

APPENDIX A

TERMS AND DEFINMONS

ACCEPTANCE CRITERIA: Specified lmits defined In cod", standanis, or other
requirement documents placed on characteristics of an item, process, or service.

ACCESSIBLE ENVIRONMENT: (1) the atmosphere; (2) the land surface; (3)
surface water; (4) oceans; and (5) the portion of the lithosphere that is outside the
controlled areas.

ACTIVmES THAT AFFECT QUALITY: Dees atons, work, or performance of a
specific function or tsl The GA Program applies to activities affecting the quality
of all systems, structures, and components importnt to saft, and to the design
and characterization of banlers important to waste isolation. Thes activities
include: SIte characterization, facility and equipment constnution, facility operation,
perfornance confirmation, permanent closure, and decontamination and dismantling
of surface facilities as they relate to items important to safety and barriers important
to waste Isolation. The OA Level I requirements of this OA Program apply to all
activities affecting the quality of structures, system, and components important to
safety and engineered barriers important to waste isolation. These activites include:
designing (Including such activities as safety analysis, laboratory testing of waste
peckage materials to characterize their performance, and performane assessments,
purchasing, fabicating, handing, shipping, soring, cleaning, erecting, installing,
inspecting, testing, operating. maintaining, repairing, and modfyng. Thee types of
activities do not need to be identified as pai of the 04st nor do they require OA
level assignment However, activIies roeted to natual bonls important to waste
isolaton shall be identified and listed on a 0-lat. Thes activities include:
performance assessments, site characterzton testing, and aities that may
impact the wate Wolon capabity of the natural barrier. Examples ae site
charactoer on activites such as exploratory sh constmcon, borehole drilng,
and other acivs that could physically or chemikaly altr properties of the natural
barrers in an adverse way.

ACTIVITY: Any line consuning efbot (operatin, t function, or service) which
influences or afecs the achievement or verification of the objectives of the YMP as
depicted In the WBS Dictionary.

AP - YP Adnl Wvo Procedure: An implementing proceJre which identifies
e Interha con methods which govern Projec-wide systems and are

implemented by al Prject participants. Administrative procedures that implement
OA requirements ar Identifled with a 0 suffix (I.e.. AP 1.10).
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AUDIT: A planned and documented activity performed to determine by 1nvest1gator\uexamination, or evaluation of objective evidence the adequacy of and compliancewith estabfished procedures, codes, standards, instructions, drawings, and otherapplicable requirements, and the effectiveness of Implementalion. An audit shouldnot be confued with surveillance or Inspection activities performed for the solepurpose of process control or product acceptance.

AUTHENTICATION (QA RECORDS): Authentication Is the act of attesting that theInformation contained within a document Is accurate, complete, and appropriate tothe work accomplished Authentication Is accomplished by one of the followingmethods: (1) a stamped, Inifialed, or signed, and dated document; (2) a statementby the responsible Individual or organization; or (3) uing a document which Lscisanty Identified as a statement by the reporting individual or organization. Adocument cannot become a Quality Assurance (OA) record until it has beenauthenticated. J
AUXILIARY SOFPWARE: (1t Software that may be easily and exactly verinedf andthat performs a simple function such as conversion of units, change in data format,or plottng of data In support of primary analysis software. (2) A stream ofcommands or sequence of streams of commands executed to utilize ytmmaintained software In which the system maintained software generates reportablerfta. Auwxlary software does not generate primary daa.
BARRIER: Any material or structure that prevents or substantially delays the jmovements of water or radlonuildes.

CERTIFICATE OF CONFORMANCE: A document signed by an authorizedindividual that certifies the degree to which items or services mest specifiedrequirements.

CERTIFICATION: The act of determinng veriing, and atting In writing to thequalificatons of personne, processes, procedures, or Items In accordance withspociffed requirents.

CHARACTERISTIC: Any property or attribute of an item, process, or service that .isdtinct describable, and maurable.

COMMERCIAL GRADE ITEM: An item satisfying all of the following requirements:
1) The Rem Is not sbect to design or specification requirements that areunique to ned Geologic Disposal Systems;
2) The Itom Is to be ordered from the manufacturer/suppfler on the basis ofspecifcations set forth In the manufacturers published product description,i.e., catalog;

3) The Item Is used In applications other than Mined Geologic Disposal.

A-2
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COMPUTER MODEL VALIDATION: Assurance that a model a embodoed in a
computer code is a corre representation of the proces or system for which it is
intended (NUREG08M). Usually acomplished by comparing code results to (1)
physical da or (2) a verified or validated code designed to perform the same type
of analysis (e.g., benchmarukng with a validated code). Peer review may be usd
for code validation if it is the only available mea for validating a code.

COMPUTER CODE VERIFICATION: Assurance that a computer code corroctiy
performs the operations spedfied in a numerical model (NUREG-085). Usually
accomplished by comparing code results to (1) a hand caulatIon, (2) an analytical
solutlon or approximation, or (3) a verifed code designed to perform the same type
of analysis (benchmaking).

CONDITION ADVERSE TO QUALITY: An all-Inclusive term used in reference to
any of the following: failures, malfunctions, deficiencies, defective itemsm, and
nonconformaces. A significant condition averse to quality is one which, if not
corrected, could have a serious effect on safety or operability.

CONFIGURATION MANAGEMENT: As used for computer software: (1) A system
for orderiy control of software, induding methods used for abeUng, changing, and
storing software ad its associated documentation. (2) The systematic evaluation,
coordination, approval or diapproval, and Implementation of all approved changes in
an itom of software after establishment of its configuraion.

CONSEQUENCE ANALYSIS: A method by which th consequences of an event
are calculated and expressed in somo quanttatve way, e.g., money loss, deaths, or
quantities of radlonuclides released to the accessible onvironmen

CONTAINMENT: The confinemnt of radioactive waste within a designated
boundary.

CONTAINMENT, PERIOO OF: Known as the period during the first several hundred
years following permanent closure of the geologic repository in which radiation and
thermal levels are high and the uncertainties of ensuring repository performance are
great During Oth tim special emphasis is plaed upon the ability to contain the
wastes by waste witn an ergnered barrer system

CONTRACTOR: An orgwlzatlon under contract to provide supplies, construction, or
services

CONTROLLED AREA The surface location, which is to be marked by suitable
monument, that extend horizontally no more than 5 kilometers in any direction from
the outer boundary of the underground facility and te underlying subsurface, which
is an area that has been committed to use a a geologic repository and from which
Incompatble activities would be restricted following permanent closure. The
controlled area is also known asthe site.
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CONVERSION REPORT: A written descuiptlon of all modificatIons made to the
original code or an externally available exiting code after t is acquired.

CORRECTIVE ACTION: Measures taken to rectify condtons that are advers to
quality and, where necessary, to preclude repetition.

CORROBORATIVE DATA: Existing data used to support or substantiate other
existing data.

CREDIBLE EVENT OR CREDIBLE ACCIDENT: An event or accident scenarIo
which needs to be considered In the design of a geologic repository.

DESIGN: The act of developing designs for construction or of analyzing the
performance of repository engineered stnures, system components, and natural
barrers. Design documentation Includes, but Is not limited to, drawings,
Specifications, test plans, design reports, test report system design desptons,
configuration status tings, design manuals, and manuals describing computer
programs used for design or performance analysis.

DESIGN INPUT: Those criteria, parameters, base or other design requirements
upon which the detailed final design is based

DESIGN OUTPUT: Documents, such as drawIngs, specifications, and others that
define technical requirements of structures systams, and components.

DESIGN PROCESS: Technical and management process that commence with
Identification of design Input and that lead to and Include the issuance of design
output documents.

DEVIATION: A departure from specified requirements.

OISPOSmON: The action taken to resolve a nonconforming condition and to
restore acceptable conditions.

DOCUMENT: Any wrttn or pictorial Information decribing, deing, specifYIng,
reporting, or cerf actvities, requirement procedures or results. A document
is not con"red to be a Quality Assurance Record nS safes the definition of
a Quality Assurance Record as deflned In this Appendix

DOE: The U.S. Department of Energy or its duly authorized representatives.

ENGINEERED BARRIER SYSTEM: The wta and the underground.
facilty

ENGINEERED ITEM: Any structure, system, or component Identified In design
documents as being a fhnctlonal part of the completed city.
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EXISTING DATA: Data developed pror to the implementation of a 10 CFR 60,
Subpart G OA program by DOE and its contractors, or dat developed outside the
DOE repository program. such as by oil companies, national laboratories,
universitis, or data published in technical or scientific publications. Existing data
does not indude information which is accepted by the scientific and enginzenng
community as established facts (e.g., engineerng handbooks, density tables,
gravitational laws, etc.).

EXTERNAL AUDIT: An audt of those portions of another organization's CA
program that is neither under the diret control nor within the organizational structure
for the auditing organization.

FINAL DESIGN: Approved design output documents and approved changes thereto.

FUNCTIONAL CHARACTERISTICS: Those attbutes of a repository or its struc-
tures, systems, and components that determine its performance with respect to
safety, reliability, operability, and other design criterla established in the OGR
Programt or other Federal regulatory documents.

GEOLOGIC REPOSITORY: A system that Is eoithr intended to be used for or may
be used for the disposal of radioactive wastes in excavated geologic media. A
geologic repository includes the geologic repository operations are and the portion
of the geologic setting that provides isolation of the radoactive waste.

GEOLOGIC REPOSITORY OPERATIONS AREA: A high-level radioactive waste
facility that is part of a geologic repository, including both surface and subsurface
areas, in which waste handing actvities are conducted

IMPORTANT TO SAFETY: As It applies to structures, systemn, and components,
those engineered structures, systems, and components that are essential to the
prevention or mitigation of an accident thg cod res In a radon dose to the
whole body, or an organ, of 0.5 rem or greter at or beywnd the neatrs boundary
of the unrestricted area at any time until t completIon of pomanont cosure.

IMPORTANT TO WASTE ISOLATION: The barriers that must met the criteria that
address n-m p o of the engineered and natral bauters to prevent the
release of rA e from the site to the aoessible vironment (l.*., for
achieving the ore performance objectives In 10 CFR 60, Subpart E).

INDOCTRINATION: Instruction provided to personnel for hminllarizfton with
programmatic and work-oriented documents applicable to t assigned activity.

INSPECTOR: A person who performs inspection activdes to verty whether or not
an itom or activity conforms to specified requirements.

INSPECTION: Exarination or measurement to verify whether an item or activity
conforms to specified requirements.

A-S

M607A-1



S'8 8-OC11S
REViS rON 7

INTERNAL AUDIT: An audit of those portions of an oranlza0ns QA program thais retained under its drect control and within its organlZatlonal OAsp rauro.
ISOLATION: Inhibiting the transport of radoactive materials so that amounts andconcentralions of this material entering the accessible environment wig be keptwithin prescribed limits.

ITEM: An all-Indulsve term that is used In place of any of the following:appurenance, assembly, component, equipment material, module, pan, structure,subassembly, subytem, system unit, and prototype hardware. This term Includesmagnetic media, and other materials that retain or support data.
LIFETIME RECORDS: Quality Assurance Records that furnish evidonce of thequality and completeness of data. items, and activities affecting quality. All ProiectQA Records are classified as Ufetime Records
MATERIAL: A term that Includes eams plus any hardware or qeologic sampleseither uwed In or resulting from research and development or site Investigations onthe YMP Project Hardware and geologc specdmens Include but are not Inmited to,test apparatus or equipment, special nuclear material, cores, oogic samples.water and gas samples, eta

MEASURING AND TEST EQUIPMENT: Devices or systemo used to calibrate,measure, gage, test, or Inspet, In order to control or to acquire data to verifyconformance to a specified requirement, or to establish characteristcs or values notpreviously known.

