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FORERORD
OGR/B-3, Quality Assurance Plan for High Ievel Radioactive Waste
itorjes August 1986; DOE/RW-0032, b

Repositories Quality Assurance Management
Policies and Requivements Octcber 1985; DOE/RW-0103, Quality Assurance
Directive Octcber 1986; and the "Director's Statements on Managing for
Quality and Quality Assurance," July 14, 1987 were reevaluated in light of
Congressional redirection of the Civilian Radicactive Waste Management
Program in Decenber 1987 and a major reorganization of the Office of
Civilian Radiocactive Waste Management in April 1988. As a result of the
reevaluation, the four documents have been superseded and replaced by
DOE/W-OZM W&Wﬁw
) and DOE/RW-0215, Quality Assurance Prooram
DPescription for the civilian mdioactig Waste Management Program (QAFD).
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American National Standards Institul:e

American Society of Mechanical Engineers

American Society for Nordestructive Testing

American Society for Testing and Materials
corrective Action Report
Code of Federal Regulations
United States Department of Energy

DWFF: Defense Waste Prossing Facility

ILP: Implementing Line Procedures

ISFSI: Independent Spent Fuel Storage Installation

MRS: Monitored Retrievable Storage

NQA-1: ANSI/ASME Standard NQA-1-1986b

NCR: Nonconformance Report ,

NRC: United States Nuclear Regulatory Commission

NWPA: Nuclear Waste Policy Act

OCRWM: DOE, Office of Civilian Radioactive Waste Management
OGR: Office of Geologic Repositories

Q-Iist: Quality List

QA: Quality Assurance
, QAAP: Quality Assurance Administrative Procedzn‘e

QACG: Quality Assurance Coordinating Group '

QAL: Quality Activities List :

QAFD: DOE/RW-0215, Quality Assurance Program Description for the Civiljan
Radioactive Waste Management Program

OAR: DOE/RW-0214, Quality pssurance Requirements for the Civilian
Radicactive Waste Management Program ,

SEMP: Systems Engmeen.rg Management Plan

RD: Requirements Document
SIP: Scientific Investigation Plamxirg Document
~ WBS: Work Breakdown Structure

WVDP: West Valley Demonstration Project

YMP: Yucca Mountain Project

YMPO: Nevada Operations Office, Yudca Mountain Project Office.
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INTRODUCTTON
" GENERAL

Quality achievement is a contimuing responsibility of management at all levels
in the U.S. Department of Energy's Civilian Radiocactive Waste Management
Program (PROGRAM). Well-defined quality assurance (QA) programs describing the
set of management controls needed to achieve PROGRAM cbjectives are to be
established and effectively implemented by all PROGRAM participants. ‘'These
participants include the Office of Civilian Radicactive Waste Management

' (OCRM) , Operations Offices, Project Offices, contractors, subcontractors,

mtioral laboratories, and other government agencies performing activitias
affecting quality fccr: the PROGRAM.

‘HJRPCBEANDAPPII@BIII'IY
Amisdoannertdefhesﬁeqlmityassmamezequiraermsgwenﬁmactivities

affecting quality of all PROGRAM participants unless specifically stated
otherwise herein. These requirements are applicable to the geologic
repository, the monitored retrievable storage facility, transportation, and if
required, the Federal interim storage facility. The amplifications specified
in Sections 1 through 18 of this document are in addition to ANSI/ASME NQA-1-

- 1986b (NQA-1) requirements and apply only to the geologic repository.

Amplifications specific to the monitored retrievable storage facility, '
transportation, and if required, the Federal interimstoragewﬂlbeprovi&d
in subsequent versions of this document.

The quality assurance requinements specified in OGR/B-14, Mi_@tm
Quality Assurance Requirements for the High Ievel Waste Form Production are
applicable to the PROGRAM's waste form producers. The quality assurance -
requirements specified in the Office of Storage and Trensportation Systems
ouality Assurance Plan for the Transportation Casks Systems Development Program
are applicable to the PROGRAM's radiocactive material transportation cask
systems. The quality assurance programmatic guidance of RBEGUIATORY GUIDE 7.10

- Establishing Quality Assurance Programs for Packaging Used in the Transport
of Radiocactive Material amplify the quality assurance program requirements for
the packaging used in radicactive material transportation systems.

This document incorporates and supplements the applicable quality assurance
program requirements from 10 CFR 60; 10 CFR 71; 10 CFR 72; 10 CFR 50, Appendix

"B; NQA-1; and DOE Orders. As such, only this document and the documents

mferernedspecificzllywitmnﬂ:elssectim'sofﬂﬁsdoamentneedbe
referenced for all OCRWM's quality assurance programmatic

However, this document has not incorporated the technical implementatim
requirements and criteria of regulations, DOE Orders, and applicable NUREGs
that are to be used when implementing the OCRM quality assurance program.

NQA*lhasbe&dwseﬁaé’thehasicdoamentforﬁeO@Mqualitjassm,

program requirements because DOE ORDER 5700.6B, Quality Assurance has endorsed
NOA-1 as the preferred standard for quality assurance requirements for the
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mclear area and the Nuclear Regulatory Commission (NRC) in Regulatory Guide
1.28 has fourd that the requirements of NQA-1 are acceptable for use in quality
assurance programs for reactor design and construction. Many of the
amplifications to the requirements set forth in the Basic Requirements and
Supplements of NQA-1 came fram the NRC review plan for high level miclear
waste repositories and from NUREGs that have been adopted as requirements
documents by OCRWM for the geologic repository program. These NRC documents
and other quality assurance program documents are listed in Appendix A.

Together, DOE/RW-0214, Quality Assurance Requirements for the Civilian
Radicactive Waste Management Program (QAR) and DOE/RW-0215, Quality Assurance
on for the Civilian Radicactive Waste Mana

(QAFD) represent the "quality assurance plan" for OCRAM.

Deviations between requirements as stated in this document and any higher-tier
requirements document accurately reflect approved exceptions to, or
clarifications of, the higher tier requirements. In the event of differences
between a requirement stated in this document and statements in any lower tier
docaument, this document shall prevail unless the organization responsible for.
thelowertierdoamenthasobtaﬁ;edpriorwnttenO@Mommmnemthﬂle
exception or clarification.

RESPONSIBILITY

The PROGRAM Director retains responsibility forthetdtalqualityassm'ancé
program; ensures its development, implementation, and verification; and retains
ultimate review and approval authority on matters pertaining to the

implementation of quality assurance program reguirements.
QUALITY ASSURANCE PROGRAM BASIS

2n important quality principle on which the quality assurance program has been
based requires greater clarification. This principle is that each person in
the PROGRAM is respansible for the achievement of quality in the work the

person performs.

This quality assurance program provides for both the achievement of quality and
the verification of that achievement. The line organization has total
responsibility for the achievement of quality and the performance of quality
control verifications, such as inspections and tests, to assure the achievement
of quality. The quality assurance organization has the responsibility to
provide assurance to senior line management of the line organization's
~ achievement and verification of quality. This is accamplished through the
canduct of overview activities such as awdits, surveillances and assessments.
This concept represents an approach that departs from the more traditional
(classic) quality assurance fournd in most muclear power plant quality assurance
programs, in which the quality control verifications are performed by pers.cnnel
whoarepart:ofﬂlequalityassmnceoxganizatim.
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Ghelmeorganizatimersur&ttmtpeoplevdnperfomqualityrenewsarﬁ
quality control verifications meet the requirements of this document for
reviewer independence fram the work being performed.

The quality assurance organization maintains a strong overview presence in the
quality assurance program. To implement a strong overview program the quality
assurance organization performs sufficient and effective verifications (such
as, audits, surveillances, and assessments) an activities affecting quality.
overview activities are scheduled to address the concerns of management and
camplement the actual performance of activities affecting quality. The
scheduling process must be flexible to meet changes in work activities and
newly identified concerns. While the quality assurance organization is
required to perform an overview function for management, this overview role
does not preclude the quality assurance organization from performing additional
support functions that may be necessary to assure implementation of an
effective quality assurance program.
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1.0

1.1

1.2

SECTTON 1

GENERAL

The provisions of NQA-1 Basic Requirement 1 and Supplement 1S-1 shall
apply with the following amplifications.

The quality assurance organization is responsible to verify the proper
performance of work through the implementation of appropriate quality
assurance controls that include, as a minimm, audits and surveillances.

Each PROGRAM participant shall identify the quality assurance management
position within their organization responsible for the establishment and

implementation of their respective quality assurance programs. This

quality assurance management position shall have the following

(a) An organizational position at the same or higher organizaticmal level

as the highest equivalent manager responsible for performing
activities affecting quality

(b) Knowledge amd experience in the areas of quality assurance and
management

(c) The authority and responsibility to verify the adequacy and

implementation effectiveness of the organizations and subtier
organizations' quality assurance program

(d) No cother duties or responsibilities that are unrelated to quality
assuranceandthatcaﬂdpmvmtﬁﬂlattentimtoqualityassurame
matters

(e) Sufficiartfreedanfruncostarﬂsd]edulecmsidemtionsmaenopposed
to quality considerations

(£) Accesstoseniormmgenentarﬂmmgementatthenexthighermm
tional level to identify, and cbtain resolution to,
unresolved quality cancerns

(g) Review ard approval recamendation authority for quality assurance
programs, revisiqns to, and interpretations thereof

DELEGATION OF WORK

mzenoa&MoraPrOJectOfficedelegatsmrktootherlmGRm
particlpants a qualified individual or organization from within the
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1.3

delegating office shall be desigrnted as mspcmjble for the quality of
the delegated work. PROGRAM participants shall describe the major -

- delegations of work involved in establishing the quality assurance program

oranypartthereoftoarwotherozganiza
DISPUTE RESOLUTION

Provisions shall be made for the resolution of disputes involving quality
arising from a difference of cpinion at a given organizational level.

. 'ﬂmepmvnsiomshallhnhﬂepmgmivelyelevatmgﬂxedlsp.rtetothe

1.4

,levelofﬂlembirectorifrecssaxy
ALIFGATION RESOLUTION

~ Provisions shall be established for individuals to express quality

1.5

-concerns directly to the PROGRAM Director without fear of reprisal. The -

provisions shall address allegations of inadequate quality from employees
ofmuparticipantsarﬂperscmqrtsidethemm Allegations '

shall be invstigated and resolved.

STOP WORK PROVISIONS

Provisions for issuing and lifting stop work orders shall be developed and
inplemented The provisions shall include the following factors:

(a) Criteria forstoppi:gwoﬁcardforliftdngstopmrkordezs
(b) Am:horities and xmpmsibiliti&

(c) Methodology for lifting stop work orders
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2.0

2.1

SECTION 2
QUALITY ASSURANCE PROGRAM
GENERAL '

“The prcwisicns of NOA-1 Basic Requirement 2; Supplements 2S-1, 25-2, 2S-3,

and 2S~4; and Appendix 2A-1 shall a;ply with the following clarifications
and amplifications.,

PROGRAM participants shall develop quality assurance program documents
that address quality assurance requirements applicable to their respective
PROGRAM scope of work. Quality assurance program documents (hereafter
referred to as the QA PROGRAM) consist of a quality assurance program
description and detailed technical and quality assurance administrative
procedures. The QA PROGRAM shall meet the requirements established by
this document. The quality assurance program descriptions (or QA Plans)
shall be reviewed and approved by line management of the next higher
PROGRAM organizational level in a timely mammer. PROGRAM-participant QA
organizations shall review and make recomendations to line management
concerning the approval of lower-tier quality assurance program
descriptions (or QA Plans).

PROGRAM participants! qualityésstmance program documents shall.irx:lude:

(a) Descriptions ofthemnagément controls ard lines of
camunication that exist with their contractors to assure
direction of the quality assurance program

(b) Descriptions of all ansite and offsite organizational elements
that function under the cognizance of the quality assurance
program and the lines of responsibility

(c) Descriptions of the quality assurance responsibilities of each
of the organizational elements noted on the organizational
charts

(d) Descriptions of persons ard organizations that have authority to

identify and resolve quality problems and of programs that will
inmplement these actions

(e) Identification of existing or proposed quality assurance
administrative procedures

(£) Description of the organizational responsibilities for
reviewing, approving, verifying, and validating design criteria
and daign documents
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2.2

2.3

(g) Description of the irspecticn program including organizational
resporsibilities :

(h) D%cziptimofthet&stcontzblprogmscope

(1) Dscriptimofthescopearﬂtyp%ofmasuﬁrgardt&t
equipment to be controlled by the quality assurance program

(§) Description of the method of control of erronecus, rejected,
superseded, or otherwise unsuitable data

REPFORTING INDEPENDENCE OF PERSONNEL

If verification persomnel are not part of the formal quality assurance -
ozganizatim they shall have sufficient authority, access to work areas,
tional freedom to (1) identify quality problems; (2) initiate,
reccmnerﬁ, provide solutions to quality problems through designated
chamnels; (3) verify implementation of solutions; and (4) assure that
further processing, delivery, installation, or use is controlled until
proper disposition of a nonconformance, deficiency, or unsatisfactory
condition has occurred. When verification personnel are not part of the

formal quality assurance organization (that is, part of the line

organization), then the quality assurance organization shall overview the
verification activities. ,

PLANNING

Participant's QA PROGRAMs shall include provisions for quality assurance
program planning to be integrated and coordinated among participating
organizations including the quality assurance organization to provide
cansistency ard campleteness ard to avoid duplication of effort. Quality
assurance program plamning shall consider, as a minimm, the following
elements:

(a) Definition of activities ,
(b) Assigmment of quaiity levels to items and activities based on their

importance to radiological safety, waste isolation, or other PROGRAM
cbjectives

~(c) Selective applicntionrcf apprcpriate quality assurance requirements

and procedural controls within each quality level (that is, agraded
approach) to itens and activities

(d) Assigrment of nesporsibiliti&s for quality assurance program control
- and verification activities
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2.5

(e) Identification of the specific scientific or technical information to
be collected, analyzed, or used for design, performance assessment,
or site characterization

(f) Identification of applia’:ble» technical and quality assurance program
management control and verification activities

(o) Identification of field, laboratoxy and engineering prooedures for
sampling, testing, and analysis activities

(h) Prcv:isims for the idem;ifiwtimbf required qual.{ty assurance

records

READINESS REVIEWS

'Readi:msreviedsshallbeplamxed performed, anddoamentedardshall

apply to major scheduled or planned activities that affect or could affect
quality. Readi:nssreviewsshallprovidevisibleevmemeofthe
follwing dxamcl:eristics. ,

(a) Work activity prerequites have been satisfied

®) Detailed tedmicalarxiqualityassuanceadministrativepmcedm'es'
have been reviewed for adequacy and appropriateness

(c) Personnel have beén suitsbly trained and qualified
mmmsmmqmmmcz .