NONCONFORMANCE: A deficiency In characteristics, documentation, or procedurethat renders the quality of an Rtem or activity unacceptable or Indeterminate.
NON- MECHANISTIC FAILURES: Postulated failures which are not based onpreviousy observed modei sor mechanisms but which are assumed to provideconservatism In safety assessments.

NTS: Nevada Test Sfte.

NTS SUPPORT CONTRACTOR: Organizations that are dretY under contract toDOE1NV for &vftlee at te NTS and other locations.
OBJECTIVE EVIDENCE: Any documented statement of ft, or Information, orreord, efthr quanttative or qualitative, that pertaIns to the uc of an iem oradivty, based on observations, measurements, or test thatca s verified
OPERATIONS, PERIOD OF: Includes the dme during which emplacement ofwastes occurs: any subsequent period before permanent closure during which theemplaced wastes are retrievable; and permanent dosure, which includes sealing ofshafts.

A-6

M607A- 1



54.8-DOC- 11i5REVISION 7

OVERVIEW: An analysis and assessment by management of the scope, status,adequacy and effecveness of Program quality actievement and aurnceactivities. Overview encompasses effectiveness assessments, technical reviews,readiness reviews, audits, and surveillances, as appropriate.
OWNER: The person, group, company, agency, or corporation that has or will havetitle to the repository.

PARTICIPATING ORGANIZATION: This term appies to the following: (1) thegovernment agencies external to the DOE, (2) national laboratories, and (3)organizations participating directly in YMP activities.
PEER: A per is a person having technical expertise in the subject matter to bereviewed (or a critical subt of the subject matter to be reviewed) to a degree atleast equivalent to that needed for the original work.
PEER REVIEW: A documented, critical review performed by peers who areindependent of the work being reviewed. The peers independence from the workbeing reviewed means that the poer (a) was not involved as a participant.supervisor, technical reviewer, or advisor in the work being performed, and (b) to theextent practical, has suRcient freedom from funding considerations to assure thework is impatally reviewed.

A peer review is an in-depth critique of assumptions, calculation., extrapolations,alternate interpretations, methodology, and acceptance criteri employed, and ofconciusions drawn in the original work. Poor reviews confirm the jt of work.In contras to peer review, the term technicbl review refers to a review to veritycompliance to predetermined requirements; industry standards; or common scientific,engineering, and induetiy practice.
PEER REVIEW GROUP: A peer reWew group is an assmbly of peers representingan appropriate spectrum of knowledgo and experience in the subject matter to bereviewd and should vary in size based on the subject mater and Importance of thesubject matter to sae or wate Isolaton.
PEER REVIEW REPORT: A documented In-depth report of the proceedings andfindings of a peer review.
PERFORMANCE ALLOCATION: Thi term applies to th process of derivingsubsystem and compoe perfrmance goals from pnc objectives. Asystematic process of assigning confidence levels wh their desired, aoctedperformance goals for the mined geologic disposal systems, subsystems, andcomponents
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PERFORMANCE ASSESSMENT: Tho process of quantitatively evaluating 2component and system behavior, relative to containment and isolation of radioactivewaste, to deterriine compliance with the numerical criteria associated with 10 CFRPart 60.

PERMANENT CLOSURE: The sealing of shafts and borehole,. Permanent closurerepresents the end of active human Intervention with respect to the engineeredbarrier system.

PERFORMANCE CONFIRMATION: The program of tests, experiments, andanalyses that Is conducted to evaluate the accuracy and adequacy of theInformation used to determine with reasonable assurance that the performanceobjectives for the period after permanent closure wiU be met.
PRINCIPAL INVESTIGATOR (PQ): The Individual who has the technical responsi.bility for a particular technical task. This responsibility Includes, but Is not limited to,planning and cost control, the day-today technical direction and control of the itemor activity, and the assembly of a support team to accomplish the item or activity.This term may be synonymous with task leader or project engineer depending uponthe Project Participant

PROCEDURE: A document that speciffes or describes the way In which an acvity )Is to be performed. 
Jit

PRIMARY DATA.* information that can be shown to have been acquired andcontrolled In a manner consistent with all applcable Quality Assurance Level Irequirements and is necessary for the resolution of the NRC performance objectivesof IOCFR60 In accordance with the YMP Issues Resolution Strategy. This IncludesInformation that has been qualified and accepted in accordance with YMP Ap 5.90,"Acceptance of Data and Data Interpretations not Developed Under the YMP QAProgram.

PROCUREMENT DOCUMENT: Purchas requti~ons, purchase orders, letters ofIntent, work authorization letter, drawings, contracts, specifications, Instructions, orany document that provides a mean by which to acquire possession or ownership ofitems, or right to the usa of services by payment.
PURCHASER: no organization responsible for the establishment of procurementrequiremfent and for the Issuance or administration, or both, of procurementdocument&

Q.UST: A 11st of geologic repository engineered structures, systems, andcomponents that have been determined to be Important to safety, and engineeredbarriers Important to waste Isolation, that must be covered under the QArequirements of 10CFR60, Subpart G.
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OMP- Quality Management Procedure: An implementing procedure which
identifies the control methods to meet Project QA requiremet utilized by YMPO,
YMPO matrix support, and QASC personnel.

QUALIFICATION (OF DATA): A formal process intended to provide a desired level
of confidence that data are suitable or teir intended use.

QUALIFICATION (PERSONNEL): The cha orstics or abilities that are gained
through education, training, or experience, which are measured against established
requirements, such as sNrds or tests, th quality an Individual to perform a
required function.

QUALIFICATION TESTING: Demonstration that an item meets design requirements.

QUALIFIED DATA: Data Initially collected under a 10 CFR 80, Subpart G quality
assurance program or existing data qualified in accordance with Appendix G of this
QA Plan.

QUALIFIED PROCEDURE: An approved procedure that ha been demonstrated to
meet the specifiod requirements for its intended purpose.

QUALITY ACTIVIES LIST: A lit of those major activites conducted during site
characterization, construction, operation, or closure that rekte to natural barners
important to waste isolation. These actviis, which must be covered under the
10 CFR 60 Subpart G3 Quality Assurance program, include data gathering,
performance assessments, and those activities that could affet a natural barnrers
ability to isolate waste.

QUALITY ASSURANCE: All thos planned and systematic actions that are
necessary to provide adequate confidence that the geologic repository and its
subsystems or subcomponents will peform satisfactorily in svioe.

QUALITY ASSURANCE RECORD: An Irdvdul document or othr tem that has
been exeAed, completed, and apprVd a W thaes evidencea of (1) the
qualtty and complotness of data Onclung raw ditem and activities affecting
quality; (2) documt prepared and malnined to demorate implementation of
Quality Assurc progrms (e.g., auit uelance, Nd hispctlon reports); (3)
procurement documents; (4) othr docment such a ps, correspondence,
d cumetonof teleco specification, technical dt, bools. maps, papers.
photogr. and dat sheets; (5) tome such as magnetic media; and (6) other
matoeals tt provide data ad documen qaty regrdess of ft physical form or
characteristic. A completed record is a document or item (and documentation) that
will receve no more entis, whose revisions would normy corast of a rissue of
the document (or documentaton), and that Is signed and dated by the originator
and, as applicable, by approval pesonnel.
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QUALITY ASSURANCE LEVEL 1: Those radlological hth and safety related item,and actvts that are important to either safety or wage ison and ta areoiatd With the ability of a geolog10 nuclear waste repository to funcon In amanner that prevents or mitigates the consequences of a proces or event thatcould cause undue rIsk to the radiologkcal health and safety of the public, itemsand activities important to safety are those ngineared strucr, sstems,components, and related activt essential to the prevention or mitgtion of anaccident that could result In a radiation dos either to the whole body or to anyo fan 0t O.5 rem or greater either at or beyond the nearest bounday of theunrstrotd ares at any dime unfl the completon of the parmane dosuro of therepository items and actIvItes Important to waste Isolaton aru those banrers andrelated activities which mtst meet the criteria that addres long-term performance ofthe engineered and natural barriers to Inhibit the release of radlonucides from thesite to the acoessible environment after permanent closure. The criteria for items oractivities important to safety and waste Isolation are found In 10CFR60. and40CFR191.

QUALrTY ASSURANCE LEVEL II: Those activities and items related to thesystems, structures, and components whkh require a level ot qmy auurancesufficient to provdc for reliability, maintainabilty public and repository workernonradlological health and safety, repository worker radlologlca health and safetyand other operational factors that would hav an Impact on DOE and WMPOconcerns, and the environment-

QUALITY ASSURANCE LEVEL lIl: Tho1e actfties and Items not classiffed as QALevels I or I.
QUALITY ASSURANCE PROGRAM PLAN (QAPP): The document that describesthe organization's Quality Assurance Progran, the applicable QA reWrements, anddefines how compliance with th QA criterla wig be accompiwd.
RADIOACTIVE WASTE: High-Level Waste (HLW) and other radoactlve materlathat are received for emplacement In a geolog repository.
READINESS REVIEW: An Wependnt systmai documented review todetermine and Inform management of the readines to advance from one phase,process, or act kbf anothr. Readnes Reviws are used to coordinate manyelements nd provkde Mention to detall, to maure tha th projt Is ready toproceed to fe comprehes revIew of a total projet or a paricular segment ofthe, project
RECEIN: Taing devey of an tem at a designated location.
RELIABILITY ANALYSIS: An an&ys that estimates th rellability of a system orcomponent
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REPAIR: The process Of retoring a nonconforming Char&c*r, to a condiuonsuch that the capabilty of an itm to function reliably and Is untmpared, eventhough that Itom still does not conform to the original requirmente
REPOSITORY: See GoologkC Repository Oporaons Area.
RETRIEVAL: The act of Intentionally removing radioactive waste from theunderground location at which tho waste had been mped previously for disposal.
REWORK: The process by which a nonconforming itRm or atity Is made toconform to the original requirements by completion or correction utilizing existingapproved procedures.

RIGHT OF ACCESS: The right of a purchaser or designated representative to enterthe promises of a Supplier for the purpose of inspection, surveillance, or QualityAssurance audit.

SCENARIO: An account or sequence of a projected Course of action or event.
SCIENTIFIC INVESTIGATION: Any research, experiment, test, study, or actviy thatis performed for the purpose of Investigating the natural barors or the man-madeaspects of the geologic repository, Incduing the overall design of the facilities andthe waste package. This will include, but wilU not be retrctod to, all geologic,tectonic, seismologic, hydrologic, dlimatologic, geochomical, chemial, geophysical,physical, geomechanical, mechanical, meteorological metallurgil, environmental,socioeconomic, and ansportation stude of activities which am performed for, or insupport of, the Investigation, exploration, site chartorization, development of designbases, licensing, Construction, operation, monitoring, performance evaluation and/orclosure of the geologic repository.

SCIENTIFIC NOTEBOOK: A document which may be used to provide a writtenrecord of the results of scentift investigons and experiments when the workInvolves a high degree of professional ,udgement or trial and error methods, or both.Thes notebooks may be used In Neu of a technical procedure.
SERVICE: The performance olf actvtie that indude but are not lmtd to, sitechfberaoCM d n, an, Invesgation, Inspection, nondestructvxminaton, rir, or istallation.