The classification of quality levels shall be perfomed in accordance with

- the gquidance provided in NUREG~1318, Technical Position on Items and

ivities in the ~Ievel Waste Geologic i ect to
. April 1988 and the following
anplifications,

2.5.1 Classification of Quality ILevels

A three-tier quality classification system shall be used as an
aid in the decision process for selecting and applying
appropriate quality assurance requirements. Methodologies for
the classification of items and activities into the three
quality levels shall be developed. The rationale for the
‘classification shall be documented. Wherever possible, the
classification methodologies shall be technically based ard )
ghall include .appropriate supporting failure analyses ard risk
- assessments. Items ard activities shall be jidentified amd
- classified as one of the follow:i.ng quality level
. classifications:
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(a) Qualitylevell(Qu). QL1 is the classification to be

(b)

(c)

assigned to PROGRAM items and activities requiring
application of the most stringent quality assurance
requirements and procedural controls because of their
importance to public radiological health and safety and
waste isolation. The assigmment of QL1 imposes the ’
applicable quality assurance requirements of 10 CFR 60,
Subpart G and ANSI/ASME NQA-1-1986b. OCRWM ard each
JectOfficeshallestablishaQ-Listarﬁamality
Activities List.

Quality Ievel 2 (QI2). QIZ:lstheclassificatimtobe
assigned to PROGRAM items and activities

application of additional quality assurance requirements
ard procedural controls because of their importance to the
success of the PROGRAM. The assigmment of QI2 imposes the
appropriate quality assurance requirements of ANSI/ASME
NQA-1-1986b. QL2 will be assigned as a minimm of the
following categories.

(1) Items and activities designed to minimize
nonradiological health and safety hazards to the
public and PROGRAM workers

(2) Items amd activities designed to protect workers from
radiological hazards exceeding the limits of 10 CFR 20

(3) Items whose failure, amission, or degradation could
affect the operational reliability, maintainability,
and performance of engineered structures, systems, and
campanents

(4) Items ard activities of special programmatic

importance designated as such by the appropriate
director or program manager

Quality Level 3 (QL3). QI3 is the classification tobe

assigned to PROGRAM items and activities requiring routine
qualityassurancerequmtsandpmoedm'alcmtmlsto
assure proper performance or service. The assigrment of
QL3 imposes the use of routine managerial, administrative,

sc:.em:iflc, engineering, industry, and laboratory
practices .
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2.6 PERSONNEL

2.6.1

2.6.2

(20)

Quality assurance requirements and procedural controls shall be

selectively applied. The selective gpplication and the

degree
of application of the quality assurance requirements assigned to
each item and activity shall be camensm‘ate with the following
factors:

(a) Consequence of failure

(b) Importance of data

(c) Oamlexity of function

(d) Reliabilitjof,process

(e) Reproducibility of results

(f) Uniqueness of product

(g) Degree of functional product demonstration

(h) - Degree of standardization

(i) History of quality

(J) Impact of schedule or cost or both

(X) Necessity of special controls or processes

(1) Significance to licensirxj process

SELECTION, INDOCTRINATION, TRAINING, AND QUALTFICATTION
Supplement 2S-1 and Appendix 2A-1 shall only apply to personnel

who conduct inspections and testing activities to verify

conformance of an item to specified requirements for the purpose
of acceptance ard to demonstrate that items will perform
satisfactorily in service.

Supplement 2S-4 to NQA-1 shall apply except that Paragraph 2 is
amplified with the follcmi.ng requirements:

(a) Management of each me;RAI-!-participant organization shall

analyze each job position to determine the quality-

- affecting task responsibilities of the position. The
-results of each analysis shall be documented in position
descriptions that includes the education and experience
prerequisites for each position involved in the performance
or verification of activities affecting quality.
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(b) Personnel selected to perform or verify activities

affecting quality shall have education, experience, and
camensurate with the minimm
specified. Relevant education and experience shall be :
verified. The capabilities of an individual shall be based
upcn an evaluation of education and experience and campared
- to those qualification requirements established for the
~ position. Management shall monitor the performance of -
perscrnel doing work affecting quality and, at least
anmally, - detennine the need for ret:ramirg or
reassigmment. -

2.7 SURVEIIIANCE

Stnveillancesshallbecmrhwtedtoassssthequalityofitensor
activitiesinprocass

2.7.1

2.7.2

Surveillance of activities affectjng quality shall be planned
performed, documerrted, ‘and neported to appropriate management.

Surveillance shall be cmducl:ed to acccmplish the following
cbjectives:

(a) Mcnitormrkinpmgress

(b) Doamentcmlianceorrmmpliancewiﬁxzequjmnentsarﬂ'
- procedures

(c) Identify actual and potential deficiemls and deviations
pramptly o

r(d)‘ Prmoteprmptcorrecuveactimmegniiantmnagerne:rt

2.7.3

. responsible for performing the work

(e) Provide management :l.nfomatim on activi'cies under

surveillance
(£) 'Verify timely :lnplementatim of cotrective action

Sm'veillanceshallheperfonnedbypersmmlwhoare '
knowledgeable in, and not directly respcnsible for, the

~activities under surveillance
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2.7.4 Surveillance results shall be documented in a report that

cmtainsthefol;l.owingelementsasamininm_:
(a) Description of the activity or item under surveillance
(b) Identification of the persans conducting the surveillance

(c) Identification of the persons contacted during the
surveillance

(d) Listofﬂaerequixanezﬁgove.mﬁ'gtheactivityoritan

(e) Summary of the surveillance results that identifies
deficiencies, deviations, or exemplary practice noted
during the surveillance

(f) Sumary of any immediate corrective actions taken

2.8 MANAGEMENT ASSESSMENT

Independent management assessments by persons above or outside the quality
assurance organization shall be conducted at least anmually by, or at the
direction of, the highest management position identified in each PROGRAM-
participant's organization. These management assessments shall evaluate

as a minimm the following program aspects:

2.9

(a)
(b)
(c)
(@)

(e)
(£)

Effectiveness of the quality assurance program
Adequacy of planning and procedural controls
Effectiveness of the corrective action system

Adequacy of organizational st:mct:n:e and staffing to implement the
quality assurance program ‘

Adequacy of the indoctrination and training program

2dequacy of the quality assurance management :i.nfoimatim tracking,
evaluation, and reporting system

QUALITY ASSURANCE MANAGEMENT-INFORMATION REFORTING AND TRACKING

2.9.1 PROGREM participants shall report, disseminate, and track the

following types of quality-related management information as a

(a) Status of development and implementation of the quality
assurance program
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(b) . Status of resolution of significant corditions adverse to
quality, issues, and trends

(c) Su:mnary of management overview results (Exemplary practices
be reported but need not be tracked.)

2.9.2 Qualityassuranoemnaganent information shall be reported to
the appropriate level of management and the next higher PROGRAM-

participant organizational level at least quarterly.
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3.0

3.1

3.2

3.3

SECTION 3

. DESIGN ORNTROL
GENERAL
The pmvisiors of NQA-1 Basic mquirement 3 and Supplement 3S-1 shall

apply to design from conceptual design through final design. The
following amplifications apply to design ard design activities.

DESIGN ERROR AND DEFICTENCY OONTROL

Errors and deficiencies in approved design and design information
documents shall be documented and corrective action shall be taken in
accordance with Section 16 or Section 18 as appropriate.

DESIGN CHANGES

The impact of design changes on procedures and training shall be
evaluated. 'Ihedlangesshallbeccxummimtedtoallaffectedgrwpsor
individuals.

'OOMPUTER SOFTWARE OONTROL

ccxnpxtersofWamusedtomlaﬂateordevaopdatainsupportofa
license application shall be verified, validated, and documented.

For the purpose of this document, camputer software verification is
defined as the process that demonstrates that the camputer software
correctly performs its stated capabilities and functions, whereas
software validation is defined as the process that demonstrates that the
mathematical model embodied in the computer software is a correct
representation of the process or system for which it is intended.

3.3.1 Each PROGREM participant shall control computer software
development, testing, maintenance, and configuration management.
The description shall include:

(@) Criteria for application of the requirements of this
document

(b) "Methods to be used to develop functional performance
, to translate those requirements into a
detailed dsign, arﬂtoimplement that design in computer
soft:ware

(é) Doc.mentatimtobepmpared reviewed, ard maintained

during computer software design, developnent
implementation, test, and use
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3.3.2

) 3.3.3

3.3.4

(15)

(d) Methodology for establishing camuter software baselines

and baseline changes and for tracking changes throughout
the life of the camputer software

(e) Process to be used for verification and validation of
. camuter software

() Procedure for reporting ani‘doc.mentjm canputer software
discrepancies, evaluating impacts of discrepancies on

previous calculations, and detenm.rﬂng appropriate
corrective action

Camputer software shallbeplace.dmderoonfigmation control as
each baseline element is approved. Baseline elements shall be
uniquely identified to assure positive control of revisions and
toprovidetraceabilitybetweenthedoamentatimaniﬂme
ccxuputersoft:dareversion

Charges to camputer software shall be systematically evaluated,
coordinated, ardappmvedtoassmethattheinpactofamange
is carefully assessed prior to updating the baseline.

sofb»amslmllbembjectedtothesamelevelofappmval
verification, and validation as the original computer software.

As appropriate, cmp:tersofu:aredoamrtatimshallmeetthe
guidance in NUREG-0856, Final Technical Position on

ti f or 1evel Waste Management,
June 1983 and shall include the following elements:

(a) Ad%criptimofthecmprtersoftwaredevelopmenthistozy

_ that identifies specific camputer software versions and
other basic information about the evolution of the computer
software

(b) An explanation of the mathematical model (s) and derivation
of the mmerical methods used in the camputer software '
design. Fhysical and mathematical assumptions on which the
camputer software is.based shall be listed along with an
explanation of the capabilities and limitations i.me.rem: in
the camputer software.

(c) nwsm:ctiorsenablmgusérstonmthecmputei:software
' arﬂadscriptimofanticipatedemrswithusermporsa

(d) A description of formal mviaws and of verification and
validation testirg
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3.3.6

3.3.7
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Cbmpuber software testing shall be performed for those inputs
and conditions necessary to exercise the camputer software to
assure that unintended functions that would degrade the camputer
software will not be performed. The documentation shall include
test bourdary conditions and provide suitable benchmarks or
sample problems.

If parameters that cantrol experiments are not sufficiently
defined to allow for validation, an independent assessment shall

- be performed to determine the degree of camputer software

validation achievable.

Corputer software that was not developed under a documented
quality assurance program meeting the requirements of Subsection

~ 3.3.1 may be qualified for use provided that the ccmputer
- software is verified and validated. A

baseline is to be established and controlled, and applicable
documentation is to be prepared to support its use.

3.4 TECHNICAL REVIEWS

3.4.1

3.4.2

3.4.3

3.4.4

A technical review shall be performed when the information or
document under review is within the state of the art and is
based on accepted standards, criteria, principles, and
practices. : .

Technical reviews shall be used when doaments, activities,
material, or data require technical verification or validation

for applicability, correctness, adequacy, campleteness, and
assurance that estab;ished requirements are satisfied.

Technical reviews shall be performed by individuals with
sufficient technical knowledge of the area under review to be
able to render an opinion. Individuals shall be independent of
those who performed the work.

The results of t;:tnﬂcal reviews shall be documented.

3.5 PEER REVIEWS

3.5.1

Peer reviews shall be performed in accordance with the guidance
provided in NUREG-1297, Peer Review for the Hich-level Waste
Repositories Generic Technical Position, February 29, 1988.
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3.6 SCIENTIFIC INVESTIGATIONS

3.6.1

Control of Scientific Investigations

Scientific investigations shall be defined, controlled, and
verified. Process variables affecting sclentific investigations
shall be measured and controlled. Variables that affect
interrelated scientific investigations shall be identified,
documented, and controlled in each investigation.

The scientific notebook system and the technical

system are two approaches that may be used to control scientific
investigations activities. The scientific notebook system may
be used by qualified individuals who are required to use a high
degree of professional judgment or trial and error methods or
who are developing the methodology by which an activity will be
accamplished. When the scientific notebook system is used, the
sciegit%ific investigation plamning doc:zment shall control the
acti es.

The technical procedures system shall be used by qualified
persamel to perform repetitive work that does not include the

use of a high degree of professional judgment nor trial and
error methods. Technical procedures are required when it is not

" possible to deviate from a prescribed sequence of actions

without endangering the validity of the results. Technical
shallbexeviewedfortedmcnladequacyardappmved
by qualified persons other than those who prepared the
procedures. Changes to technical procedures for conducting
scierrtificinvnstigatimsshallbereviewedarda;pmvedbythe
same organizations that performed the original review and
approval unless the PROGRAM participant designates ancther
responsible organization. The technical aspects of procedures
may be modified with the approval of an appropriately qualified
reviewer if the change is within the scope of the scientific
tion planning document, the activity can be repeated,

. arﬂtheactivitydoesmtpctentiallympactthewastelsolation

capability of the site or interfere with other site
characterization activities. Activities to develop new methods
or procedures for conducting scientific investigations or
critical processes shall be documented. Results shall be

reviewed for adequacy and approved by qualified persons prior to
use of the procedures to collect data.
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Planning |
Prior to the start of any scientific investigation, a scientific
investigation planning document (for example, study plan) shall
be developed. Plamﬂ.rg documents shall contain:

(a) Descriptim of work to be performed

(bj Rationale and just:Lfication for the information to be
~ obtained '

(c) Proposed methodology

(d) Rationale ard justification for the proposed
methodology

(e) References to é;:plicable documents

(£) ide_nt:ificatim, explanation, and justification for
. areas where scientific notebooks are to be used

(9) Descriptim of constraints
(h) Description of the application of the results .
(1) Description of schedules and milestones

The intended use of data shall be documented as part of the
plamning for scientific investigations. Any alternate use of
the data shall be evaluated for appropriateness ard the
justification documented. Plamning shall assure the
campatibility of scientific investigations with any conceptual
or mathematical models used at each applicable stage. Planning
shall establish provisions for the evaluation of data quality to

. assure that data generated is valid, comparable, complete,

representative, precise, and accurate. Known sources of error
and uncertainty and input data that is suspect or whose quality
is beyand the control of the performing organizations shall be
identified. These measures shall include or reference :
provisions for assuring that prerequisites for the given
scientific investigation have been met, that adequate :
instrumentation is available and used, that necessary monitoring
including witness or hold points is perforned, and that suitable
envirormental conditions are maintained. The following
prerequisites shall be considered: calibrated instrumentation:
te equipment; trained personnel; readiness of

appropria
- facilities, equipment, supplies, and items or samples; suitable

ervirormental conditions; provision for acquisitions and
recordings of data; and disposition of facilities after
campletion of scientific investigation activities.
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The range, accauracy, ard precision of equipment used for
scientific investigations shall be specified in order to be
camensurate with requirements. In developing quality assurance
requirements for equipment, consideration shall be given to
whether proper performance of a scientific investigation can be
determined during or after the scientific investigation (that
1is, vhether failure or malfunction of equipment can be
detected) Where requirements are found to be necessary,
special quality or performance verification requirements shall
be established and described to govern the use of the equipment.

Scientific investigations shall be performed in accordance with
nationally recognized standards (for example, ASTM) where
available. Standards used without modification require
documentation by reference only. If deviation from standards or
establishment of specially prepared procedures is deemed
appropriate, the modifications or new methods shall be
documented in sufficient detail to be repeatable and shall be
evaluated, justified, and approved.

Data Collection and Analysis

Equipments and methods used to obtain and analyze data shall be
verified to assure technical adequacy and proper selection. Data
collection and analysis shall be controlled by measures that
provide sufficient detail to allow the processes to be repeated
by an individual of comparable education or training to the
persan originally conducting the task. Where appropriate,
verifications shall be performed using recognized methods.

Data transfer and reduction controls shall be established to
assure data transfer is error free or within a prescribed
permissible error rate, to assure that information is not lost
in transfer and that the input is completely recoverable from
the output. All processes that change either the form of
expression or quantity of data, values, or number of data items
(data reduction) shall be controlled by prescribed methods that
allow verification of the conversion process.

Use of Dai:a

Data collection and analysis shall be technically reviewed by -
qualified individuals other than those who performed the
scientific investigation. Questions shall be resolved before
the results are used as a baseline. Unreviewed data and data

- with unresolved questions shall be clearly identified when used

or reported. Uncertainty limits shall be assigned to the data
prior to use. Data collected should be reported so as to relate
it to information needs and issue resolution. ,
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Data Identification and 'I'raceability

Alldatashallberecordedsoastobeclearlyldentiﬂablearﬂ
traceable to the source fram which it was generated.
Identification and traceability shall be maintained thmxglmt
ﬂaeneededlifetmeofthedata. '

Datafoundtobeemmews,rejected,superseded,oratherwise
unsuitable for the intended use shall be controlled and =~
dispositioned. Controls shall include the identification and
tion of unsuitable data to avoid inadvertent use. The
disposition of unsuitable data shall be justified and

Data Reconiing stozaéé, and Retrievability

",orighalmcozdeddatasnanbemideredaganecordamshan
beharﬁledinaccordamewimSectionu.

Recordsshall asappropr:.ate iderrtifythefollmngeleuents

(a) Scientific investigation requ:.rements plans, and
| procedxm :lncludjng applicable revisions

(b) Item or sample imrsti@ted

 (c) Date of scientific investigation |
- (d) ‘Identification of the persons performing the scierr;ific

-investigation and the performers' organizations

(e) Results and acceptability for intended use

3.6.7

(£) Actiontakeninconnectionmthanydevmtmnsmted

(g) Persons evaluating sc:.entif:.c investication results and-
evaluators' organizatiens

- (h) Identification of equipment used

Qualification of Data of Indeterminate Quality

 Data that was not collected under the control of a quality

assm:cepmgxammeti:gﬂxeq.:alityassmmemquitmnentsofr

10 CFR 60 Subpart G or this document shall be qualified in

accordance with NUREG-1298, Qualification of Existing Data for

_ High-Ievel Nuclear Waste Repositories Generic Technical

Position, February 27, 1988 prior to use. 'Itusmyincludedata
collected fram such sources as professional journals, technical

reports, anisymposiapmwedingshrtdoesmtlmluded%ign
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- GIOSSARY

" The temrms and definitions of NOA-1 Supplement S-1 ghall apply with the following
- additions. Where differences exist between this document and others, the
definitions in this document shall take precedence.

Activities Affecting Ouality: Deeds, actions, functions, processes, tasks, or
work which influence the achievement or verification of CRMM program quality
requirements or objectives. For the geologic repository this includes
activities affecting the quality of all systems, structures, and components
important to safety and the design and characterization of engineered or natural
barriers important to waste isolation. Examples of such activities include site
characterization, design, procurement, fabrication, construction, erection,
installation, irspecti , testing, auditing, surveillance assessment, handling,
packaging, transporl:atim storage, cleaning, operation, maintenance repairing,
mdlfynrgrg performance confirmation, permanent closure, decmtamination,
dismantl

Baseline: (noun) A set of criteria or critical cbservations or data that are
under change ard distribution control and are used for camparison or as a
control. (verb) The act of formally approving and accepting a set of criteria
or critical observations or data for use as a camparison or as a control.

\_/ Oonfirmatory Testing: AnevaluatimcorxiuctedmderalOCERGOSuﬁpartG
qualityassuramepmgramﬂ:athwstigatsﬂxepmpertisofhxterestofan
existing data base.

Desian: The specifications, drawings, criteria, performance requirements, or
similar documents that define the technical requirements and configuration of
the natural and enginecred structures, systems, coamponents, and barriers of the
geologic repository, MRS facility, transportation cask system, waste form, and
Federal interim storage facility.

‘meactofdefmmmeamvetedmicalquxmenrsateamdevelogmntalstage
of the final design (that is, from conceptual design through final design).
Design control measures are exercised at each stage of the design.

Design information and design activities include the data collection and
analysis activities that are used in supporting design development and
verification. This includes general plans and detailed procedures for the data
collection and analyses and related information such as tests results and
analyses. Data analysis includes the initial step of data reduction as well as
broad level system analysis, such as performance assessments, which integrate
many other data and analysis of individual parameters.

Design Activities: VActivitias related to the design process including data
collection and analyses activities that are used in supporting design
development and verification.
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m_ggg__ A formally documented evaluation conducted at various points
during the design process that compares design documentation against appliczble
codes, standards, and other specifications to determine its adequacy and the
extent to vhich the design conforms to stated requirements.

Engineered Ttem: Any structure, system, or oam‘nentida'ttified ‘in design
documents as being a functional part of the c;anpleted facility.

Graded Quality Assurance: A method used to identify QA program controls to be
applied to items and activities consistent with their importance to safety,
waste isolation, or achievement of quality cbjectives. The degree to which QA
program controls are applied is camensurate with function, camplexity,
consequence of failure, reliability, nepliczbility and ecormic considerations.

Mt_nm.mserﬁaltooraffectirgﬂxeabuitytopmvextor
mitigate an accident that could result in a radiation dose to the whole body, or

any organ, of 0.5 rem or greater at or beyond the nearest boundary of the
mtrictedareaatanytimemtﬂﬂxecmpletimrofpennanentclosure.

Important to Waste Isolation: Essential to or affecting the ability to inhibit
the transport of radiocactive material so that amounts and concentrations of this
material entering the accessible envirorment after permanent closure will be kept
within limits prescribed by 10 CFR 60 and 40 CFR 191.

v'm' Imtructionorreadingrequireme:mstofamiliarizepexsmlin
: ‘basicprimiplesorelementsoraﬁxﬂanenbalsldll

Jtem: An all-inclusive term cammonly used in place of any of the following:
- structure, system, component, mater:l.al, and equipment.

Items Fmportant to Safety: Those ineeredsystens stxuct:mes,ardcmnponents
essential to, or affecting, the ability to prevent or mitigate an accident that
could result in a radiation dose to the whole body, or any organ, of 0.5 rem or
greater at or beyond the nearest bourdary of the unrestricted area at any time
mtilthecanpletimofpemanerrtclosure(lomaoz) '

Items JTmportant to Waste Isolation: Those natural and engineered barriers
essential to, or affecting, the ability to prevent the release of radiomuclides

to the accessible enviromment and achieve the postclosure performance abjectives
prescm.bed in 10 CFR 60.

Model: A system of postulates, data, ardmferm,presentedasamthenatiml
description of an entity, state of affairs, process, or system.

Pmmre:m:tl)oam*lt: Purchase requisitions, purchase orders, drawings,
contracts, specifications, or instructions used to define regquirements for
purchase and broadly interpreted by OCR to include work orders, work
authorization letters, store orders, memoranda of understanding, field task

\__/ Proposals/agreements, and interagency agmts
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O-Iist (Quality Iist): Alistofstrucb.m,systeus and camponents that have
been determined to be important to safety and engineered barriers that have been

determined to be important to waste isolation (Quality Ievel 1 item).

- Quality Achievement: The act of attaining or exceeding a degree of excellence.

Quality Activities Iist: In the geologic repository program, a list of those
major activities comducted during site characterization, construction,
operation, or closure that relate to natural barriers that have been determined
to be important to waste isolation. These activities are covered under a 10 CFR
"~ 60 Subpart G QA program and include data gathering, performance assessments, and
those activities that could affect a natural barrier's ability to isolate waste

W&m Adocmnenteddscriptimofthecmtrolsusedfor
achieving and verifying quality

Readiness Review: An independent, systematic,doannentedmvimtodetemme
and inform management of, the readiness to advance from one phase, process, or
activity into another. Readiness reviews are used to coordinate many elements,
to provide attention to detail, and to assure that the project is ready to

proceed to the camprehensive review of a total project or a particular segment
- of the project.

\_/ Scientific Jnvestigation: Any research, experiment, test, study, or activity
that is performed for the purpose of investigating the natural barriers or man-
made aspects of the geologic repository including the overall design of the

- facilities and waste package. This includes the various studies of activities
that are performed for, or in support of, the investigation, exploration, site
characterization, design bases development, licensing, construction, operation,
monitoring, performance evaluation, or closure of the geologic repository. :

Scientific Notebook: A document which may be used to provide a written record of
the results of scientific investigations and experiments when the work involves a
high degree of professional judgment or trial and error methods or both. These

notebooks may be used in lieu of technical procedures.

Technical Review: Adoc:mented, traceable, in-depth, critical review, analysis
or evaluation of documents, materials, or data that falls within the state of
the art coniuctedtoverifyorvalidateorbcrm its applicability, correctness,
adequacy, and canmpleteness. Technical reviews are performed by qualified
persomnel with technical expertise at least equivalent to those who conducted
ﬂ:eorighalmrk,arﬂmamhﬂepe:ﬂmtofﬂmsemcaﬂuctedﬂ:ewoﬁcbem
reviewed.