SITE: Localion of the controlled area
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SITE CHARACTERIZATION: The Program of exploration ard research both In thelaboratory and In the field that Is undertaken to establish the geoogic conditions anthe ranges of parameters of a particular site that are relevant to the proceduresunder 10 CFR ema 60. Site charterization Includes borings, surface excavatons,excavat on or exploratory shafts, limited subsurface lateral excavations and borings.and In siu testng at depth as nedd to detrmine th suitabil ty of the site for ageologic repository. It does not Include preliminary borings and geophysical testingneeded to decide whether or not site charetrizon should be undertaken.
SPECIAL PROCESS: A process, the results of which are highly dependent on thecontro of the process or the $sWU of the operator% or boh, and In which thespecfled quality cannot be readily determined by Inspection or tet of the product.
SUPPLIER: Any Individual or organization under contract to provide items orserces to the DOENV, to a Participating OrganIzation, or to an NTS SupportContractor for Project activities.

SURVEILLANCE: The act of monitoring or observIng to verify whather or not anitem or activity conforms to specified requirements.
TECHNICAL PROJECT OFFICER (TPO): Tho Individual within each YMPParticipants organization who has been assigned overall responsiluty for theorganization's scope of work as detiled In the Work Breakdown Structure (WBS)Dictionary.

TECHNICAL REVIEW: A documented traceable review performed by qualffiedpersonnel who ar@ independent of those who performed the work but who havetechnical expertise a Ws equivalent to those who peformed the original workTechnical reviews are In"pth, crMc reviews, analyses and evaluation ofdocuments, material or data that require technical verifaton and/or validation forapplIcabillty, correcness, adequacy and completeness.
TESTING: An ement of verification that is usWed to determine the capability of anItem to meet specifled requirements by subjewng the Rom to a set of physicaltchemical, enavronmental, or operating condtlons.
TRACEASILrlY: The y to trace the hstory, applicaton, or location of an itemand Ike Ims or acM by means of recorded Identification.
TRAINING: p Insucton prod to personnel to develop and demonstrateInitial proficiency In the apcaton of slected requirements, methods, andprocedur, and to to chan in technology, metho, or job responsibilities.
UNDERGROUND FACIIRY: The underground structure, Including openings andbackfill materials, but excluding shafts, borehole, and their seals.
USE-AS-IS: A diposition that Is permitted for a nonconforming Rtm or servicewhen it can be estabished that the item is satisfactory for its Intended use.
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UNRESTRICTED AREA: Any area, acce to which is not controdled for purpo sof protection of individuals from exposure to radiation and radactiveo materiaps, andany area usd for residential quarters.
VALIDATION: Validation is the act of reviewing a document or document packageto ensure it is complete, authenticated, reproducibe, and microfilmabl..
VERIFICATION: The at of reviewing, Inspecting, testing, checking, auditing, orotherwise determining and documenting whether or not items, processes, services,or documents conform to specified requirements.
WAIVER: Documented authorization to depart from speciied requirements.
WASTE PACKAGE: The waste form and any containers, shielding, packing, andotr absorbent materials Immediately surrounding an Individual wate container.
YUCA MOUNTAIN PROJECT OFFICE (YMPO): Tho orgnization to which theU.S. Deprnwnt of Energy, Nevada Operations Office (DOENV), has assigned theresponsibility of administering and coordinating the activities of various ParticipatingOrganizations and NTS Support Contractors associated with the YUP.
YMP PARTICIPANTS: An al inclusive term used to describe (generically) thevarious organizatons involved In the Projec This term include, the YMPO,Participating Organizatons, and NTS Support C rntrctoas These organizations arerequired to have a YMPO approved Quallty Asurance Program Plan (QAPP) for theconduct of their activities.

YMP PERSONNEL: All U.S. Deamen of Energy Participating Organizations, andNTS Support Contractor personnel Involved in YwM **vkkw
YMP QUALITY ASSURANCE PLAN (QAP: The documen ta describes thepaned, systematc quaty _eurance requirements that are applicable to the YMP.
YMP WORK BREAKDOWN STRUCTURE (WBS) DICTIONARY: A controbeddocument which oetbkhes a pr otriented frmework for organizing anddeining work to be acc-nplished.

A-i 3
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APPENDIX 8

DESIGN INPUTS

Design Inputs Indude many charactefstics and functions of an itm or system.
These inputs vary depending on the appicaton; however, t Is desirable to consider
at least the following listed Inputs as they apply to specific items or systems of the
repository:

1. Basic functions of each structure, system, and component

2. Performance requirements such as capacity rating and system output

3. Codes, standards, and regulatory requirements Induding the applicable Issue,
agenda, or both.

4. Design conditions such as pressure, temperature, fluid chemistry, and voltage.

5. Loads such as smic, wind thermal, and dynamic.

6. Environmental conditions anticipated during storage, construction, and
operation such as pRsure, temperaure, humidity, corrosiveness, site
elevaon, wind drecton, nucdear radation, electromagnetic radiation, and
duration of exposure.

7. interface requirements IncludIng definition of the functional and physical
Interfaces Invohdng strures, systems, and components.

8. Material requrments includIng such Items as compatibility, electrical Insulation
properties, protective coating, and corrosion resistance.

9. Mecankca requirements such as vibrion, stre shock and reaction forces.

10. Sructura rerements covedng such Items s equipment foundations and

11. Hydrauli requirements such as pump net positive suction heads (NPSH),
allowable pressure dropM and allowable fluid velocities.

12. Chemistry requirements such as provisions for samplIng and limitations on
water chemistry.

13. Electrical requirements stch as source of power, voltage, raceway
requirements, electi Insulatlon, and motor requirements.

14. Layout and arrangement requirements.

1St
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15. Operational requirements under various conditions such as repoftry startup,
normal repository operation, repository emergency operation, special or
infrequent operation, system abnormal or emergency operation, repository
decontamination, decommissioning, and dismantling.

16. instrumentation and control requirements including indicating instruments,
controls, and alrms required for operation, testing, and maintenance. Other
requirements such a the type of instrument. installed spares, range of
measurement, and location of indcaton are included.

17. Access and administrative control requirements for repository security.

18. Redundancy, diversity, and separation requirements of structures, systems,
and components.

19. Failure effects requirements of structures, systems, and components induding
a definition of those events and accidents that they must be designed to
withstand.

20. Test requirements including pre-operational and subsequent periodic in-service
tests and the conditions under which they will be performed

21. Accessibility, maintenance, repair, and in-swvce inspection requirements for
the repository including the conditions under which thes will be performed.

22. Personnel requirements and limitations including the qualification and number
of personnel available for repository operation, maintenance, testing, and
inspection, and radiation exposures to the public and repository personnel.

23. Transportability requirements such as size and shipping weight, limitation, and
Interstate Commerce Commission regulations.

24. Fire protection or resistance requirements

25. Handling, storg, cleaning, and shipping requireetwds.

26. Other quirments to prevent undue rsk to the health and safety of the
PLf

27. Materiasa prcesses, parts, and equipment suitable for application.

28. Safety roquirements for preventing injury to personnel including such items as
radiation safety that restrict the us of dangerous materials, escape provisions
from enclosures, and grounding of electrical systems.

29. Quality control and Quality Assurance requirements

8-2
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30. Reliability requirements of stnJcture systems and component. inducing th sj
Interadons, which may Impair funcdons that are Important to safety.

31. Interface requirements between repository equipment and operation and
maintenance personnel.

32. Requirements for cutIcaity control and countablity of nucear matedials

8-3
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APPENDIX C

REQUIREMENTS FOR THE QUALIFICATION OF INSPECTION AND TEST
PERSONNEL

1.0 GENERAL

The following are the requirements for the qualification of personnel whoperform inspection and testing to verify conformance to specilied requirements forthe purpose of acceptability. The requirements for the qualification of personnelperforming nondestrctive examination are specified In Appendx D.

2.0 FUNCTIONAL QUALIFICATIONS

Three levels of qualification shall be utilized depending on the complexity ofthe functions involved. The requirements for each level are not limiting with regardto organizational position or professional status but, rather, ae limiting with regard tofunctional activities

2.1 LEVEL I PERSONNEL CAPABLITIES

A Level I person shall be capable of peforing and documenting the resultsof inspections or tests that are required to be performed In accordance withdocumented pcedr a standards, andlor Industry practices as definedIn users written proedure.

2.2 LEVEL 11 PERSONNEL CAPABILITIES

A Level 11 pemon sI have all of the capabilities of a Level I person for theinspection or test category or class in question. Addtionally, a Level 11 person shallhave demnstraoed capailitles In planning InspetIons and test; in setting up tests,incLdng preparation and setup of related quipment, a ppropriate; in supervisingand certifyng lower lv personnel; and in evaluting the validity and acceptabiltyof Inspection and test reults.

C.'
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23 LEVEL HII PERSONNEL CAPABILITIES

A Level nI person shal1 have all the capabilities of a Level 11 person for the
inspection, test category or class In question. In addition, the individual shall also
be capable of evaluating the adequacy of specific programs used to train and certify
inspection and test personnel whose qualifications are covered by this sectlon.

3.0 EDUCATION AND EXPERIENCE QUALIFICATIONS

These education and experience requirements shal be considered with
recognition that other factors commensurate with the scope, complexity, or special
nature of the Inspection or test activity may provid reasonable assurance that a
person can competently perform a particular task Other factors which may
demonstrate capability In a given job are previous performance or satisfactory
completion of capability tesling. Thes factors and the basis for their equivalency
shal be documented

&1 LEVEL I EDUCATION AND EXPERIENCE REQUIREMENTS

a Two years of related experience In equivalent inspection or testing
activities; or

6 High school graduation and six months of related experience in equivalent
Inspection or testing activides; or

a Completion of college level work leading to an associate degree In a
related dscipine plus thr months of reated experience In equivalent
inspection or testing activities.

3.2 LEVEL 1 EDUCATION AND EXPERIENCE REQUIREMENTS

* One yar of utfaory perfomance a a Level I In the carresponding
n on or tst category or class; or

High sctool graduation plus three years of related experience In equivalent
inspection or testing activities; or

Completion of college work leading to an associate degree In a related
discipline plus one year of related experience In equivalent inspection or
testing actvitiss; or

C-2
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Graduatlon ftrom a fourryear co"ge plus six months of related experiencein equivalnt inspection activities or tesing activities

3.3 LEVEL IIl EDUCATION AND EXPERIENCE REQUIREMENTS

Six years satisfactory performance as a Level 11 in the correspondinginspection or test category or class; or

High school graduation plus ten years of related experience in equivalentinspection or testing activities; or high schoof graduaion plus eight yearsof experience in equivalent inspection of testing acves with at least twoyears aoci ated with nuclear facilities; or, if not, at least sufficient trainingto be acquainted with relevant Quality Assurance aspects of a nuclearfacility; or

Completion of college level work leading to an associate degree andseven years of related experience in equivalent inspection or testingactivities with at least two years of this experience associated with nuclearfaclities or, if not, at least Aficent training to be acquainted with therelevant quality assurance aspects of a nuclear ft; or

Graduation from a four-yea college plus fe years related experience inequivalent inspection or testing activities with at at two years of thisexperience associated with nuclear facilities or, if not, at least sufficienttraining to be acquainted with the relevant quality assurance aspects of anuclear facility.

40 CERTIMATION

41 QUALIFICATION REQUIREMENTS

The responsible organization shall designate those inspection and testatttles that require qualid inspection and tet personnel and the minimumquailflolon rquiremns for such personnel. Furth, the responsible organizationshall estlsh written procedures for the qualificton of inspection and tetpersonnel and for the murao t0 oniy thoe pamonnel who mot the establshedrequire are permked to perform inspeton a t aivite If a singleInspection or test ruirs Implementaon by a tum or a group, then peronnel whodo not met the requirements of thi section may be usd In dia-talidngassignments or in repository or equipment operaton, provided thy are supervisedor overseen by a qualified individual.
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4.2 PERSONNEL SELECTION

Personnel selected to perform inspection and test activities shall have the
experience or training commensurate with ttie scope, complexity, or special nature of
the actviti es.