Training: In-depthirstzuctimorpzacticeorbothtodevelcpormintain
proficiency in a subject or activity
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reference codes and standards (fbr exanple, ASME Boiler and
Pressure Vessel Code, ASTM standards, and CRC Handbooks). The
organization using the data shall define the data-qualification

"~ . process that describes how data will be assessed for quality

characteristics, such as accuracy, precision, completeness,

- representativeness, and camparability. Acceptable qualification

methods include any one or a canbination of peer review,
corroborating data, or confimatory testing. Consideration
ghall be given to the following factors vwhen available and
measurable:

(a) Q,\alificatims of perscmnel or organizatmrs generating the
data

(b) 'Dedmi&aladequacyofﬂxeequipnentandprocedurmusedin
the scientific investigation

(c) Envirormental conditions o ,
(d) Confidence level associated with the corroborating data
based upon the quality and reliability of the measurement
',ca'rt.mlpmgrammxierwhidxthedatawasgenerated

(é) - Amount of cormboratirg data or confirmatory tsting

(£) Extent to which data demonstrates properties of interest -

(for example; physical, chemical, geologic, mechanical)

(9) Extenttowhidiccrditionsgeneratingthedatamay
partiallyme_etrequirenerrl:softhisdoc&merrt’

(h) Prior uses of the data and associated verification process
(i) Prior professimal reviews of the data

() Extent and reliability of the documentation associated with
~ the data.

(k) .Degreetomidldata-generat:lmprooessswere
. :I.ndepenierttly audited

(1) Importance of the data to show that performance objectives

The results of data qualification activities shall be

documented. The information to be found in peer review reports
is addressed in-Section 3.5. Reports of data qualification by

- use of corrcborating data shall include the following elements:



QAR ‘

, Octcber 24, 1988 ' (22)

\_/ Revision1 '
(2) TIdentification of the corrcborating data source
(b) Tabulation of the corrcborating data

(c) Description of the corrcborating data relationship to the
data being qualified

(d) Technical justification for use of the corroborating data
(e) Identification of the corrcborating data reviewers
(e) Test results
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SECTION 4
4.0 GENERAL

The provisions of NQA-1 Basic Reqd.renerrt 4 and Supplement 4S-1 shall
apply with the following amplifications.

4.1 REVIEW

representatives to assure that appliwble quality assurance
arei.ncluded

4.2 APPIIG‘;BIIITYOF PURCHASER'S QAIRI{RAM

When deemed appropriate, thep.nd]asernaypemitscmeorall supplier
activities to be performed urnder the jurisdiction of the
qualityassummeprogmmpmudedthatﬂlesoopeoftheactivityis
adequately addressed therein. This situation may exist when the scope of
work or schedule requirements cannot justify the cost of development and
maintenance of a quality assurance program at the supplier facility. When

\_/ these ciramstances apply, the procurement documents shall specify which
~portions of the purchaser's quality assurance marmal and procedures are
applicable to the supplier's work efforts.
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5.0

5.1

5.2

'75
INSTRUCTIONS, PROCEDURES, AND DRAWINGS

GENERAL
The provisions of NQA-1 Basic mqui.rement 5 shall apply with the following
amplificatims
REVIEWS

hﬂepetﬂerrtmviewofimtructians,proce&m arﬂdramrgsshallbe
p@rfonnedbyﬂzeorigﬁatﬁgorganizaticntoassumtedmialadeqmcy
including the correct translation of design requirements and inclusion of
quality requirements. The review shall consider whether the activities
have the potential to impact the waste isolation capability of the site or
interfere with other site characterization tests
PROCHIIR‘BLIST o
PROGREM participants ehall maintain a list of detailed technical
pmcedxmthatazeappliwbletoﬂ;equalityassurancepmgram.
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6.0

6.1

" SECTION 6
DOCOMENT CONTROL
GENERAL

The provisicns of NQA-1 Basic Requirement 6 and Supplanerrt 6S-1 shall
apply with the follow:mg amplificatims

CONTROL | |
Each PROGRAM participant shall assure that correct and applicable

~ documents are available at the location where PROGRAM activities affecting

6.2

6.3

qualitywillbeperfomedpnortocanmencirgﬂxework
QINTROLSYS'IEMr o
In addition.to the elements identifiedinSuPplementGS-lSectimz, the

cmttmlsystemfordoamentpreparatim, renew,approval and issuance
shall include:

r(a) Accassbyreviewingorgaxﬁzationstopertinentbadcgmnﬂdataor

infonnation to assure a camplete review

(b) Resolution of review caments for which the resolutions are

'corsidemdmrﬂatorybythemviewirgorganizationpnortoappmval
ard issuance of the document -

(cj Doannematimamnaintermneofzeviwcamnentsardmolutiors

(d) Identification and control of documents released prior to campleting
the approval process

(e) Evaluation of changes for the potential impact on the waste isolation
, capabiility of the site or interfere with other site chaxactenzation
activities

CONTROLLED DOCIRMENTS

Certain documents within the quality assurance program shall be identified
as controlled documents. Control measures shall be established for
controlled documents that are in addition to the normal controls of
Section 6. These additional control measures include the development of a

- cantrolled doauments list, the establishment of a receipt acknowledgment

system, and the development of an cbsolete- or suspended-document control
system. ,
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' - SECTION 7
OONTROL, OF FURCHASED TTEMS AND SERVICES
7.0 GENERAL

The prbvisions of NQA-1 Basic Requirement 7 and Supplement 7S-1 shall
apply with the following amplification.
7.1 SUPPLIERS' QUALITY ASSURANCE PROGRAMS

¥hen required by procurement documents, suppliers' QA PROGRAMS shall be
reviewed and accepted prior to initiation of activities affected by the
quality assurance program.
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8.0

8.1

| SECTION 8
IDENTIFICATION AND CONTROL OF MATERIATS, PARTS, COMPONENTS, AND SAMPIES
GENERAL

The provisions of NQA-1 Basic Requirement 8 and Supplement 8S-1 shall
apply with the following amplifications.

SAMPIES

Samples shall be identified and controlled in a manner consistent with the
samples' intended uses. Such controls shall define the responsibilities
including interfaces between technical specialties and organizaticns for
collection, identification, and traceability of samples (incl

archival samples); for test allocation; for disposition of samples; and
for generation of associated records.

8.1.1  Sample Identification

Samples shall be identified by placing identification directly
on the samples when possible, on the samples' containers, or on
labels or tags attached to the samples or the sanples'
cantainers. Sample identification shall be verified and

- documented prior to release for testing or analysis.

8.1.2  Sample Traceability

Identification systems shall assure traceability of samples to
the appropriate source, requirement, or use document.
Traceability of samples fram initial acquisition through final
disposition is required. Measures shall be taken to preclude
ﬂ:euseofsanplesthatcamxotbeidentiﬁed

8.1.3 Archival Samples

Applicable technical specifications, procurement documents, test
procedures, or other similar documents shall specify

tive archival samples to be maintained as QA records
from difficult-to-repeat, geologic, sample collection activities
and from waste-form qualification activities.
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| SECTION 9
CONTROL OF PROCESSES
9.0 GENERAL |
. The provisions of NoA-1 Basic Requirement 9 and Supplenert: 95-1 ehall
apply with the following anplifications
9.1 APPLICABILITY

r'memquimmerrrsofthlsSectimamlytoengmeered iteznsarﬂdomt
apply to sclerrtific i.nvestigatim activities.

9.2 IISTOFSPEC[ALHDCE‘SSES

Eadlmmparticiparmmnprovidealistofspecialpmcessaﬁ)at
theywillpezfonnorbempm'xsible for.

- 9.3 mmvormmmmmmm .

The QA organization shall be involved in qualification activities to help

: - assure satisfactory performance. As a minimm, the QA organization shall
U/ : overview the development and implementation of special process

qualification activities through the conduct of audits and surveillances.

9.4 EVIDENCE OF ACCOMPLISHMENT
‘Each PROGRAM participant shall establish provisions for recording evidence

of acceptable accamplishment of -special processes using qualified
procedures, equipnent and persomnel.
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10
INSPECTTON
10.0 GENERAL . 7

The provisions of NOA-1 Basic Requirement 10 ard Sl.q:planerrt 10S-1 shall
apply with the following amplifications.

10.1 APPLICABILITY

of this Section apply to engineered items and do not
apply to scientific investigation activities.

10.2 RECORDS

In addition to the elements identified in Supplement 10S-1 Section 8,
inspection records shall include:

(2) Inspection procedure
(b) Characteristics inspected

(c) Inspectidﬁcriteriaorrefere:nedoamrtsusedtodetermme
acceptance '

(d) Ecquipment used during the inspection
(e) Special expertise used
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SECTION 11
TEST CONTROL
11.0 GENERAL ’

The provisions of NQA-1 Basic Requirement 11 ard Supplement 11S-1 shall
apply with the following amplifications.

111APPI.ICABIII’IY

ofthisSectimapplytoergineereditensarﬂdomt
apply to scientific h:vestigation activities.

11.2 UNCERTAINTY AND ERROR
Potential sources of uncertainty and error shall be identified in test
plans and procedures. In additien, parametersthatm:stbecorrtrolledarﬂ
measured shall be identified.

113PREGISIONANDA<IIIRACY

Precision and accuracy considerations ghall be identified in test
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' SECTION 12
OONTROL OF MEASURING AND TEST BQUIEMENT
12.0 GENERAL '

The provisions of mA-l Basic Requirenent 12 and Supplement 12S-1 ghall
apply with the following amplification.

12.1 ACCURACY OF CALIERATION STANDARDS

Calibxatimstandardsshallhavéequaltoorgmateracwmcythanthe
equipment being calibrated unless limited by the state of the art.
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. SECTION 13
HANDIING, STORAGE, AND SHIPPING

The provisions of NQA-1 Basic Requirement 13 and Supplement 13S-1 shall
apply with the following amplifications.

13.1 SAMPIES
Handling,

storage, and shipping requirements are also applicable to

samples collected for site characterization.

- 13.1.1

13.1.2

Sample Handling and Shipping

Samples shall be controlled during handling, storage, and
shipment to preclude damage or loss and minimize deterioration.
Controls shall be established for appropriate packaging,
handling, and modes of transportation, with consideration being
given to types of containers, time constraints on perishable
materials (that is, shelf life), and any other envirommental or
safety considerations applicable to the samples. Measures shall
be taken to avoid sample contamination during handling and
shipment. Where miltiple organizations are involved,
appropriate procedures shall describe interface and
respansibilities. Sample identification shall be verified and
maintained when samples are handled, transported, or transferred
fram one organization's responsibility to another.

Sample Storing

Provisions shall be made to maintain sample characteristics,
integrity, and identification while in storage. These
provisions shall be consistent with the planned duration and
conditions of storage and shall describe actions to be taken
where samples have a maximm life expectancy while in storage.
Storage methodology shall be developed and implemented to assure
that samples are maintained in enviromental
conditions commensurate with the samples' intended purposes.
Samples shall be controlled to preclude mixing of like samples
or contamination. Provisions shall be made for identification -
and storage of tested samples in areas physically separated from
untested sample materials.
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SECTION 14
INSPECTTON, TEST, AND OPERATING STATUS
14.0 GENERAL ' '

The provisions of NQA-1 Basic Requirement 14 shall apply with the
following amplification.

14.1 APPLICABILITY

The requirements of this Section apply to engineered items and do not
. apply to scientific investigation activities.
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| SECTION 15
QONTROL: OF NONOONFORMING ITTEMS
15.0 GENERAL

The provisions of NOA-1 Basic Requirement 15 and Supplement 156-1 shall
apply. L |
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SECTION 16

OORRECTIVE ACTION

"~ 16.0 GENERAL

The provisions of NQA-1 Basic Requirement 16 shall apply with the
following amplifications.

16.1 TREND ANALYSIS

16.2

Quality information, such as andit reports, surveillance reports,
nonconformance reports, corrective action reports, and related documents,
shall be analyzed to identify both favorable and adverse quality trends.
Trend analysis shall be performed in a mamnmer and at a fregquency that
shall provide for prampt identification of adverse quality trends.
Adverse quality trends shall be evaluated and reported to the organization
responsible for corrective action. '

SIGNIFICANT CONDITIONS ADVERSE TO QUALITY

Criteria for detemmining the existence of significant conditions adverse
to quality shall be developed at each PROGRAM-participant organizational
level. Significant conditions adverse to quality shall be identified,
doaumented, and corrected at each PROGRAM organizational level.

Corrective action shall include root cause identification and resolution
of the generic implications to the PROGRAM. Copies of corrective action
documentation shall be provided to appropriate management of the next
higher PROGRAM organizational level and the Director, OCRM Office of
Quality Assurance. QA organizational concurrence with proposed corrective
action and QA verification of corrective action implementation are
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| 17

QUALTTY ASSURANCE RECORDS
17.0 GENERAL |

The prcvisicms of NOA-1 Basic Requiremem: 17 and Supplement 17s-1 shall
apply with the following amplification.

171mmcammmm-mwmm

Eadlmparticipantsmlldevelopqmlityassmamerecozdsprogms

or procedures appropriate for their scope of work that are consistent ,
wiﬂ;iardneetﬁlerequimtsin mw—0194w
Folicies and Requirements
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SECTION 18

ADDITS

18.0 GENERAL

The provisions of NQA-1 Basic Requirement 18 Supplement 18S-1 shall apply
with the following amplifications.

18.1 TECHNICAL CONSIDERATIONS

18.2

18.3

18.4

The audit program shall address the quality of products and technical work
as well as programmatic campliance. Audit team members selected for
technical consideration purposes to participate in audits shall have
technical expertise or experience in the work being audited and shall be
indoctrinated in audit techniques as a minimm. Management at all levels

within each Program-participant organization shall be actively involved
with the audit process.

PROJECT OFFICE AUDITS

OCRM shall audit the Project Offices' quality assurance programs anmually
to assess implementation effectiveness.

ANALYSIS OF AUDIT DATA

Data fram the performance of an audit shall be analyzed by the quality
asszrra:beorganizatimardthemltsmportedtorespmsible management
for review, assessment, and appropriate action. A method for meeting this
requimnentistohcl\xieﬂxedatamalysismultsintheamtmport.

18.4.1 Intermal audits of the implementation effectiveness of the
quality assurance program shall be performed at least once each
year or at least ance during the life of the activity affecting
quality, whichever is shorter.

© 18.4.2 The scope of each audit shall be based on an evaluation of the

activities to be audited. The evaluation shall consider:
(a) Results of previcus internal audits
(b) Results of previous extrinsic audits

(c) Impact of significant changes in personnel, organization, -
or quality assurance program
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18.5 VECIERNAL AUDIT SCHEDULING

18.5.1

18.5.2

\_/ 18.5.3

18.5.4

‘After award of the contract and based on the determination of
the quality classification of each item or service to be
procured, the need for extermal audits shall be evaluated. A
determination may be made that external audits are not necessary
for procuring items that are (a) relatively simple and standard
in design, mamufacturing, and testing or (b) adaptable to :
standard or autamated inspections or tests of the end product to
verify quality characteristics after delivery. The rationale
for not performing an external audit shall be documented.

External audits of suppliers' quality assurance programs shall
be conducted on at least a triemnial basis. Extermal audits of
the suppliers' quality assurance programs may be performed by a
third party for PROGRAM participants. The triennial period

begins when an audit is performed. The need for more fregquent
external audits of a supplier shall be evaluated when major

changes to contract scope or work methodology occurs. Preaward
surveys may serve as the first triemnial audit if the scope of
:tmlfipreawamanveyissimilartotlnscopeofcthertnermial

w.

Andits conducted on a supplier by an external organization for
the PROGRAM participant or for a group of purchasers that
includes the PROGREM participant are an acceptable alternative
to a PROGRAM-participant conducted audit provided that the scope
of the audit meets the needs of the PROGRAM arnd the audit report
is provided to the PROGRAM participant. The PROGRAM participant
remains responsible for the adequacy of these audits.

Anmual evaluations of suppliers shall be performed or arranged
for. Evaluations shall be documented. These evaluations shall
assess: . 7

(a) Supplier-furnished documents and records

(b) Previous verification fesults

(c) ‘Supplier's experience with identiczl or similar products
provided to others

(d) Extrinsic verification results
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APPENDIX A
QUALITY ASSURANCE PROGRAM DOCUMENTS LISTING

1. DOE ORDER 5700. GB, Mig_&s_m_r_loe ‘September 23, 1986 - Provides policy,
sets forth principles and designates responsibility for the implementation of
DOE plans and actions to assure quality achievement and verification. DOE
Order 5700.6 erdorses NQA-1 as the preferred standard for DOE mnuclear programs.
'meOGWMqualityassurameprogmmiscm'sistentmthmEOxdersmoswim

‘specific variances as defined in the QXR.

2. mm47w1,mjmm_§g§@-rstablishsﬂleneparmentdf
Energy project management system and provides implementing instructiens,
formats, and procedures, ardsetsforthﬁ:epri:ciplesa:ﬂreqtﬁrementswhidm
govern the develomment, approval, and execution of DOE's outlay program

acquisitions. ,
3. ANSI/ASME NQA-1-1986b, Quality Assurance Program Recquirements For Nuclear

Facilities - Contains basic and supplementary requirements and non-mandatory

guidance for establishing QA programs for muclear facilities.

4. noE/m—ooos, Mission Plan for the Office of Civilian Radicactive Waste

Management Program, June 1985 = Respards to the requirements of the Nuclear
Waste Policy Act of 1982 by providing an overview of and correct plans for the

PROGRAM and presents the detailed information required by section 301 (a) of

“the Act. Quality assurance for the PROGRAM is covered in Part 1, Section 5.6

of the Mission Plan. In addition, the follcwj.rg amendments to the Mission Plan
applicable. 4

«  DOE/RW-0128, OCRMM Mission Plan Amendment, June 1987 - Amerds the

, Mission Plan to apprise the Congress of significant recent
achievements in the PROGRAM, the revised schedule for the first
repository, the intent to postpone site-specific work for the second
- repository and plans for contimring the technology-develcpment
program for the second repository, and the proposal for the
construction of a monitored retrievable storage (MRS) facility as an
integral part of the waste-management system.

. DOE/R-0187, Draft 1988 Mission Plan Amendment, June 1988 - Amends
the Mission Plan to inform the Congress of DOE's plans for
implementing the new focus for the PROGRAM provided by the Nuclear
Waste Policy Amerdments Act of 1987. .

5. DOE/RW-0043, Program Management System Manual (R4S), January 1986 -

‘Provides the Director, OCR®M, ard his staff with a set of policies and

procedures that are used in managing for quality and in integrating the various
MAMela:entsaIdpmjectsmtocdmiveardcosteffectivepmgram The

gement system that is described in the BMS Marmal, along with specific
inplane::timplarsorprocedxm definetheelenentsofﬂ\eom{appmachto
managing for quality.
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6. DOE/RW-0051, Systems Engineering Management Plan (SEMP), Octcber 1985 -
Prescribes the Systems Engineering Procedures to be implemented by the PROGRAM
and the minimm requirements for Systems Engineering at the Program Element
(Repository, Transportation, and Monitored Retrievable Storage) levels.

. DOE/RW-0068, Progrem Baseline Procedures Notebook (OGR/B-1), February 1988 -
Prcwidesadescriptimofﬁ:ebaselinemanagementcmnept establishes the

Repository Program Baseline itself, and pmvids procedures to be followed for
controlling changes to that baseline.

8. DOE/RW-0090, Generjc Requirements (GR) for a Mined Geologic Disposal System
(OGR/B-2), March 1987 - Establishes the technical baseline of generic

repository requirements that are controlled by OCRM using baseline procedures
and is based on statutory, regulatory, and other requirements.

9. DOE/RW-0101, Issues or Geologic Di 1
(OGR/B10) , August 1987 - Presents the issues DOE will use to guide development
of site characterization plans and conduct site characterization activities.

10. DOE/RW-0125, Waste Acceptance Preliminary Specifications for the West
Valley Demonstration Project High-Tevel Waste Form (OGR/B-8), December 1986 -
Specifiesﬂwpropertiesardxeqxixenertsforhigh-levdmstefomsatWest

| Valley, N.Y.
. DOE/RW-0136, Waste Acceptance Preliminary Specifications for the pefense
M.M@MM@M (OGR/B-9) , March 1987 -

" Specifies the properties and requirements for high-level waste forms to be
produced by the Defense Waste Processing Facility at the Savamnah River Plant,

South Carolina.

12. DOE/RW-0142, Annotated Outline for Site Characterjzation Plans (OGR/B~5),
August 1987 - Provides a standard format and gquidance for the preparation of

Site Characterization Plans (SCP).

13. DOE/RW-0147, ted ine for the
(OGR/B6) , J‘melQS?-Prcvidesastarﬂaxdfomatarﬂguidameforﬂme

preparatimoftheSCPcmwepmalDasignReport

14. DOE/RW-0194, Reconds Management FPolicies and Requirements, July 1988 -
Establishes policies and requirements and assigns responsibility for the
identification, collection, organization, processing, and storage of records of
thecivﬂianmdioactivewastemnagenentpmgraminordertodoamrtard
facilitate the review of program activities.

15. DOE/RW-0214, Qualijty Assurance Requirements for the Civilijan Radicactive
M_W-Defmmewityammqﬁmmfwme
PROGRAM and establishes a basis for development of consistent quality assurance
programs by OCR®M, the Project Office(s), and all other PROGRAM participants.
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16. DOE/RW-0215, i on for the Civilian
Radicactive Waste Management Program, - Defines responsibilities and describes

mearsofiuplenematimofﬂxequalityassnamereqﬂremntsforﬂzem

17. ce o tion i lan for

QM’EMW&M Revision 0 - Implements
DOE/RW-0032, Quality Assurance Management Policies and Requirements and
DOE/RW~0103; Quality Assurance Directive, promilgated requirements for the
casks systems development program element, arﬂpmvidessupplementanyA
~guidance to the DOE Idaho Operations 0ffice.

. OGR/B-7, Systems Engineering Management Plan for the Office of Geologic
M,Apﬁlﬂ%-'ﬁmpnposeofﬂesﬁw:sngneermmmgemnt
Plan is to prescribe how Repository Systems Engineering will be implemented at

Engineering at the Project Office level.

19. OGR/B-12, or da ear Waste Stora

ect, June 1987 - Delineates management responsibility,
authority, and acco‘mtability for the Nevada Nuclear Waste Storage
Investigations Project. The project charter establishes the operational
management relationships between Headquarters Office of Civilian Radioactive
Waste Management and the Nevada Operations Office.

/ 20. OGVB—M, Specification of QA Requivrements for Hich-Level Waste Form

, February 1988 -~ Identifies the basic and supplementary requirements

for quality assurance programs applied to the waste acceptance process
activities of high-level waste form production. -

21, Appendix B, 10 CFR 50, Quality Assurance Criteria for Nuclear Fower
Plants = Establishes general QA criteria for safety-related structures,
systens, ardcmpanentsofmlclearpowerplantsaniﬁxelrepmcassingplants.

22. 10 CFR 60, dicactive Wastes in Geologic '
Repositories ~ Fstablishs requirements for siting, designing, licensing,
constructing, operating ard closing geologic repositories for high-level waste.
Subpa.rthpecifiesthegenexalQAcriteﬁ.aoprpeniixB, 10 CFR 50.

23. 10 CFR 71, Packaging and Transportation of @dioactive Material - Subpart H
establishes quality assurance requirements for packaging and transportation of
mdioactivemterialswhidlamsimilartothegenemlmcnteriaoprpaﬂix
B, 10 CFR 50.

- 24. 10 CFR 72, Licens or the Stora of Fuel an

- Independent Spent Fuel Storage Installation (JSFST) - Subpart G establishes QA
requirements for siting, designing, licensing, constructing, operating, and
decomissioning a fuel-storage fac:.liqr and specifias the general QA criteria
oprpemeB, IOCERSO.
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25. NRC REVIEW PI2N, ity ' or Site Chara tion of

High Ievel Nuclear Waste Repositories, June 1984 -~ Defines the criteria and
methods by which the DOE Quality Assurance Program for Site Characterization

activities will be reviewed by the NRC staff during the prelicensing phase.

26. NUREE-OBSG, wiaﬂ Position on Documentation of Computer Codes for
High-]evel Waste Management, June 1983 = Describes the gquidelines (iderrtified
by OCRM as requirements for the PROGRAM) for documentation of the codes used
byﬂeappliwntmperfomjmﬂmeamlysssuhnittedinsupportofalicase
application under 10 CFR 60.

| 27. NUREG-1318, cal Position en Ttems and ties Hi
Waste Geologic Repository Program Subject to Quality Assurance Requirements,

April 1988 - Provides quidance (identified by OCR! as reguirements for the

PROGRAM) on how to identify items and activities subject to quality assurance
in the High-Level Nuclear Waste Repository Program for pre—closureandpost-
closure phases of the repository.

28. NUREG-1297, Peer Review for High-Ievel Waste Repositories Generic Technical
Position, February 29, 1988 - Provides guidance (identified by OCRM as
requirements for the PROGRAM) on the definition of peer reviews, the areas
where peer reviews are appropriate, theaccepl:abilityofpeezs,arﬁthecaﬁuct
arddocxmentatimofapeerreview.

29. NUREG-1298, Qualification of Fxisting Data for High-Ievel Nuclear Waste
Repositories Generic Technical Position, February 27, 1988 - Provides guidance
(identified by OCRMM as requirements for the PROGRAM) on the use and
qualification of data that has not be initially collected under a 10 CFR 60,

Subpart G, QA Program.

30. MGJIIIE‘?lO, E;gblimwigmm_m_\sfor
dicactive Material, Jamuary 1983 -
mmm(ﬁaﬁfiedwmasmlirmmsforﬂwmm
_ﬂ:edevequnentofqualityassmarneprogmnsforﬂlepadcaglrgusedto
. transport radicactive material.
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APPENDIX B
RATIONAIE ON THE APPLYCABITITY OF NRC RBEQUIREMENTS TO SCIENTIFIC INVESTIGATIONS

I. APPLICABILITY OF THE REQUIREMENTS OF NRC CRITERION IX, "SPECIAL PROCESSES" TO
SCIENTIFIC INVESTIGATTIONS

FORPOSE

The term "special" processes historically has been applied to processes used to
produce items that are physical structures. The quality of the results of such
processes (for example, welding) may be uncertain and highly dependent on the
mechanical or interpretive skills of the individual performing the work. For -
these reasons, additional controls were placed on the conduct of such work (for
exanmple, the requirements for the procedure to be used being subjected to added
tests amd the individual being tested to provide additional confidence in the
skills of the worker). The predictable results of such "special® process .
controls provides adequate confidence and reascnable assurance that the process,
vhena;plied,wﬂlpmvideanaﬁpmdxmtmeetﬁgﬂxeorigmaldesignmtmt.