4.3 INDOCTRINATION

Provisions shalg be made for th Indoctrtnatlon of personnel as to the
technical obJectives and requirements of the applicable codes and standards, Quality
Assurance Program Plan elements, and procedures that are to be employed.

4.4 TRAINING

The need for a formal training program shall be determinedi and such training
actvities shall be conducted as required to qualify personnel who perform Inspection
and tests Onthejob training shall be Included also In the program, with emphasis
on first-hand experience gained through GtI performance of Inspections and tests.
Training shall also be pmvided on those changes to the QAPP and Implementing
procedures that affect prvkou training.

4. DETERMINATION OF INITIAL CAPABILITY

The capailitie of a canidate for cortfication shaI be Initially determined by
a suitable evaluation of the candidate's education, experience, training, and either
toe results or capability dnn In accordance with the organzaion's
personnel qualifiation procedure.

4- EVALUATION OF PERFORMANCE

The ob pormance of Inspection and ted personnel sh1 be reevaluated at
peroc intervals not to excd three year Reevation sA be by evidence of
continued satisfactory performance or tWermination of capabift. If during this
evaluation, or at any other frc i Is determined by the reponsible organizadon that
the capabilities of an Individual are no. In accordace with qualification requirements
specified for the job, then ta person shaft be removed from that acty until such
time as the reqired capabiity has been demonstrated. Any person who has not
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performed inSpion or testing acits in his qualified area for a period of one
year shall be revaluated and a redetermination of their capblity made in
accordance with the organization qualification procedure.

4.7 CERTIFICATION OF QUALIFICATION

The qualification of personnel shall be certified in writing in an appropriate
form, including the following information:

Employer's nwne

Identification of person being cetfd.

* Acthtfcertified to perform.

Basis used for certification that includes such factors as:

- Education, experience, and training (when necessary).
- Test results (where applicable).
* Resuts of capability demonstration.

Results of peridc evaluation.

Result of physical examindons (when required).

Signature of employer's designated representative who Is responsible for
such cortfication.

Date of cedifodon and certificadon oxpiration.

4J PHYUL

The responsible ownizon shall Identify any special physical characteristics
needed In the performance of each activity, Induding the need for initial and
subsequent physical examinations

0-5
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APPENDIX 0 \

REQUIREMENTS FOR THE QUAUFICATIONS OF NONUOESTRUCTIVE
EXAMINATION PERSONNEL

This Appendix provides amplified requirements for the quaulficaton of
personnel who perform radlographic (AT), magnetic particle (MT), ultrasonic (UT),
liquid penetrant (PT), eddy current (ET), neutron radographic (NRT), and
leak-testing (LT), which Is hereinafter referred to as nondestructive examinaton,
(NOE), to verify conformance to specified requirements

1.0 CERTIFICATION

1.1 APPUCABLE DOCUMENTS

The Amerfan Society of NondestnrctIve Testing Recommended
Practice No. SNT-TCOIA June f980 eton, and it applicable supplements shall
apply as requirements to NOE personnel covered by this section.

1.2 PROGRAM

The responsible organization shall estabish written procedures for the
control and administration of NOE personnel training, examination, and certification.

1.3 CER"IFICATE OF QUALIFICATION

The quallflcdon of personnel shall be oertified In writing In an
appropriate fom, lncludng 9t tolowing Information:

EsmployWrme

kidelificati of person being certifted

A ctvities cered to peform
Basis used for certification that Includes such factors as:

* Education, experence, and training (when neceary).
* Tet results (where appltcable).

Results of capability demonstratIon.

0.1
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Results of periodic evaluaIon.

Results of physical examinations (when required).

Signaturo of employees designated representative who is responsble for
such certification.

Dates of cortification and certification expiraton.

1.4 PHYSICAL

The responsible organization shall identify any specia physical characterstics
needed in the performance of each activity. inducdng the need for intial and
subsequent physical examinatons.

D-2
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Environmental Impact Statement

Environmental Report.

2.0 DESIGN RECORDS

Applicable codes and standards used in design.

Design drawings.

Design calculations and records of checks.

Approved design change requests.

Design deviations.

Design reports.

Design verification data.

Design specifications and amendments.

Safety analysis report.

Stre reports for code items.

Systems descriptions.

Systems prcess and instrumentation diagrams.

Technical analysls, evaluations, and repot

.0 PROCUREMENT RECORDS

a Procurement spedficaons.

a Purchas orde incudng amendments.

4.0 MANUFACTURING RECORDS

o Applcable code dat reports.

E-2
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As-built drawings and records (Note: As-built drawings and records shal l Jcorrectly Identity the installed condition of the item. The type of asbuiltdrawIngs and records to be maintained shall be spedfed)

Certificate of compliance.

Eddy-current examination final results.
* Electrical control vefication tests resuft
4 Ferrite test results.

* Heat treatment recors.

* Uquid penetrant examination final result
* Location of weld fller material.

Magnetic particle examination fnal resulta

MaJor detect repair records.

Material properties records

* Nonconformance reports.

Performance tet pocedure and result records.
a Pipe and fitting location report.

Pressure ted hydrostat or pneumatic).
Radlographs (br n-service Inspection appcatfons).
Radograph review records.

Ultsonc examination final results.

Wodng pmcdures.

E53
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5.0 INSTALLATION AND CONSTRUCTION RECORDS
5.1 RECEIVING AND STORAGE - NONCONFORMNCE REPORTS

5.2 CIVIL

Concrete cylinder tet reports and chart.

Concrete design mix reports.

Concrete placement records.

* Inspection reports for channel pressure tests.
Material property reports on containment liner and accessories.
Material property reports on metal containment shell and accessories.
Material property reports on reinforcing steel.
Material property reports on reinforcing steel splice sleee material.
Procedure for waste package vessel preure poof test and leak ratetests and results.

Reports of high strength bolt torque tsting.

Soil compaon tet reports.

Locaton and descrIption of stNrtrl support tems.
Details, methods of emplacement, and lokcston of seIs used.

5.3 WELDING

Fete tet results.

Het treatment records.

Liquid penetrant test final results.

* Material property record.

E-4
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Magneic paece test final resuts.

* Major weld repair procedures and resubts.

* Radlographs (for Inse(Nice inspection applicatlon).

I Radiograph review records

* Weld location diagram.

Weld procedures.

5.4 MECHANICAL

ceaning procedures and results.

Code data repots

Inrstalled lifting and handling equipment procedures, Inspection, and tet
dataL

Lubricaton pmedures.

Mateal properties records.

* Plpe and fitting location reports.

* Pipe hanger and restraint data

Prssure tes r (hydrostatic or pneumtc).

Safety valve response test procedurs

5. ELEC IC AND INSTRUMENTATION AND CONTROL

' Cab pling tornson data

Cable sepaaon data.

Cable spicing procedures

* Cable terminating procedures.

E57
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Certflfed cabl test reports.

Relay test procedures.

V Voltage breakdown test result on liquid insulation.

5.6 GENERAL

d As-built drawings and records.

4 Final inspection reports and releases.

A Nonconformance reports.

* Specifications and drawings.

* Details of equipment, methods, progress, and sequence of work

Construction problems.

a Anomalous conditions encountered.

6.0 PRE-OPERATIONAL AND START-UP TEST RECORDS

Automatic emergency power sourc transfer procedures and results.

Final system adjutmnt doda.

Pressure tet results (hydrostatic or pnumaic).

Instrument ltenating current (AC) systems and inverters test procdures
and reporLt

Ofalte power source energizing procedures and tet reports.

Onsite emergency power sorce energizing proodure and tet reports.

a Pre-operational tet procedures and results.
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7.0 OPERATION RECCORS

Records and drawing changes that Identify repository design modificagons
made to systems and equipment described In the FInal Safety Analysis
Report.

a RadoactIve waste Inventory, emplacement location, and transfer records.

* Offalte environmental monitoring survey records

6 Waste shipment recors

* Repository radiation and contaminatilon survey results.

a Radiation exposure records for individuals entering radiation control areas.

6 Records of gaseous and liquid radioactive material released to the
environment.

a Records of transient or operational cycles for those repository components
designed for a limited number of transients or cycles.

* Training and qualificaion records for nembers of the repository operating
staff.

e In-servic inspecton records.

* Records of reviews performed for change made to procedures or
equipment, or rviews of test and experiments.

£ Meetng minut. of the Repository Nuclear Saey Committe and licensee
nuclear review board

Survoillance e, In , and calibradons reqIred by the
teal doumens

Record Of repository tt and experlmet

Chage made to Operating Procedur

* Seated source leak-tle resut.

a Records of annual physical Inventory of all sead source material.

* Logs of repository operation.
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Rcords and logs of maintenance activites, inspection, repair, and
replacement of pnncipal items of structures, systems, and components.

Operatfonal, shift supervisor, and control-room logs.

Ucensee event reports.

Fire protection records.

Nonconformance reports.

Repository equipment operations instrucons

Security plan and pocedures

Emergency plan and procedures.

Quality Assurance and Quality Control Manuals.

4 Records of activities required by the security plan and procedures.

Applicable records noted in other section of this appendix for any
modification or now construction applicable to sructures, systems, or
components.

Evaluation of results of reportable safety concerns as required by
regulations.

4 Annual environmental operating report.

Annual repository operating report

Location and desciption of dowatering systems

E-8
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APPENDIX F

REQUIREMENTS FOR THE QUALIFICATION OF QUALITY ASSURANCEPROGRAM AUDIT PERSONNEL

1.0 GENERAL

This Appendix provide requirements for the qualification of Lead Auditors.A Lead Auditor organizes and directs audits, reports audit findings, and evaluatescorrective action. This Appendix also provides amplified requirements for thequalifications of Indhivduals, henceforth referred to as Auditors, who participate In anaudit. such as technical specialists, management representatives, andauditors-In-training.

1.1 QUALIFICATION OF AUDITORS

The responsible auditng organization shall establish the audit personnelqualifications and the requirements for the use of technical specialists to accomplishthe auditing of Quality Assuramne programs. Personnel selected for QualityAssurance auditing assignments shall have experience or training commensuratewith the scope, complexity, or special nature of the activities to be audited. Auditorseither shall have or shall be given approprlate training or orientation to develop theircompetence to perform required audits. The competence of personnel to performthe various auditing functions shall be developed by one or more of the methodslisted below.

1.1.1 ORIENTATION

Orientation to prd a worldng knowledge and understanding of thisdocument and the audlng organizations procedure for Implementing audis andreporting rsit

1.1.2 TRANINO PROGRAMS

Training programs to provide general and specialized training In auditperformance. General training shall Include fundamentals. objecte, charactedstics,organization, performance, and results of quality auditing. Specialized training shalInclude methods of examining, questioning, evaluating, and documenting specificaudit Items and methods of closing audit finding

F 1
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1.1.3 ON.THEEJOS TRAINING

On-therjob training, guidance, and counseling under the direct superision
of a Lead Auditor. Such training shall Include planning, performing, reporting, and
tollow-up action involved in conducting audits.

1.2 QUALIFICATION OF LEAD AUDITORS

An individual shall meet the requirements listed below before being
designated a Lead Auditor.

1.2.1 COMMUNICATION SKILLS

The prospective Lead Auditor shag have the cspability to communicate
effectively, both oraly and In writing. These sdills shall be attested to In witing by
the Lead Auditor's employer.