In contrast, processes used in scientific investigations focus on the controlled
collection, preparation, and analysis of data; the results of which are intended
to meet the licensing requirements for a geologic repository as specified in 10

\_/ CFR 60. This paper discusses the nmature of processes in scientific
investigations and the distinction between traditional special processes. The
controls used to assure the quality of the data gathered through the use of such
processes are also described.

DS 10

Scientific investigations involve a large mmber of different processes, both
laboratory and field, directed to the collection armd analysis of data. For the
geologic repository, this data is derived principally from the natural
enwviroment in ard around Yucca Mountain. This includes studies of the waste
package enviromment. There are at least four parts to any scientific
investigation; the collection of data, the preparation of data, its analysis, and
its interpretation. All of these activities are comtrolled processes which
receive appropriate reviews and approvals as regquired by the quality program. We
focus in this report on the first three activities since these are the anes most
likely to be interpreted as involving special processes.

The scientific studies for the geologic repository include a wide range of
activities same of which are:

1. cCutting amd retrieving core specimens from boreholes
2. Waxing core specimens v

AL 3. Identifying the minerals in a sample of tuff through x-ray diffraction
analysis of a powdered specimen



QAR
October 24, 1988 ' (2)
T\ Revision 1 : ‘

4. = Identifying minerals in a sample of tuff using thin section analysis
" 5. Preparing and analyzing ged;iwsi&al logs fram a borehole
6. Determining ground water level through monitored boreholes
7. Determining the chemistry of pore waters extracted from a core
8. The shaping of a piece of core for resistivity or induced polarization

This is a typical list and is not all inclusive, however, these scientific
investigations use various analytical instruments which measure some parameters.
The main variable is the material. It is the variability in some parameter or
subset of parameters that is the object of the analysis. Note that in the case
of the geologic repository since most of this material is natural, we do not know
in advance the parameters and their variability. The instruments used in
analyses provide information (output) due to a specific response between some
input of energy and the material being examined. The cutput is the results of a
set of physical and chemical laws that govern the interaction between the input
energy (for example, x-ray beam of same intensity) and the material (for exanple,
a mineral).

\/ meozetlmlardenpiri@levidemeoftheadequacyofﬂmemlytlml
hs&mems(withﬂleirassmiatedpmcedm)mpm&meﬂled%iredmultsam
established in a mmber of ways, principally through appropriate calibration of
the instrument and through correlation with existing scientific literature.
Given that the analysis is performed correctly, we are confident that the results
reflect the parameter we want to measure because there is a large body of
literature which supports our reading of the ocutput. Further, this body of
published support was obtained through controlled laboratory processes using
calibrated equipment amd has broad acceptance throughout the scientific
camunity. Fundamentally, it is the mass of technical literature describing
}mmmmspasasofmterialtohum;hysicalarddmemi@llawsﬂntglvesus
canfidence in our results.

'mecriteriain.‘l.OCERSO,AmerﬂixBrepmentsanadequatesetofcorrtrolsfor
the instrumental analysis used in scientific investigations without the need to
categorize such processes as special. Sections of the DOE/RW-0214, Qualjty
assurance Requirements (QAR) which are applicable to the topic of this report
are:

Section 2: QAPrograméPex.sormlselectedshallhaveeducatimardecperience
- commensurate with the minimm requirements specified in the position description.
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Section 3: Scientific Investigations and Design Control - Criteria for the
plamning, review/approval, and performance of scientific investigations are
prescribed. Scientific notebooks or technical implementing procedures can be
used for describing how the work is to be done and for documenting the activity.
Surveillances of scientific investigations are conducted to ensure that
procedures are followed and documented.

. Section 4: Procurement Document Control - Technical requirements for equipment
and services used in data collection, preparation and analysis are adequately
documented. '

Section 5: Instructions, Procedure, Plans and Drawings - Activities affecting
quality shall be prescribed and performed in accordance with documented
instructions, procedures, plans or drawings. A technical review of the documents
used to implement the activities is required.

Section 6: Document Control - applicable current documents are available at the
location where they are to be used.

Section 7: Control of Purchased Items and Services = Measures are established
to ensure that purchased material, equipment, and services conform to the

procurement documents.

\_/ Section 8: Identification, Control c-,f Items, Samples, and Documents -
Procedures shall be developed and implemented to ensure that samples are
identified and controlled in a manner consistent with their intended use.

Section 12: Control of Measuring and Test Equipment - Measures shall be
established to ensure that tools, gages, instruments, and other measuring and
test equipment used in activities that affect quality are properly controlled,
calibrated, and adjusted at specific periods to maintain accuracy within
necessary limits. :

Section 13: Handling, Shipping and Storage = Measures shall be established to

cantrol packaging, handling, storage, shipping, cleaning, and preservation of
material amd equipment to prevent damage, loss, or deterioration.

Section 15: Control of Nonconforming Items = Measures shall be established to
cantrol items that do not conform to requirements to prevent their inadvertent
installation or use. :

Section 16: Corrective Action = A corrective action system is defined to ensure
that significant conditions adverse or potentially adverse to quality are
identified promptly and corrected as soon as possible.

Section 17: QA Records - Records that furnish documenting evidence of quality
shall be specified, prepared, and maintained in accordance with Administrative
Procedures.
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Section 18: Audits - All activities affecting quality will be subject to planned
and scheduled internal and external audits to assure that procedures and
activities camply with the overall QA Program and to determine their
effectiveness. 'Iheatxlitprogmmwillbesupplenentedbyinieperdent
surveillance activities.

" It is important to recognize then that there are controlled processes governing
the collection, preparation, and analysis of data in scientific investigations.
'meinterestismtmﬁmsanpleperse,hmm;hysi&alormemi@lpametem
obtained from the sample. Dataisgatheredfrunasanplethe parameters
of which are not known in advance. - If the processes controlling the collection,
preparation and analysis of the material are adeguate and documented as having
been followed during the activity by qualified scientists or technicians
(Sections 2, 3, and 5), reasonable assurance that the data accurately represents
the correct values is obtained. To further ensure the quality of the work,
ﬁsm&cti usedinthedatacollectimardanalysisprocessasaremlibrated
( on 12).

While it is true that standards are included in the analysis of materials (for
example, standard tables for the identification of minerals fram x-ray
 diffraction data), there are not standards for the sample itself. That is to say
there may or may not be clay in the sample and one or more clay mineral species
may be present. Similarly a technician may use standard solutions (National

v Bureau of Standards (NBS) Standards) to calibrate the recording instrument prior
to a chemical analysis. This calibration indicates that the instrument is
reading values within an acceptable range and sensitivity.

The preparation of many samples must meet certain standards, but these can be
evaluated with cbjective tests the results of which are not solely dependent on
the certification or qualification of the operator and the procedures. For
exanmple: thin sections must be cut to a thickness of 30 microns (evaluated by
recognizing the appropriate birefringence "color" of the contained minerals in
polarized light); core specimens in resistivity and induced polarization
measurements must be shaped on a saw (shape is measurable); and waxed core
wramedatthednllsitetopmservethecmtainedvoltmofﬂuids
(preservation determined by weigh:l:qthesampleatﬁ:ednllsitea:ﬂweighjngit
'atthelaboratozy)illustratemis In all of these examples the uncertainty -
about the quality of the data (t'hatis doesﬂ:esanpleneasm:euptostardards)
is very low. .

Alﬂn;ghthereamscnepamllelsbetweencmtxblofpmcessesarﬂspecial
processes, there are significant differences.

1. The examples cited in 10 CFR 50, Appendix B, and in NQA~1 of the application
of special processes are focused on items that are to be a permanent part of a
facility rather than the collection of data. Special processes as defined in
Basic Requirement #9 are as follows: "Special processes that control or verify
quality, such as those used in welding, heat treating, and nondestructive

\ / examination, shall be performed by qualified persomnel using qualified
pmcednresinaccordarnemthspeciﬁedreqtﬂmments
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‘2, The quality of the resulting items is solely a function of the processes

having been performed and tested by cqualified persomnel using qualified

-procedures. Since one camnot directly test for the quality of the item (for

example, an item undergoing welding), its quality can only be assumed predicated
on the confidence that the material will, when subjected to the same process
variablesastmseusedduringprocssqualifimtim yield the same material or
chemical properties. It is necessary to establish the qualificatims of the

operator through same established requirements (for example, a written

- certification test or a performance test).

The scientists and technicians performing scientific investigation are qualified
on the basis of their academic record or work experience or both (Section 2)
prior to their appointment. Procedures in scientific investigations receive a
technical review for adequacy and campleteness (Sections 2, 3, and 5). Quality
is further ensured through calibration of the instruments used in data
collection, preparation, and analysis (Section 12). Audits and surveillances
arecaxmctedtobesmeﬂntpmcedumsambehgfonowedarﬁﬂ:eworkproperly
documented (Section 18).

3. The item to be incorporated as a permanent part of a facility must meet
certain pre-established criteria, codes, or standards. In special processes both
the materials being used and the controlling variables on the process being
applied to the materials are known quantities and are included in the industry-
wldesta:ﬁaxdsorcodeﬁmquimdforsx.hactivities.

'Ihepararteters formtem.alsbeirgsttﬁiedinscientific investigations are not
known in advance. 'n)egnposeofﬂleinvestigatimistodetemineﬂie
characteristics of the material. Except for situations where the size, amount or
shape (for example, a 4-inch piece of whole core) of a sanmple is specified (and

' ﬂmeareallneasnablefeaum)thesampleitselfmmntmeetsane :

predetermined acceptance criteria.

- The evaluation of processes in scientific investigations involves several steps.

Initially the purpose of the process (which may consist of one or more technical
procedures) must be detailed in the scientific investigation plamning document
(SIFD) and the adequacy of the process determined throuch technical review.
Individual technical procedures also receive a technical review. If a proposed
process is beyond the state of the art, a peer review is used. These review
processes are mechanisms for qualifying processes. A review of a process must
determine whether the process is adequate for the purpose of the SIPD. Adeguate
as used in scientific investigations means that the process addresses the issues
detailed in the SIPD and that there is sufficient confidence that the results
generated by the process can be used in licensing. As part of the review
process, the reviewers must determine if the controls specified in the 18
criteria of 10 CFR 50, Appendix B are adequately built into the technical
procedures to produce quality results (that is, results in which there is a high
degree of confidence that they are acceptable for use in licensing). Calibration
of measuring equipment, confirmatory or corrcborative measurements by independent
processes, and use of the 18 criteria exclusive of special processes appear to be
sufficient to ensure quality results in scientific investigations.
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SIMMARY

‘Processes in scientific investigations are ariented toward the collection and the
analysis of data, not toward preparing an item for use as part of a permanent
structure. Pre-established acceptance criteria for samples or for the results of
data collection and analysis does not normally exist in scientific
investigations. ‘The main variable is the sample or material. It is the
variability in some parameter or subset of parameters that is the dbject of an
instrumental or chemical analysis or both.

Processcmtmlsmﬂdmhavetraditimnllybemusedmaeﬁepmdxmofan
activity could be sensitive to the mechanical abilities of the worker (as in
welding) or to the interpretative abilities (as in nondestructive examination)
will not provide added assurance that the results of a scientific investigation
will be substantially more accurate. There are many scientific processes used
where the results do not depend on the ability or understanding of the process by
the technician or scientist at all (for example, automated ultzaviolet

spectroscopy) .

The results of all scientific investigation processes including those used in the
High-levelWasteReposito:ypmgramdeperﬂmﬂaeMcalabﬂiuesofﬂxe
scientists amd technicians to apply the laws of physics, chemistry, engineering,
and other sciences. This is supported by a very large volume of scientific data
\J alreadyine:dstenceardacceptedbythescientificmmmity and regulatory
bodies. The imposition of special process controls will not provide increased
‘assurance that the results of a scientific investigation is more correct or
accurate than the results obtained through the use of current controls.

. II. APPLYICABIIITY OF THE REQUIREMENTS OF NRC CRITERION X, ®INSPECTION" TO
SCIENTIFIC INVESTIGATIONS

Scientific investigations are conducted to discover and interpret the nature and
extent of natural phencmena. It is important to emphasize the words "discover"
and "interpret" when describing the goals of scientific investigations.
Disocveryisthepzmsofacquirirghnwledgetmtwasprevimslymﬂcmm.
tation, of course, is the "...act of explaining the meaning of".
Scientific investigations are unique in the sense that such activities do not
have established acceptance criteria which may be used to verify conformance.

Predetermined acceptance criteria is an essential element in the conduct of
inspections. Traditionally, inspections are perfoarmed to verify conformance of
anen;ineereditemtopzedeteminedacceptarwecriteria This same approach is
inappropriate for verification of scientific investigations because such
activities rely on discovery and the interpretation of those natural and physical
lawsofsciexnethataidinthee:plamtim of the phenarena. It follows that
the requirements of Criterion 10, "Inspection®™ are not appropriate for use where
- scientific investigations must be controlled. However, controls are necessary.
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The QAR describes a set of quality assurance requirements for scientific
investigations that when properly implemented provide a high degree of confidence
that the results of such activities are accurate and camplete. The approach
glvenbytbeQARassmthefollowirg :

. 'Aﬂzmmmanofﬂxeinvestigatimispreparedarﬁappmved
. Atedmicalmviewoftheplaniscaupletedbytheparticipant.

. Activitiesarecmtzolledbysudlmeasmastedmitnlpmcedumsor
- scientific notebooks.

. Cmp.tterprog:r:ansareverifiedanivalidated

. Interfaces,bothjntexnalandextemaltotheimmtigaticns,are
identified and controlled.

. vaeillarmvmidlixnludetedmicalteammembe:s,areperfomedto
verify campliance.

. Aclosemtverifimtimisperfomedbytheparticipanttoassm'e
adequacy and campleteness.,

\_/ Frmnthedmiptimoftbe_conuolsgivenbyﬂxeqmitisclearthat
scientific investigations are activities, not items. It is also clear that such
controls are intended to capture the essence of an activity whose purpose is to

dlscoverarﬂjntexpret

III. mmmwmmmmornmmxx,"mwmm"
TO SCIENTIFIC INVESTIGATTIONS

The QAR indicates that test control (Criterion XI) oflOCERSO,Appe:ﬂixB,
applies to engineered items but does not apply to scientific investigations.
'Bﬂspaperishrtaﬂedtodoamertthemtimlearﬁammadltosatisfyﬂ:e
intent of Criteria XI.

Forengimereditems, the requirements of 10 CFR 50, Appendix B, will be met by
implementation of ANSI/ASME NQA-1-1986b. These requirements are supplemented in
the QAR, Section 11, "Test Control," by the incorporation of guidance provided
in the NRC Review Plan for QA Programs forsited'zaractenzatimofmghlevel
Nuclear Waste Repositoris

The controls applied to scientific investigations are identified in Section 3 of
the QAR. The following camparison with the NRC Review Plan, Chapter 11.0,
depicts how the requirements for the controls that are applicable to scientific
investigations have been incorporated. Where appropriate, the requirements of
 ANSI/ASME NQA-1-1986b for control of tests have also been incorporated.
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It is important to note that the QAR allows at least two basic kinds of
documentation which can be used for quality assurance, documentation, and control
of scientific work. These are the scientific notebook system and the technical
implementing procedure system. The scientific notebook system will generally be
used by qualified individuals who are using a high degree of professional
judgement or trial and error methods or who are developing the methodology by
vhich an activity will be accamplished. The technical ilrplementingprocedure
system will generally be used when qualified technicians are performing
repetitive work which does not include the use of a high degree of professional
j or trial and error methods in the performance of the work. Detailed
tednﬂmlinplenmﬂmprocedtmesammqﬁmdsmenitismtpossibletodevmte
a prescribed sequence of actions, without endangering the validity of the
resultsthatwillbeobtainedfxmthework Iogbooks or appropriate forms or
both are used, particularly in repetitive work, to document the performance of
" the work according to the technical implementing procedure, and to maintain
absolute control over all other aspects of the work. The following indicates
where the NRC Review Plan requirements are implemented for procedures and
scientific notebooks.

NRC Review Plan Requirement 11.1

The description of the soope of the test control program indicates an effective
. test program has been established. Program procedures provide criteria for (a)
U determining when a test is required or how and when testing activities are
performed, and (b) the test program is conducted by trained or appropriately
qualified personnel. The QA organization, as a minimm, audits these functions.

m

The work is cantrolled in Section 3 of the QAR by requiring the preparation of -
scientific investigation plamning documents for individual activities.

It is not appropriate in most cases for individual procedures to address when a
test or testing activities are performed. Scientific investigation activities
cammot necessarily be scheduled as construction activities (for example, take one
set of concrete cylinders for every 50 C.Y. concrete poured). Procedures do,
however, clearly define the sequence of steps to be performed for proper
implementation.

Training requirements are covered in Section 2 of the QAR. For both scientific

notebooks and technical implementing procedures it is required that any special

training or qualification requirements be clearly defined.

The QAR req,lireﬁ QA organization avetview of activities affecting quality.
Nmmmmmqnmn:n.z :

"Test plans and pmcedm:vas are reviewed in accozdance with the verification
\J requirements in Section 3."
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. Respanse
'Ms:equnanentisstatedmséé:tims.s.rofthegm.
| NRC Review Plan Requirement 11.3 |
"the potential sources of uncertainty and error in test plans and procedures, and

parameters which must be controlled ard measured to assure that tests are well-
cantrolled, are identified.®

ha
Respanse
This requirement is stated in Section 3.6.2 of the QAR.
| NRC Review Plan Requirement 11.4
"Test procedures or instructions provide the following:

a. 'mereqairanentmﬂaooeptamelimitsommamedinapplimbledoamems,
including precision ard accuracy."

m

— This requirement is stated in Section 3.6.2 of the QAR. These requirements are
not applicable to scientific notebooks since the end product of research or
experiment is data which is used to establish acceptance limits.

b. "Instruction for performing the test."
‘Response

This requirement is stated in Sections 3.6.2 and 3.6.3 Of the QAR. This
requirement is not applicable to scientific notebooks since the purpose of
experiment or research- is to establish methodology

‘C. "Test prerequisites such as calibrated :I.rstnmentatim, adequate test
and instrumentation, campleteness of item to be tested, suitable
and controlled emimrmental conditions, and provisions for data collection
ard storage."

Respanse

This requirement is stated in Sections 3.6.2 and 3.6.3 of the QAR. Inspections
- are not applicable to scientific investigation. = This requirement is not
applicable to scientific notebooks since at that phase of research, the
nethodology of ptnooess is not established ,

) U e. W and rejection criteria, i.ncludi.n; required levels of pxeclsim
‘ aomracy.
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his requirement is stated in Section 3.6.4 of the QAR.
£. TWifethods of data amalysis."

For technical implementing procedure this requivement is stated in Section 3.6.3
of the QAR. 'misrequirementismtappli@bletoscientificmteboo]sasdata

is the en product.
g. "Methodsofdocmenﬁirgormcozdi:gtstdataanimﬂts.
This requirement is stated in Section 3.6.5 of the QAR. It is not applicable to

scientific notebooks as the activity methodology has not been established at this
point. Therefore, the data or its format cannot be readily determined.

h. "Provisions for assuring test prerequisites have been met."
Response
This requirement is stated in Section 3.6.2 of the QAR.’
— - NRC Review Plan Requirement 11.5

"'I’estmultsaredoamented, evaluated, ardtheiracceptabilitydetemmedbya
respansible individual orgmmasdescribedjnSectimL“

This requirement is stated in Sections 3.6.1, 3.6.4, and 3.6.5 of the QOAR.

IV. APPLICARTLITY OF NRC CRITERION XIV, “INSPECTION, TEST, AND OPERATING STATUS®
TO SCIENTIFIC INVESTIGATIONS

'meQARﬁﬂimtesthath'spection test, and operating status (Criterion XIV) of
10 CFR 50, Appendix B applies to engineered items ard does not apply to
scientific investigations. 'meratimale forthise:weptimispzwidedas
follows.

'me'mtimalefortheébeptimstaka)inﬂlequorﬂxehspectimmﬁtest
aspects of Criterion 14 (Criteria X and XI) are described in Sections IT and III.

The operating status aspect of this criterion is not applicable to scientific
investigations because the scientific investigations are not performed on
operatimequimrtorsystersﬂntwﬂlaffectﬂmeirsafeopemtion. This is
the intent of Criterion Xav.
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'Ihecontrolsplacedmscientifici:mtigationsbySectim3 6 of the QAR
require scientific investigations to be plamned. The plamning requirements of
Section 2.3 of the QAR provide for sufficient controls to preclude inadvertent
interruption of the investigations and to ensure operational canpatlbllity mth
other site characterization activities.

In sumary, since Criteria 14 focussmthesafeopexatimofequipnentam
-systems (engineered items) being tested ard inspected and scientific
investigations are prior to repository construction and operation, an exception
has been taken in the QAR such that Criterion 14 applies only to engineered
items and not to scientific investigations. The controls established in the QAR
for scientific investigations are sufficient to assure the proper conduct of
scientific investigations and their impact on site characterization activities.
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FOLICY

The U.S. Department of Energy is authorized by the Nuclear Waste Policy Act
(NWPA) as amerded in 1987 to site, cbtain a license for, construct, and
‘cperate a geologic repository and a monitored retrievable storage facility:
to provide Federal interim storage, if required; and to provide for the safe
: tion of radicactive waste to those locations. It is the policy of
the Office of Civilian Radicactive Waste Management (OCR{) that these
cbligations will be met through the implementation of quality assurance
controls that camplement management actions to achieve the level of quality
needed for the safe t:.arsportation, storage, and disposal of high-level
radicactive waste,

mﬂlldevelopardinplemntaqxalityassmmemmetkgﬂxe

of Title 10 of the Code of Federal Regulations (CFR) Parts 50,
60, 71, ard 72. The quality assurance controls necessary to achieve the high
level of quality demanded by the transportation and storage of radicactive
 waste are imposed on, ard implemented by, each arganization participating in
mlmmmmm,ww
Civilian Radicactive Waste (QAR). The QAR provides the
requirements for the develcpment of a consistent framework for implementing
quality assurance programs at every level within the Civilian Radicactive
Waste Management program. The OCR¥M quality assurance program is applied to
itensandactivitisinagradednamercame:suratewith to
safety, waste isolation, a:ﬂcﬁxerOd%Mprcgramobjectivs OCRM's quality
assuzamepmgramisdescribedinﬁﬁsdoamm

Date

Office of Civilian Radicactive
Waste Managemernt

(ix)
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- INTRODUCTTON

The purpose of this document is to describe the quality assurance (QA)
program of the U.S. Department of Energy (DOE), Office of Civilian
Radicactive Waste Management (OCR®), describe responsibilities for
ad:ievimmdasszmﬁgqualityatm,daﬁcribethemterfwbemm

' ocRWM and the Project Offices participating in the Civilian Radicactive

Waste Management Program (PROGRAM) foraddev:l:gardassmﬁngquality,

. reflect Congressional redirection of the PROGRAM, ard serve as the quality
»assm'amepmgramdscriptimdoamentform‘a This document and DOE/Ri-
- 0214, i the Civilian Radioactive Waste
Management Program (QAR) reflect OCRRM policies ard serve as the principal
doamentsoftheHMMqualityassxmarnepmgram

The PROGRAM quality assurance program covers activities affecting quality
that are performed at each PROGRAM-participant organizational level.

- PROGRAM participants include OCR®, OCRWM-managed contractors, Project
Offices, Project Office~managed contractors, consultants, national
laboratories, waste form producers, and other goverrment agencies performing
activities affecting quality for the PROGRAM. The OCRWM quality assurance
~ program is applied to items and activities in a graded mamner commensurate
- with importance to safety, waste isolation, or ‘other PROGRAM cbjectives.

Each Section of this document describes the provisions established by OCR
to meet the requirements of the QAR and addresses how other PROGRAM
participants implement the requirements of the QAR.

The definitions given in ANSI/ASME MQA-1-1986b and supplemented by the
definiticm intheQARa:ea;plicabletottﬁsdoament

®
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1.0

1.1

SECTION 1
CORGANIZATTON
-

This section describes the organizational respansibilities for OCRM and
identifies organizational interfaces with OCRM-managed PROGRAM
participants, Project Offices, and Project Office~managed PROGRAM
participants. The assigrment of respansibilities reflects the

philosophy that the line organization achieves quality amd the quality
organization overviews to assess the achievement of quality.

The Nuclear Waste Policy Act (NWPA), as amended by the Nuclear Waste
Policy Amendments Acts of 1987, authorizes the Department of Energy
(DOE) /OCR® to site, construct, and operate a geologic repository; to
site, construct, and operate one monitored retrievable storage (MRS)
facility; to provide for Federal interim storage; and to provide for the
transpartation of the waste in casks certified by the Nuclear Requlatory
Camiission (NRC). The NWPA as amended directs DOE/OCRRM to characterize
only one site for the geologic repository.

It is the responsibility of OCRM to ensure that appropriate quality
assurance requirements and procedural controls are in place to provide
canfidence that structures, systems, and components will not cause undue
risk to either the health or safety of the public or of the workers
associated with high-level radicactive waste transportation, Federal
interim storage, and monitored retrievable storage or geologic
repository facilities. Quality assurance controls for the PROGRAM are
instituted in a flow-down management approach from the Director, OCRM
through the Associate Directors; Director,- Office of Quality Assurance
(0Qa) ; and the Project Office managers to each PROGRAM participant.

OCRM QRGANIZATTON |
OCRY is the headquarters for the Civilian Radicactive Waste Management

Program. OCRM includes the Office of the Director and the Offices of
Quality Assurance (OQA), Program Administration and Resources Management

- (OPARM) , Facilities Siting and Development (OFSD), Systems Integration

and Regulations (OSIR), and External Relations and Policy (OERAP).

OQA, OPARM, OFSD, OSIR, and OERAP report to the Director, OCRM. The
arganizational relationship of each office is illustrated in Figures 1-
1A through 1-1F. The functional and quality assurance program _
responsibilities for each OCRM position are described in the following .