1.2.2 TRAINING

Prospective Load Auditors shall havo training to the extent necessary to
ensure their competence in auditing sills. Training in the following areas shall be
given based upon management evaluation of the parllcular needs of each
proctive Load Auditor:

Knowledge and understanding of this document, 10 CFR Pant , and
other nuclear and/or DOE roled codes. stansrds, roeulations, and
regulatory guides, a applicable to th NNWSI Projec

* General strunure of QuAt Assurnce program and appliable
elements as definod In thi documont.

Auditing techniques of examining, questioning, evaluating, and reporting;
methods of Ident"i and following up on corrective action items; and
closing out aundings.

Audit planning In the functions ratoed to quality for the following
acvlftW: ite characterization (scientific invnetions), design,
purchasing, fabrication, handing, shipping, storago, cleaning, erection,
installation, Inspection, testing, satstics, nodestructive examination,
maintenance, repair, operation, modifiation of nuclear facilities or
associated components, and safety uspes of the nuclear facility.

On-the-job training to include applicable elements of the audit program.
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0
1.2.3 AUDIT PARTICIPATION

Te prospective Lead Auditor shall have participated in a minimum of mve
Quaifty Assurance audts within a period of time not to exceed three years prior to
the date of qualification. One of the audits shall be a nudear Quality Assurance
audit that shall be made within the year prior to qualification.

1.24 EXAMINATION

The prospective Lead Auditor shall pass an examination that shall evaluate
his comprehension of and ability to apply the body of knowledge identified in
Paragraph 1.2.2 above. The test may be oral, written, practical, or any combination
of the three types. The development and adminIstration of the examination shall be
In acoordance with Paragraph 1.4 of this section. If any potin of the examination
is oral, written documentation of the oral examination questiona/content shall be
maintained.

1.3 MAINTENANCE OF QUAUFICATION

1.11 MAINTENANCE OF PROFICIENCY

LesW Auditors shall maintaln their proficiency ftough regular and active
pardcpaton In the audit proes; review and study od codes, standards, procedures,
instructions, and other documents read to quality assurance program and program
auding; and participation In training progrms. Based on annual assessment,
management may extend th qualficaion, rquire retraining, or requir
requaliflcain. Thes evaluatons shall be documented

1.2 REQUAUFICATION

Led Audto who fil to maintain their profcency for a period of two years
or mor shal require roquacllacaton sanudretraining In
accordance with te requirements2 f f section, reexamination
In acodnce with Prgaph 1.4.2, and p ptn n Auditor In at least one
nudcer Qulhy Assurance audt.
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1.4 ADMINISTRATION

1.4.1 ORGANIZATIONAL RESPONSIBILITY

Training of auditors shall be the responsibilfty of the employer. The
responsible auditing organization shall solet and assign personnel who are
independent of any direct responsibility for the performance of the activities that they
will audit. The Lead Auditor shall, prior to commencdng the audit, concur that
assigned personnel collectively have experience or training commensurate with the
scope, complexity, or pedcal nature of the actvitles to be audited.

1.4.2 QUALIFICATION EXAMINATION

The development and administration of the examination for a Lead Auditor
required by Paragraph 1.2.4 is the responsibility of the employer. The employer
may delegate this activity to an independent certifying agency, but shall retain
responsibility for conformance to this document of the examination and its
administration. Integrity of the examination shall be maintained by the employer or
certifying agency through appropriate confidentiality of files and, where applicable,
proctoring of examinations. Copies of the objectve evidence regring the type or
types and content of the examination or examinations shall be retained by the
employer.

1.5 CERTIFICATION OF QUALIFICATION

Each Lead Auditor shall be cortiflied by his employer as being qualified to
lead audits. As a minimum, thi cortficatlon sh document the following:

Employes nme.

A Led AudSos name.

s De of cortifiation or recortification.

* Balm of qualiflcatlon (i.e., education, experience, communication sWIls,
training, examinatfon, etc.).

! Signature of employees designated impreentative who Is responsible for
such certifcaton.
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APPENDIX G

REQUIREMENTS FOR QUAUFICATION OF EXISTING DATA NOT
GENERATED

UNDER A QA PROGRAM MEETING THE REQUIREMENTS OF 10 CFR 60,
SUBPART 0

1.0 GENERAL

This Appendix provides the requirements for the qualification of existing
data, that will be needed to support a license application, which have not been
Initially generated under a QA Program meeting the requirements of 10 CFR 60,
Subpart t.

2.0 METHODS FOR QUALIFICATION OF EXISTING DATA

2.1 Four methods or combinations of methods are acceptable for the process
of qualifying exIsting data:

a. The execution of the peer review process In accordance with the
requirements of Appendix J of this QA Plan.

b. The use of corroborating data which Is defined as existing data used to
support or substantiate other existing data. Inferences drawn to corroborate
the existing data shall be clearly Identified, justifted, and documented. the
level of confidence assoclated with corroborating data is related to the,
quality of the program under which It was developed and the number of
Independent data sets. The amount of corroborating data needed shall be
dealt with on a case-by-case basis In the documented reviews for
qualification.

a. The use of confirmatory teing which Is defined as testing conducted under
a 10 CFR 60, Subpafl 0 QA program which Investigates the properties of
Interest (e.g., physical, chemical, geologic, mechanical) of an existing data
bus& One example of confirmatory testing Is testing conducted under the
same environmental conditions and with similar or the same procedures,
test material, and equipment as the original test which generated the
existing data. Another type of confirmatory testing is testing conducted by
different test methods and equipment but which still Investigated the same
parameter of Interest. The amount of confirmatory testing required shall be
dealt with on a case-by-case basis in the documented reviews for
qualification.

O31
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d. Demonstrating that the existing data was collected under a OA program
which is equivalent to a 10 CFR 60, Subpart G QA program.

3.0 SELECTION AND DOCUMENTATION OF QUALIFICATION METHODOLOGY

3.1 When the methods indicated In Sections 2.1b, 2.1c, and 2.1d are utilized to
quality existing data, a technical review shall be conducted to support the quality of
the data. Additional confidence/credibility can be achieved when a combination of
methods is used.

3.2 Documentation of the decision process shall provide an auditable trail of all
factors used in arriving at the choice of the qualification method(s), and the decision
as to the qualification of the existing data. The level of confidence in the existing
data shall be commensurate with the intended use of the data. Attributes which
shall be considered in the qualification process are:

a. Qualificatlons of personnel or organizations generating the data are
comparable to .ualiflcation requirements of personnel generating similar
data under the approved 10 CFR 60, Subpart G program.

b. The technical adequacy of equipment and procedures used to collect and
analyze the data.

c. The extent to which the data demonstrates the properties of interest (e.g.,
physical, chemical, geologic, mechanical).

d. The environmental conditions under which the data were obtained if
germane to the quality of data.

e. The quality and reliability of the measurement control program under which
the data were generated.

f. The extent to which conditions under which the data were generated may
patiy meet Subpart G.

g. Prior us of the data and associated verification processes.

h. Prior poor or other professional reviews of the data and their results.

1. Extent and reliability of the documentation associated with the data.

J. Extent and quality of corroborating data or confirmatory testing results.

k. The degree to which independent audits of the process that generated the
data were conducted.
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1. The Importance of the data to showing that the proposed repository design
meets the performance objectives of 10 CFR 60, Subpart E.

m. Replicatlon of test results.

NOTE: Additional guidance related to this subject can be found In NUREG*1298
*QUALIFICAT1ON OF EXISTING DATA FOR HIGH-LEVEL NUCLEAR WASTE
REPOSITORIES (February, 1988).
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APPENDIX H

REQUIREMENTS FOR COMPUTER SOFTWARE USED TO SUPPORT A
HIGH-LEVEL NUCLEAR WASTE REPOSITORY LICENSE APPLICATION

This appendix provides detailed requirements for the development,
maintenance, and security of computer software. it supplements Section III of this
OA plan and shall be used in conjunction with that section.

1.0 OBJECTIVES

The purpose of this appendix is to establish requirements for the
development, management, control, and documentation of software used to support
the YMP. The attainment of software quality is dependent on the control of the
entre software development process, and is not ssured solely by inspection and
test of the end product. This appendix proscribes appropriate systematic practices
that shall:

Reduce the likelihood of defects entering executable code during
development

Ensure that the end product answers the requirements of its intended
application.

Reduce the likelihood that defects will be introduced into executable code
during later maintenance and modification.

2.0 APUCADILITY

The detailed requirements Wt forth in thW appendix apply to computer
software used to produce or manwua data which is used directly in site
characterization, and the desin, analysi, performance assessment, and operation
of repository structures, stems, and component The extent to which thes
requirements apply Is ratod to the nature, compexity, ad Importance of the
software application. The application of specfic requirements shall be prescribed in
plan(s) for software quality assurance and In written policies and procedures.

3.0 TERM8 AND DEFINITIONS

Tems and definitions for Yucca Mountain Project software are contained in
Appendix A to this OA Plan.

H-I
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4.0 SOFTWARE UFO CYCLE
Organizations implementing software development activities shall adhere to asoftware life cycle model that requires that software development proceed In atraceable, planned, and orderly manner. The relative emphasis placed on achphase of the software development cycle will depend on the nature and complexityof the software being developed. Each phase of the software development cycleshag provide specific attibutes that shall be incorporated Into veuification andvalidation activities. The documentaton for each phase of the software developmentcycle shall be reviewed and approved as specified In each organizations softwareQA plan. An example of one such model Is descibed below:

BEOUIREMgbo

0ESIGN

IMPLEMENTATION

INSTALLATION
AND CHECKOUT

OPERATION AND
-MAITENANCE

41 SOFTWARE GA PLAN
The appon of the software fe cye to th development and/or use of thesoftware dcubed In t Software oQuallty Assrance Plan

4.1.1 A softwae OA plan sa be prepared for each software developmenVapplation effort at the Onart of the software life cycle. This plan may be preparedIndividually for each pleo of software or may exist as a genefo document to beapplied to all software prepared within an organiton. The software OA plan shallIdentify:

The software products to which Is applies.
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The organizations responsible for the software quality and their tasks and
responsibilities.

Required documentation.

Standards, conventions, techniques, or methodologies which shall guide
the software development, as well as methods to assure compliance to the
same.

The required software reviews.

The software OA Plan should reference any standards, conventions,
techniques, or methodologies which guide the software development, and describe
methods to assure compliance to the same.

4.1.2 Within the software OA plan, software 1lfecycle management shall be
described. Each participant shall present the specific software lifecycle controls for
their organization in their software OA Plan. The following lifecycie elements shall
apply, as appropriate, for the specific lifecycle model defined, interpreted, and
described in each organizations software OA plan.

4.1.2.1 Requirements Phase

During this phase requirements that pertain to functionality, performance,
design constraints, attributes, and external interfaces of the completed software shll
be specified, documented, and reviewed. These requirements shall possess the
following characteristics:

a A format and language that b understood by the programming
organization and th user.

& Enough detail to allow for objective verification.

4 Adequate definiton to provide for the response of the software to all the
identified Input data.

The information necessary to design the software without prescribing the
software design itself.

4.1.2.2 Design Phase

During the design phase a software design based on the requirements shall
be specifed, documented, and systematically reviewed. The design shall specify the
overall structure (control and data flow), and the redcon of the overall structure
into physical solutions (algorithms, equations, control logic, and data structures).
The design may necessitate the modification of the requirements documentation.
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:&
Design phase verification and validation acivities during this phase shall

consist of:

4 The generation of design-based test cases.

The review and analysis of the software design.

The verification of the software desgn.

4.1.2.3 Implementation Pha

During this phase the design shall be translated Into a programming language
and the Implemented software shal be debugged. Only minor, It any, design issues
shal be resolved at this phase.

-Verification and validation activities during this phase shalg consist of:

* The possible modification of test cas necessary due to design changes
made during coding.

aThe examination of source code listings to assure adherence to coding
standards and conventions.

4.1.2.4 Testing Phase

During the testing phase the design as Implemented In code shall be
exercised by executing the teo cases. Faiure to Uccssully execute the test
cas may require the modification of the requirements, the design, the
implementation, or the tet plans and test case

Verification and validton actvties during Oth phas shall consist of:

a The eluation of the completed software to asure adherence to the
reurements.
The p on of a rnpont on the result of software verification and
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4.1.2.5 Installation and Checkout Phase

During this phase the software becomes part of a system incorporating other
software components, the hardware, and production data. The process of
integrating the software with other components may consist of installing hardware,
installing the program, reformatting or creating databases, and veritying that all
components have been included.

Testing activities during this phase shall consist of the execution of test cases
for installation and integration. Tot cas from earlier phases shall be enhanced
and used for installation testing.

4.1.2.6 Operations and Maintenance Menu

During the operations and maintenance phase the software has been
approved for operational use. Further activity shall consist of maintenance of the
software to remove latent errors (corrective maintenance), to respond to now or
revised requirements (perfective maintenance), or to adapt the software to changes
in the software environment (adaptive maintenance). Software modifications shall be
approved, documented, tested (including regression testing as appropriate), and
controlled in accordance with Paragraph 5.0.

5.0 SOFTWARE VEMIFWCATlON AND VAUDATION

Verification and validation plans by the responsible project organization shall
employ methods such a inspection, analys, demonstration, and test to assure that
the software adequately and correctly peulorm all Intended functions, and that the
software does not perform any function that either by itself or in combination with
other functions can degrade the entire system.

Verification and valkdation activites shalt be planned and performed relative to
specific hardware configurations. The amount of verifcation and validation activity
shalg be determined by dhe type and complexdty of the software. The results of all
vefcation and valia activties shalt be documented in the Verification and
Validation Roport.

Verification and/o validation of computer software should be performed in two
stag":

1. By the individu generating or modifying th software.

2. By an Independent Individual or orprization, one who did not work on the
original sOftware.
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The frs stage should Involve activitis I.e., itratIons of tests and runs) toatV at a finalproduct It I not required to document a of the actg vperformed to ssaty the software developer.

6.1 VERIFICATIO

VerIfcation activitles shall be Integrated Into an appX a phases of thesoftware life cycle and shall be performed to an extent popoartonaJ to the crftcaImportance of the software. Software vorIfIcation shad be performed to assure thatthe software requiremet are implemented in the software design, and the softwaredesign Is Implemented In code. Approprlato methods such as Inspection, analysis,test, or demonstration shall be applied to accomplish venflcatjon objectjves.

5.2 VAUIDATION

Valklation activIties are performed to demone that th mode as embodiedIn the computer software is a correct reprentaton o th proces or system fbowhich It Is Intended. This accomplished by comparing softwr resuls againstverified and traceable data obtained from labomtory experiments, field epermentsor observations, or In site testing. SpCfi sts of data used In the validation ,)proces sha be identified and justification shall be made for their use.
When data are not available form the source mentioned above, alterativeapproaches used shall be documented Altmatv approaches may Include peerreview and comparisons wfth the results of similar anass performed with vedfiedsoftware. The rsults of software valtion shall be doumented

6.0 SOFWA RE CONFIOURATION MANAGEMENT
A software confguration management ytem sd be estabshed to assureposite Identification of software and control of al software baseline changes.

6.1 CONFIGURATION IDENTIFICATION
A configuration beelln shag be Identfied at the competon of each majorphase of the software development cycle. Approved chage to a baseline shall beadded perIOdcauly to th baseline a updates. A beselin pO updates shall specifythe most recent software conflguratin. Updates shal be Incorpoated IntosubSquent basellnes. Both basellnes and updates shll be defined by theircomposition of software configuration items
A labeling system for configuration Rems shall be Implemented that:

Uniquely identifies each conflguraton item or version number.
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Identifies changes to configuration items by revision.

Places the configuration item in a relationship with other configuration
items.

6.2 CONFIGURATION CHANGE CONTROL

Changes to bswline software shall be formally documented. This
documentation shall contain a description of the proposed change, the identification
of the originating organization, the rationale for the change, and the identification of
affected baselines and software configuration items. The change should be formally
evaluated by a qualified individual or organization with the ability to approve or
disapprove the proposed change. Assurance shall be provided that only authorized
changes are made to software baselines and software configuration items.

6.3 CONFIGURATION STATUS ACCOUNTING

The information that is needed to manage software configuration items shall
be recorded and reported. This information shall Indude a listing of the approved
configuration identification, the status of proposed changes to the configuration, the
implementation status of approved changes, and all information to support the
functions of configuration identification, and configuration control.

7.0 DOCUMENTATION

Minimum acceptable llfecycle documentation of computer software developed
or modified for use on the Yucca Mountain Projed shall be specified in each
participants software GA plan(s). The documentation provided sa describe the
following, as applable. Addftional documentation may also be identified in the
software quality assurance plan for each Yucca Mountain Project participant's
software proje.

7.1 SOFTWARE REQUIREMENTS SPECIFICATION

A specific capability of software can be called a requirement only if its
achievement can be verified by a prescribed method. Software requirements
documentation shall outline the requirements that the proposed software must fulfill
The requirements shaH address the following:

4 Functionality - the functions the software are to perform.

Performance - the time-related issues of software operation such as
speed, recovery time, response time, etc.
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Q
Design constraints imposed on Implementation, any elements that will
restrict design options.

* Attributes- non-time-related Issues of software operation such as
portability, correctness, security, maintainability, etc.

Extemal Interfacs - Interactions with other participants, hardware, and
other software.

7.2 SOF7WARE DESIGN DOCUMENTATION

Software design documentation Is a document or saries of documents that
shall contain:

A desption of the maor components of the software design as they
relate to the requirements of the software requirements specification.

* A technical description of the software with respect to control flow, data
flow, control logic, and data tucture.

A description of the allow-We and tolerable rangea for Inputs and outputs.

The dgn dscrlbed In a manner that Is easily traceable to the software
requirements.

Code assessment and support documentation and descriptions of
mathematical models and numerical methods as required by NRC
publication NUREGOS0.

Contifnung documataton, code Istbg, and software summary forms as
required by NUREG£08f6

7. SOFTWARE IMPLEMENTATION DOCUMENTATION

Any design ChU made to the requirement and design phase documents
stall be menUd as to he Impct on th desIgn The revised requirement and
degn phae domn sh be rviewed to te same level of roiw as the
origin documens eresults of fts phm should be th bale kwr th software
eificann ldan Plan(s).
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7.4 SOFTWARE VERIFICATION AND VAUDATION DOCUMENTATION (TEST)

Software verification and validation documentation shall include a plan that
describes the tasks and criteria for accomplishing the verification of the software in
each phase, and the validation of the software. The documentation shall also
specify the hardware and system software configuration pertinent to the software.
The documentation shal be organized In a manner that allows traceability to both
the software requirement and the software design. This documentation will also
include a report on the results of the execution of the software verification and
validation activities. This report shall Include the results of all reviews, audits, and
tests, and a summary of the status of the software.

7.5 USER DOCUMENTATION

User documentation shall be prepared in accordance with NUREG-0856 and
shall include a description of:

Program considerations, options, and Initialization procedures.

* Anticipated ernor situations and how the user can correct them.

Internal and external data files, their input sequence, structures, units, and
rang".

Input and output options, defauft, and formats.

System interface features and limitations.

Information for obtaining user and maintenance support

Sample problem

8.O REVIEWS

Reviws of software development activity shall be performed as each life
cycle phls is completed to asure the completeness and integrity of each phase of
d The produres used for review shall identify the pailicipants and
their pclc reponsibllles during the review and In the preparation and distribution
of the review report

The documentation for all revews shall contain a record of review comments,
a pan, and timetable for the resoluton of the review comments, and the personnel
reponsible for this resolution.
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After review comments are resolved, the approved documents shail beupdated and placed under configuration management.

&I SOFTWARE REQUIREMENT REVIEW
The review of softare requirements shall be performed a, the completion ofthe software requirements documentation. This review shal asure th therequirements are complete, veuiflable, and consistent The review shall also assurethat there Is sufficient dea available to complete the software design.

8.2 SOFTWARE DESIGN REVIEW
The software deslgn review win be held at the completion of the softwaredesign documentation. This review shall evaluate the tochnka adequacy of thedesign approach, and assure that the design answers all the requirements In therequirements documentation. The complexitY of the software design may require theperformance of two design reviews; one at the completion of the overal softwarearchitecture, and the second at the completion of the total design.

8.3 SOFTWARE IMPLEMENTATION REVIEW
The software Implementation reviw la an evaluation of the completedrequirements, design, and Implementation process prior to Independent verificationand validation.

OA SO01WARE VERIFICATION AND VALIDATION REVIEW
The software verification and validafion review Is an evaluation of theadequacy of verifcation and valkdation pans or proodumr and completed softwareverification and validatIon actvies The review results in an approval of verificationand validation documentton.

9.0 OSCREPANCY REPORTING AND CORRECTIVE ACTION
A 1fra procduwe of software sc pancy reporting Nd corrective actionshall be established. This dscrpancy reporing system shall be Integrated with theconfiguration managemet sysm to assure formal processing of discrepancyresoutons.

Software discrepancy reporting and corrective action procedures shall assurethat. as a minimum:

Defects are documented and corrected.
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Defects are o eed for critcailty and Imptod as previous appications
Corrections are reviewed and approved before changes to the softwallconfiguration are made.

Preventive and corrective actions provide for appropriate notifcation ofaffected organizations.

10.0 MEDIA CONTROL AND SECURITY
Physical media containing the images of software shall be physically protectedto prevent their inadvertent damage or degradation.

11.0 ACQUIRED SOFTWARE
Procedures shall be established for controlling the transfer of computersoftware from an outside source to a user organizion and from a user organizationto an outside requesting organization. Software trnfer requests of the organization(or purchases) from an outside source shall include appropriate Criteria to enable thesoftware received to comply, as much as possible, with the requirements of the QAPlan and the needs of the organization's computer system. Those requirements notmet by the software received shall be completed by the organization in the relativephas of the software life cycle that is Incomplete or, if that Is not possible, thereon shall be documented and maintained with the software and distributed to theusers.

Configuration management change controls shall be established fordocumenting the conversion of software to be used on a computer system, and/orperipheral hardware, other than that for which is it was designed. Conversionincludes all modifications and tests made to input/output or the source code oradditional software written to run the original software on the new system. Softwareconversion shal be documented and maintained for the specific version of thesoftware and t computer system on which it i Installd. Software conversionchanges sl be luated nd activities performed In aocodanos with theappropate configuration management system Ieemet.

12.0 COMPUTER SOFTWARE APPUCATIONS
Organizations shall establish proodures for controlling the application ofverified and/or validated computer software to tOchnkl calculations in support of sitecharaterization or desin, analysis, performance assessment, and operation ofrepostory structures, systems, and components.
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Organizations shall establish procedures for documenting and revi insoftware application and analy&is and assuring that all rsut are aCcurate nreproducibie. Requirements shall be established for Identfing or othermse markingrecord copies of-all analysis and supporting documentaton. &ppordngdocumentation Includes computer output (resus), code Input data Induding databases and original soureterencss of and assumptons used to obtain such data,code design, users andror operation manuals, verflca89ionhvalon test resultsandror hand calculations.

Technical calculations using software shall be perforMed wfth applicabecomputer codes and wtth software operating procedure$ defined sufficlenty to allowindependent repetition of the entire computation.
Controls shall be established for generating and documenting software usedto perform technical calculations All auxiliary software used should be Included indocumentation of technical calculations performed and should be included InIndependent review as pan of the calculation.
Al applications of computer software shall be Independentjy reviewed andapproved to assure that the software selected is applicabie to the problem beingsolved and that all Input data and assumptions are valid and traceabe.
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APPENDIX I

REQUIREMENTS FOR THE IDENTIFICATION OF ITEMSAND ACTIVITIES TO BE INCLUDED ON TH 0-LIST

1.0 GENERAL

This Appendix provides requirements for idsntificatlon of structures,systems, and components important to safety in the prF-closure phase and foridentification of the balrers important to wate Isolation in the post closure phasewhich are to be listed on the *0-Llst and for dentificatlion of those mor activitiesconducted during site chcterizon construction, operation or closure that relateto natural barriers important to waste Isolation and which are to be listed on theQuality Activities List.

2.0 QUALITY ASSURANCE CRITERIA FOR LICENSING
The purpose of the geologic repository program is to permanentlydispos of high-level nuclear waste. In order to obtain a license for receipt andpossession of radoactive material at th googic repository, it must bedemonstrated that the repository system will function as required to protect healthand safety of the public and the environment Requiremwft for licensing arepository to met this goal are specified in 10 CFR Part 60. These requirementsdescribe the performance objectives and other technical criteria to assure safeoperation during waste emplacement ud retrieval (I necessary), as well as effectivecontainment and long-term Isolation of waste following permanent closure of thegeologic repository. The QA Level I requirements of this QA Plan specify the QAprogram for thes items and related actviti important to safety and/or wastoisolation to assure that their characterization, design, construction, and operationcomply with the requirements of 10 CFR Part 60.

2.1 QUALITY A8SURANCE CRITERIA FOR THE O-UST AND QUALITYACTIVITIES LIST

The QA Level I reqiiroments of this QA Plan apply to Items and activitiesimportnt to sae andftr we Isolation. As derived from 10 CFR Pat 60(60.152), thi QA program is bd on the 18 crtria of 10 CFR Pat 50 AppendixB. Thes crita addess, in genral term, the bac elments of a OA program,such as organizaton, design control, tst control, Inspection, and recordsmanagement. As noted In 10 CFR Part 60.152, the criteria ae supplemented as

1-1
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necessary to meet the speciflc requirements of the repository program. In additon
to the A Level I requirements of this QA Plan items important to safety and the
waste packae ae subject to the design crIteria ot 10 CFR Part 60.131(b) and
60.135 respectIvely.

2.2 CRITERIA FOR NON-O.UST ITEMS

Certain items that are not Inprtant to safety andlor waste isolation shall also
be addressed In the license application to demonstrate compliance with 10 CFR Part
60 requirements such as those associated with meeting th design criteria contained
in 10 CFR 60.131(a) for protection of worker health and saety. While these items
are not subjec to the OA Level I requirements of this QA Plan, Q4A Level I
requirements shall be applled. Additional guidance related to this subject can be
found In NUREGQ1318, (April, 1988), paragraph 5.1(b).

2.3 DATA NOT COLLECTED UNDER A 10 CFR 60 SUBPART 0 OA PROGRAM

AlI data collection, Interpretations analyse and other work to be used to
support findings related to Important to safety andor wate Isolation In the licensing
process shall be technicl and procedurally defensibe "Exiutng daa shall be
qualified In accordance with the reWroments of ANppde n of the OA Plan. In
addition to existing data, some materials that may be important to safety and/or
waste isolation may already have been purdhae prior to Implementation of a 10
CFR 60 Subpart 0 GA Prognm Supporng documentation on thee materials
(e.g., the technical specifications and GA records) shall be reviewed to determine
whether they meet the technical and OA requirements for their designated function.
If not, they shall be "qualifIed for use to assure they will perform their Intended
function.

3.0 IDENTlFICATION OF ITEMS IMPORTANT TO SAFETY

Items important to saty a those Items essents to th prevendon or
mitigaton of an accdent tha could result In a radiation does to the whole body, or
any organ, of .S rem or greater at or beyond the neat boundary of unrestricted
area at any tme unt th completion of permanent cosure (10 CFR 60.2). The 0.5
rem valu therefore, th threshod for determining wha suctures, system and
components sWI be on the QUst as Items Important to sety. The raonale hr
placing. a system, struct, or component on the Q0Uat is to provide added
assurance, via application of rigorous OQAC and design requirements, tha they
should perform their designated function.
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3.1 Probabilistic Risk Analysis (PRA) may be used to the extent prabde, to
support the identiNcation of structures, systems, Ud components impotnt to safety
in the license application. Use of this approach for the operations phase of the
HLW program is consistent with the approach prescribed by the EPA stxndard (40
CFR Part 191) for the overall system containment following emplacement of waste
in a geologic repository. In cases where data are limited, engineenng judgment and
conservative bounding assumptions shall be used. Conservative assumptions shall
include non-mechanistic failures where information and/or experience ae not
adequate to reliably determine failure modes and accident scenarios. However,
non-mechanistic failures need not be considered where failure modes and
mechanisms are understood and failure rates can be determined

3.2 Operator actions or errors which could initiate accidents shall be identified in
PRA or other analysis. These shall be controlled to mninimize the probability of
occurrence. Other activities which are subject to OA Level I requirements, such as
designing, inspecting, and purchasing will not be Identified in PRAs but shall be
controlled in accordance with QA Level I requirements.

3.3 PRAs shall utilize the following techniques:

3.3.1 System modeling to depict the combination of safety function and system
succsse or failures which conte accdent scenarios. Two modeling techniques
which may be used are vent tree analysis, which Identifies the sequence of events
that may result in an accident, and ult tr analysis, which dotorrnnes how failures
in safety systems may occur. Both techniques are analytical tools which organize
and characterize potential accidents in a methodical manner.

An event-tree defines a comprehensive s of accdmnt sequences that
encompm the effects of all realistic and physically possible potential accidents. By
definition, an initiating event is the beginning point In tho sequence. Hence, a
comprehensive list of aocldentlnting eve shall be compiled to ensure that the
event tees properly depict el Important sequence

A fault tree exmnes the various ways In which a system designed to perform
a safety function can il Eah safty system Idenfied In the eent tree a
involved In an accident shal be examined to determine how failures of components
within that "stem could cause the failure of the ntre ytem.

If failure of a mitigating system could contribut to an off-sito do", individual
components within the mitigating system shall be reviewed, using fault tre analysis,
to determine the effect of their failure on po of the overall stm. For
example, indvidual components in the ven on system which may need to be
analyzed include dampers, motors, and filters.
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3.3.2 Consequence analysis of accident scenarios identified in event/ault tree
analysis to determine the amount and Idnd of radionuclides which may reach the
unrestricted area and contribute to an off-site dose. Conseunce analysis Indudes
identification of a source term for adioactve releases and evaluation of mechanisms
for movement and deposition of radoactvO matiQas released from the HLW facilty.
The energy, magnitude. and timing of radiological releass resulting from various
accidents shall be considered In this analysis.

3.3.3 Analysis to assess the effect of uncertainties In the data base and
uncertaintes arising from modeling assumptions on the PRA findings. The Insights
gained In the analysis about features that are signiflcant contributors to ask can
provide qualitative understanding into system performance.

Additional guidance related to the assessment of pre-closure accidents can be found
In NUREG 1318, (April, 1988), paragraph 5.2(a).

.4 REDUNDANCY
The use of redundant stucure systems, and components Is a method of

providing additional assurance that necessary safety fhncmons will be performed if an
accidean occurs and that the accident dose lmit will not be exceeded In a
redundant system, the fallure of one train of the system shal not compris or
prevent the associated safety hnction from being perfmed. For the high-Ievel
wste repository, 10 CFR 60 160.131(b)(5)(I)j addresses requirements for
redundancy. The items needed to provide redundancy of items Important to safety
sha also be on the 0-L.st

3.5 USE OF PREVIOUSLY ESTABLISHED GUIDELINES AND STANDARDS
Many guidelines and standards ha been developed In the nuclear power

reactor program and other nuclear prmgrar which may be applicable for the
geologic repository progrm For example, twhre are regua guides covering
design basis foods, and tornado wind velocites which may be used In
th design ofth HLW and developing th OUst. Whi some of thes
guldelnes and t may not be directly applicable to a gologlc repository
they shall be cosidered to the extent practcable, to imlnte the need to develop
new app

36 RETRIEVAL
The option for retrieval of waste Is addressed as a performance obcdve In

10 CFR 60.111(b). If retrieval is found to be necessary, analysis of retrieval
operations shall be conducted at that time, to identify QUst itms

14
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4.0 IDENTIFICATION OF ITEMS AND ACTIVInTES IMPORTANT TO WASTE
ISOLATION

The tern important to waste isolafton* refers to engineered and natural
barriers that will be relied on to meet th containment and iodation performance
objectives of 10 CFR 60 Subpart E. Four of the performance objectives for waos
isolation after permanent closure ue stated in 10 CFR 60.112 and 60.113 and
include:

Ground water travel time.

Waste package containment period

Maximum yearly release rate from the engineered barrier system.

The overall system performance objective in 10 CFR 60.112 for release of
radioactive materials to the accessible environment (the EPA standard in
40 CFR Part 191).

The items and activities important to waste isolation shall include:

Components of the engineered barrier systen relied on to meet the
performance objectives.

Elements of the natural banier system (e.g., host rock, and geochemical
retardation ch teristics) relied on to meet the perforrance objectives.

Activities necessary to demonstrate that the performance objectives will be
me, Indudng collection of data to characterize the site or performance of
engineered barriers.

Activities in the preclosure phm that could eft post-closure
performance.

The broad performance objectives for waste Isolaton provide some flexibiity
in allocating crodt among tho various components d the natural and engineered
barrier sygems to met each objective. For example, a 300 to 1000 yer lifetime
for the waste package might be achieved by a combination of performance from
each of the component In the waste packag or by a single component, such as
the canister. The aocaton of performance among the varous components of the
natural and engineered barrier system for each perlorm obecve will provide
the basi for determining which barers ar Important to waste isoaton.
Performnce a shall be conducted on these barrers to ascertain that
those rolied on wiN meet the waste isolaon and contanment performance objective
of 10 CFR Part 60. The initlalailocations of performance will provde abasis for
determining what site chauacterization testing will be needed. The initial allocatons
of performance among the barriers is likely to dcang based on the results of
performance assessments using data collected during site characterization.

i-5
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It IS expeed that most of the data Collected during the site charaeizatlon
phase can Potentially be used in the license application performance assessments.
During the early phase of characterzation In particular, when little is known about
the site and the Importance of data characterdzng f, data collection activities shall
be controlled in accordance with the QA Level I requirements of thIs QA Plan.
However, there may be cases where It Is known that data are not needed for
performance assessments, or will be duplicated later in aoc=rdance with QA Level I
requirements of this QA Plan and therefore would not have to be performed in
accordance with the QA Level I requirements at this time. For example, scoping
tests or tests to examine the feasibility and appropriateness of a data collection
technique may not need to be performed In accodance with the QA Level I
requirements of this QA Plan.

&0 SUBMITTAL REQUIREMENTS

&1 'LICENSE APPLICATION

A description of the QA program to be applied to items Important to safety
andlor waste isolation shall be submitted with the [icens application. The submittal
shall Identify the srictures, systems, and components Important to safety and
describe the analyses used In this Identification. It should also Identify the barriers
Impotant to waste isolation falling under the QA program and describe the
evaluations used to Identify these baniers (10 CFR 60.21(c) (1)(i)(C)J. A Quality
Actvties List, as defined in Section 1.0, should also be provided listing major site
characterization, Isolation, operation, and performance confirmation activities under
the QA program.

5.2 SITE CHARACTERIZATION PLANS

The following Information roeted to the 0-Ust should be submitted In the
Site Chaacterization Plan:

A descdpton of the OA program to be applied to Items and activitles
uing te fte catorization ph.

A prWmglnzy 0.L Identifying M nicmum. A uVad
cmgooen Important to sae, engineered baruers Important to waste
Islation and the metodoly used to develop the li

* A 11t of major site charaction aftt" (Quality A ies List) and
the QA requirements which apply to them

* A general desripton of the process by which the prlndnary 0-List will
be revised as the design advance&

18
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Plans for development and implementation of a QA program to demonstrate
that nonO-Ust licensing requirements are met should also be described in the Sito
Characerization Plan.

6.0 GRADED APPUCATION4 OF QA MEASURES

The 10 CFR 60 Subpar G requirements can be met using graded QA
measures and should be applied to items and Activities imOrtant to safety and/or
wast isolation based on considerations such as the following:

The impact of malfunction or failure of the Ktm, or the impact of
erroneous data asociatod with data collection activities, on safety or
waste Isolation.

The complexity of design or fabrication of an item, or design and
implementation of a test, or the uniqueness of an Itom of tes

The special contol and surveillance needed over processes, tests, and
equipment.

. ' The degree to which functional compliance can be demonstrated by
Inspection or tet

The quality history and degree of s rdl on of the itom or tes.

Note: Additional guiance rated to this sublet can be found In
NUREG-1318, TC&HNICAL POSITION ON ITEkAS AND ACTIVITIES IN
THE HIGH-LEVEL WASTE GEOLOGIC REPOSITORY PROGRAM
SUBJECT TO OUALTY ASSURANCE REQUIREMENTS" (APRIL, 1988).
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APPENDIX J

REQUIREMENTS FOR PEER REVIEW

1.0 GENERAL

This appendix provides the requirements regarding the applicability of
poer reviews, the structure of peer review groups, acceptabilIty of peers, and the
conduct and documentation of peor reviews

20 APPUCABIL OF PEER REVIEW

2.1 A peer review shall be used when cre adequacy of information (e.g., data,
interpretations, tet resul, design assumption etoa) or the suitability of procedures
and methods essental to showing that the repository stem meets or exceeds fts
performance requirements with respect to safety and waste Isolalton cannot
otherwise be established through testing, alternate cakculatlons or reference to
previously established staard and practices

2.2 In general, the following conditioni are Indcatve of situations In which a peer K
revw shall be considered:

a Critical InterpetatIons or decisions will be made In the face of significan
uncertainty, Including th planning for data collection, research, or
exploratory teing.

b. Decisions or Interpretations having significant Impact on performance
assessment conclusions will be made.

c. Novel or beyond the stateof-theait testing, plans and procedures, or
analysis are or will be utiized

d. Deaied techical criteria or standard Industry procedures do not exist or
are being developed.

o. Rinsft of tes are not reproducible or repeatable.

f. Data or Intrpretations are ambiguous

g. Data adequacy Is questlonable-such as data may not have been
collocted In conformance with an established QA program

Jel
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quality of the peer review. When the independence criteria cannot be met, a
documented rationale shall be included in the peer rew report

5.0 PEER REVIEW PROCESS

5.1 Since the peer rWew process may vay from cas to case, a peer review plan
shall be prepared prior to Initiating a pear review. The poer rew plan shall
describe the work to be reviewed, the iz and spectrum of the peer review group,
and the suggested method and schedule necessary to produce a peer review report.

5.2 The peer review group shall evaluate and report on:

a. Validity of assumptions.

b. Alternate Interpretations

c. Uncertainty of results and consequences if incorrect.

d. Appropriateness and limitations of methodology and procedures.

o. Adequacy of application.

f. Accuracy of calculations.

h. Adequacy of requirements and criteria.

g. Validity of conclusion.

Documentaon shall be prepared to Indicate the results of meetings,
deliberations, and acbvitie of the peer rew process.

6.0 PEER REVIEW REPORT

6.1 A report documenting the reults of th peer rew sh be prepared and
Issued under te drecion of the per review group chairperson and shall be signed
by each per riew group member. The peer rvw report sh include the
following:

a. A ce description of the work or Wmu t was pr reviewed.

b. Conclusions reached by the peer review process.

c. Individual statements by peer rwevw group members refecting dissenIng
views or additional comments, as appropriate.

J.3
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d. Listng of the peers and the technical qualiflcation and evidence of
independence for each poor, incudng potental tchnical and/or
orgwnizatonal partiality.

Note: Additonal guidance related to this subjt can be found In NUREG-1297,
OPEER REVIEW FOR HIGH LEVEL NUCLEAR WASTE REPOSITORIES-
(FEBRUARY, 1988).
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APPENDIX K

FORMAT AND CONTENT REQUIREMENTS FOR SCP STUDY PLAN

1.0 PURPOSE AND OBJECTIVES OF STUDIES

1.1 Describe the information that will be obtained In the study. Briefly discuss
how this Information will be used; and

1.2 Provide the rationale and justification for the Information to be obtained by the
study. It can be justified by: 1) a performance goal and a confidence level in that
goal (developed via the performance allocation proes and resuts that will be
described elsewhere In the SCP); 2) a design goal and a confidence level In that
goal (design goals beyond those related to performance Issues); 3) direct Federal,
State, and other regulatory requirements for specific studes. Where relevant
performance or design goals actually apply at a higher level than the study (e.g.,
where the goals apply to a group of studies), describe the relationship between this
study and that higher level goal.

2.0 RATIONAL FOR SELECTED STUDY

2.1 Provide the rationale and justification for the selected tests and analyses
(including standard tests). Indicate the alternative test and analytical methods from
which they were selected, Includng options for typo of test. Instrumentation, data
collection and recording, and alternative analytical approaches. Describe the
advantages and llmitatlons of the various options; and

2.2 Provide the rationale for the selected number, location, duration, and liming of
tests with consideration to various soums of uncertainty (e.g., test method,
interference with other tes% and estimated parameter varability). This rationale
should also idenfly reasonable alternatives; summarize reasons for not selectng
these altemrnaves, and reference If available, reports whIch evaluate alternatives
conidered

2.3 Descr[W the constraints that exist for the study, and explain how these
constraints affct selection of test methods and analytical approaches. Factors to
be considered Include:

a) Potential Impacts on the site from testing;

b) Whether the study needs to simulate repository conditions;

c) Required accuracy and precision of parameters to be measured with test
instrumentation;

d) Umits of analytical methods that will use the information from the tests:

K-1

M607A-1 1



5G&OOC- 115
REVISION 7

e) Capabilfty of analytical methods to support the study;

f) ime required versus time available to complete the study;

) Th scale of the phenomena, espodally the limttons of the equipment
relative to the scale of the phenomena to be measured and the
applcability of studis conducted in the Waorory to the scale of the
phenomena in the field;

h) Interrelationships of tests involving signifIcant interference with other tests
and how plans have beon designed or sequenced to address such
interference; and

I) Interrelationships involving significant interference among tests and ESF
design and construction, " apprlate (refer to Seion 8.4 of the SCP
or its references for specifi ESF design information).

3.0 DECRIPTION Of TES AND ANALYSES

3.1 Since sudes au comprised of tests and analyses, provide for each typo of
test: -

a) Describe the general approach that wNI be used In the test. Describe key
parameters tt will be measured in the tet and the experimental
conditions under which the test wN be conducted. Indicate the number of
tests and their locations (e.g., spatl location rolative to the site, ESF
elements, repotry lyout, stratigraphic unItM, depth, and test location);

b) Summarize tho test methods. Reference any standard procedures (e.g.,
ASTM, AP) to be used. If any of th procedure to be used are not
stadad, or if a stand procedure wiN be mod , summaize the
stop of the test, how It wN be modied, and reforence the technical
procedures t g wi be lowed during the tt N procedures ae not yet
aviab, Indict when thy will be bale. Indecd the level of
qudty umtne and provide a ration for any tests which ae not
)Aded to be GA Wv 1. Refnce the applicable specifc QA

neqIeno that wIN be applied to the test;

c) Specify the toleranc, acuracy, and precsion required In the test, where
Opp DPriate;

d) Indicate the, rng of oxpeted resuts of the ttl aN the basis for those
expected reslts;

*) Ust the equipnent required for the test and describe biefly any such
equipment that Is special;

K-2
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) Descibe techniques to be used for data reducton and analysis of the
results;

g OCscuss the representativeness of the Induding why the test results are
considered representative of future conditions or the spatial variability of
existing conditions. Also Indicate limitations and uncertainties that will
apply to the use of the results;

h) Provide illustrations such as maps cross sedons, and facility design
drawings to show the locations of tests and schematic layouts of tests,
and

I) Relationship of the test to the st performance goals and confidence
levels.

3.2 For each type of analysis:

a) State the purpose of the analysis, Indicating the testing or design activity
being supported. Indicate what conditions or environments will be
evaluated and any sensitivity or uncertainty analyses that will be
performed. Discuss the relationship of the analysis to the set
performance goals and confidence levels;

b) Describe the methods of analysis Including any analyilal expressions and
numerical models that will be employed;

c) Reference the technical pmcedures document that will be followed during
the analysis. If procedures are not yet available, Indicate when they will
be aviable. Indicate the level of quality assurance that will be applied
to the anatys and provide a rationale for any analyses that are not
ludgd to be QA level 1. Reference th applicable QA rqulrements.

d) ientify the dat input reirements of the anaysis;

e) Desc0b the expected output and accuracy of ths analysis; and

Describe the representativeness of the analytical approach (e.g., with
respet to spatial varlability of exiting conditions and future conditions)
and Indicate limitations and'uncertaintles - at wil apply to the results.

4.0 APPUCATION OF RESULTS

4.1 Briefly discuss where the results from the sAudy will be used for the support of
other studies (performance assessment, design, and charactezeation studies).

K-3
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4.2 For performance assessment uses, refer to specific performance assessment

analyses (described in Section 8.3.5 of the SCP) that will use the information
produced from the studes described above, and refer to any use of the resuits for
model validation;

4.3 For design uses, refer to, or describe, whore the information from the study

descnbed above will be used in construction equipment design and development,
and engineering system design and development (e.g., waste package, repository
engineered barners, and shafts and borehole seals); and

4.4 For characterization ues, refer to, or describe, where the information from the

study described above will be used in planning other characterization activities.

5.0 SCHEDULE AND MiLESTONES

5.1 Provide the durations of and interrelationships among the principal actlvitles
associated with conducting the study (e.g., preparation of tet procedures, test

Wt-ups, tesing data analyses, preparation of reports), and indcate the key
milestones including decision points associated with the study activities;

5.2 Describe the timing of this study relative to other studies and other program
activities that will affect or will be affected by, the schedule for completon of the
subject study; and

5.3 Dates for activities or milestones including durations and interrelationships, for

the study plans will be provided. These should reference the master schedules
provided in Section 8.5 of the SCP.
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