@
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1.1.1 Director, Office of Civilian Radicactive Waste Management (OCRM)

The Director, OCRRM reparts directly to the Office of the

~ Secretary, U.S. Department of Energy and has overall
- respansibility for the PROGRAM.

"mequalityassuameresporsibilitisofthenirector OCRIY

(2)
(b)

A

- (d)

(e)

(£)

(9)

(h)

@)

Establish ard execute a quality assurance program which
ensures campliance with applicable regulatory
requirements, satisfies the performance abjectives of
the PROGRAM, ard meets licensing requirements

Establish quality assurance policy direction and
controls that are commensurate with DOE management and

_qualit;yasuramepolici&s ,

14, Quality Assurance Requirements for

 Approve DOE/RW~02
the civilian Radicactive Waste Management Program (QAR)
Approve DOE/RW-0215, Quali:

Quality Assurance Program '
PDescription for the ciggian Radicactive Waste Management

Program (QAFD)

A;ptoveWplérsesseﬁtialtotheO&Mofﬁcsfor
achievement of technical and quality assurance program
objectives

_ Provide for adequate funding and resources to'effectively

st:pporl;thequalityassxnameobjectivesofthem

States, loalgcvenmnts,mﬂnﬂhnmmquality

assxnamemttexsspeciﬁcallyrelatedtomeirareasof
- interest

Maim:ajncognizameofqualityassmameissu&sarﬂ

problems and effect resolution

P:mridefortheaxm:alassssmentofﬂ)escopeof, status
of, adequacy of, and campliance to the quality assurance
pmgzambym{mnaganentmoamaboveorirdeperﬁent
oftheOfficeonualit.yAssmwe

(2
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1.1.2

()  Retain responsibility for the quality of work delegated

to other PROGRAM participants, such as contractors,
agents, and consultants '

Divector, Office of Quality Assurance (OQR) |
The Director, OQA reports directly to the Director, OCR and has

been delegated the management responsibility and authority to

direct and control the quality assurance functions to ensure that
PROGRAM quality assurance objectives are consistently met. The

theDirector m.theAssociateDirectoxsofctherm

offices; ardmanagementofatherm;:articipants This

reporting relationship provides the organizational freedom and
authority to iderrtify quality problems; initiate, recamend, or
provide solutions; and prevent or control further processing,
delivery, or use of nonconforming items or activities until
disposition is obtained

: ‘menimctor mAismsporsibleforfhe, coordjmtim,

integration, and overview of PROGRAM quality assurance activities
and for ensuring that appropriate quality management, policy,
training, and verification controls are in place. The Director,
omhasappmpriatemanagementardqualityassuramehmledge
ard has no responsibilities that prevent his full
attentimtoqualityactivitisarﬂisi:ﬂeperﬂentfrmmrhe'
prasszmduetocostardsdxechlecomidemtim'is

The responsibilities of the Director. OQA are:

(a)  Establich integrated PROGRAM quality assurance policies
ard requirements in baseline or other controlled

(b) Coordinate the development of the OCRM quality assurance
program documents including the QAR, QAPD, and quality
assm'anceadminisl:rativeprocedus

(c) | APrwidequality-assurameguidanceanddizectionto.
PROGRAM participants

(d) | Sezveastheforzlpointforomm'squalityasszmance

activities, provide coordination with other OCRIM offices
-and the Nuclear Regulatory Camission (NRC), and assure
- that PROGRAM activities affecting quality are conducted
in accordance with OCRM policies and cbjectives and in

carpliance with NRC regulations

(3)
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(e) Overview PROGRAM quality assurance activities by
© conducting intermal amd extermal verifications and
selectively participating in Project Office verification
activities, such as assessments, readiness reviews, and
Tits .

(£) Reviwthequalityassxmancepmg:amdoaments(iml\nhg
revisions to and interpretations thereof) of the Project
Offices and OCRIM-managed PROGRAM participants for
campliance with established PROGRAM quality assurance
policies and requirements, develop a recommendation for
approval or disapproval, cbtain concurrence of the
cognizant Associate Directors, and sutmit the
recammendation to the Director, OCRM for approval or

- disapproval action

(9) Direct the activities of the PROGRAM Quality Assurance

: Coordinating Group (QACS) and coordinate the activities
of the QACG with participants from the NRC, States, :
Irﬂianmuyl‘ribs, local govermienbs, ’ a'nd the nuclear

. (h) Reviede'&Mpmmentdoamentsforhnlusimof
‘qualityassmamerequ:l.rements

d) Asaxrethedevelqmentarﬂinplwtatimofaquality
_ ass:rameirxiocmnatimpmgmforallmm

) 'Revia:arxiappmvethehﬂoctrinatimardttainmg
: requiranentsfcu:OQAperscwmel ,

(k) Establish and maintain a PROGRAM quality assurance
information system to facilitate effective cammmication
of the status of develcpment and implementation of the
quality assurance program; status of resolution of
issves, trends, and significant conditions adverse to
quality; and a summary of management overview results
including both adverse conditions and exemplary practices

(1)  Manage the OQA staff and QA direct-support contractors
(m) Ensure that OQA persamnel who perform activities

affecting quality are qualified by experience or
education to perform assigned tasks

(4)
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1.1.3 Associate Director, OfﬁceofProgramAdministmtimand
Rsamﬁanagement (OPARM)

'meAsociateDn'ector,OPAH{reportsdjxectlytotheDirector
OCRM ard has primary responsibility for the development,
implementation, andnaintenanceofaprogrammanagementsystau
program management information system, project decision schedule,
ard program schedule. OPARM is also respansible for management
ard administration of the Nuclear Waste Fund and the Interim
Storage Fund, establishing OCR¥'s anmual procurement plan, and
coordinating the preparation, review, approval, ard control of
pzwmementdoamerrtswithﬁwle'stamenentarﬂAssistame
l&anagementmzectorate. ‘

The Associate Director, OFARM has the follcm:i.ngquality
assurance program responsibilities:

(a) Fstablishora;prweﬂ:escopeofOPAMactivities
affecting quality commensurate with the QAR. This
includes the assigment of quality levels to OPARM
activities,

(o) Ensure that technical ard quality assurance requirements
specified by other offices are incorporated into
procurement documents

(c) Coordinate with other involved Associate Directors the
OCRM verification of OCRM-managed PROGRAM-participants!
activities affecting quality for which OPARM has the lead
responsibility and ensure that applicable quality

~ assurance program documents are approved by OCRM prior
to initiation of work activitia ‘

(@) Ens&xrethatinfomtimarddatasystensmetthem
Records requirements specified in the Q2R

(e) Reviewarﬁammvethehﬂoctﬁmtimardtrainirg
for OPARM Division Directors and provide for
theirdoctrimticnarﬂtrairﬂmofallmwrsormel
through the Training Officer
B ¢3) msmethatOPAR{petsormlwmperfomactivities
affecting quality are qualified by experience or training
to perform assigned tasks

(@) Cancur with the Director, OQA's recommendation for

(5)
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‘approval or disapproval of OPARM-managed PROGRAM-
' quality assurance programs for which OPARM
has lead responsibility

(h)  Develop and maintain those implementing line and quality
assurance administrative procedures and other quality
assurance documents and records for which OPARM has lead
responsibility

'(i) Ermmethatadeqﬁateﬁnﬂsardmampmvidedfor
OPARM activities affecting quality

)] ‘Identify and report quality-related issues and problems

, to the Director, OCR¥ and the Director, OQA and effect
resolution for quality-related issues and problems in
OPARM's area of responsibility

1.1.4 Associate Director, Office of Facilities siting and Development
(OFsD)

ﬂxeAssociateDirector,OFSDrepcrbsdirectlytotheDixector, :
OCR ard has primary responsibility for screening and
‘characterization of the geologic repository site and a monitored
retrievable storage (MRS) site; repository facility development,
design, and engineering; exploratory shaft design and

- engineering; MRS facility design and technology develcpment;
waste package design and engineering; providing management
oversight and technical direction of the PROGRAM's geoscience
activitia. and sociceconomic and institutional planning.

'IheAssociate Director, OFSD has the follo«ringqualityassm'ame
program respcnsibilitiss

(a) Establish or approve the scope of the OFSD activities
- affecting quality comensurate with the QAR. This -
includes the assigrmem: of quality levels to OFSD
activities.

® Developﬂxezequimttsdoamentsrfor'memm{
{e) . Ensure that OFSD .pezsoxml vwho perform activities
- affecting quality are qualified by experience or training
to perform assigned tasks

(d) Evaluate results of activities that verify quality
adxievemer:twithjnﬂxescopeofmﬁcassigrxedtoom

(®)
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1.1.5

(e) Assion mpcnsibility for the qualiqf of delegated work
. prior to initiating the work activities

(f) Ensure the technical adequacy of items and activities for
which OFSD has lead responsibility and the implementation
of effective management controls

(9) Concur with the Director, OQA's recammendation for
approval or of OFSD~managed PROGRAM-
participants' quality assurance progr:ans for which OFSD
has lead respensibility ‘

(h) OCoordinate with other involved Associate Directors the
OCRM verification of OCR¥M-managed PROGRAM-participants!
- activities affecting quality for which OFSD has the lead
responsibility and ensure that applicable quality
_assurance program docaments are approved by OCR prior
to initiation of work activities

-(i),: Ensure that adequate ﬁnﬂs:ardmampmvidedfor

OFSD activities affecting quality

" 3) Idenitify and report quality-related issues and problems

to the Director, OCRM and the Director, OQA and effect
resolution for quality-nelated pmblems ard issues in
OFsD's area of responsibility

(k) Develcpaxﬂmamtajnthoseinpleuentinglmemﬂquality

, - assurance administrative
assmdoqmentsaxﬂzecoxdsforﬁﬁdmtheorsnhas
lead responsibility - ,

(1) Review and approve indoctrination and training
xe;ui:anartsforOfSDDivisimDimctors

Associate Director, Office of Systems Integration and Regulations
(OSIR)

The Associate Directdr, OSIR reports directly to the Director,

- OCRWM and has primary responsibility for planning, managing, and

werseejmﬂzeintegrationofﬁzecivilianl?adioactivemste
Management system; managing programs for the development of
technologies for use at the geologic repository or MRS (for
example, storage modules); developing a transportation system;
preparation and coordination of Environmental Impact Statements;
mﬂsezvimasﬂxeofficialcmtactforﬂxemwiﬂxﬂxem

anioﬁzerzegulatozyagencis

(7)



QAFD

Decenber 14, 1988
Revision 1 ‘

OSIR also develops licensing plans, licerse applications, and

safety analysis reports for the first; geologic repository and MRS

facility

' fThe Associate Director, OSIR has the following quality assurance
program mspmsibilitis

(@)

(b)

(@

(d)

(e)

(n

- (9

(h)

(1)

)

EstablishorappmvethesccpechSIRactivities
affecting quality commensurate with the QAR. This
includes the assigmment of quality levels to OSIR
activities.

DevelcptheSystemsnxgmeerijanagementPlanforeadm
system element of the PROGRRM.

ErsurethatCSIRpezsormelvdwperfomactivities
affectimqualityarequalifiedbytrajm:gorecperierne
to perform assigned tasks

Evaluate results of activities that verify quality
admievmerrt,within the soope ofworkassigned to OSIR

Assign msponsibility for the quality of delegated work
prior to initiation of work activities

Ensxnethetec’miczladequacyofitensarxiactivities for
which OSIR has lead responsibility and the implementation
of effective management controls

cmumwit'hﬁxebizecl:or OQA's recamendation. for the
amrovalordisapprovalof.osm-mmgedm
participants! qualityassurancepmgrans for which OSIR
has lead responsibility

coordjmtewithoﬂlerhmlvedAssociate Directors the
OCRRM verification of OCRM-managed PROGRAM-participarts!
activities affecting quality for which OSIR has the lead

responsibility and ensure that applicable quality
assurance program doauments are approved by OCRM prior

" to initiation of work activities

Ensure that adequate funds and resources are provided for
OSIRactiv_itiesaffectimquality ,

Identify and report quality-related issues and problems

to the Director, OCR¥ and the Director, OQA and effect
resolution for quality-related problems ard issues in

- OSIR's area of respansibility

(8)
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(k) Develcop ard maintain those implementing lineandquality
assurance administrative procedures and other OCRM
quality assurance program documents and records for
wtddxtlm(BIRhasleadrespmsibility

(1) Review and epprove indoctrination and training
: requizementsforcsmnivisimbirectzrs

1.1 6 Associate Director, Office of Exte:mal Relations and Policy
(CERAP)

The Associate Director, OERAP reports directly to the Director,
OCRM and has primary responsibility within OCR¥M for developing

overall program policy ard strategy and is generally responsible
for all extermal OCRWM interactions.

The Associate Director, CERAP is responsible for the follwi.ng
quality assurance program activities:

(a) Establish or approve the scope of OERAP activities
affecting quality commensurate with the QAR. This
includes the assignment of quality levels to OERAP
activities.

(b) ExmethatOERAPpexsmﬁel\&bperfcmactivitis
affectingqualityamqualifiedbyexperiemeortrahﬂ:g
to perform assigned tasks

(c) Assign responsibility for the quality of delegated work
) before the initiation of work activities

(d)  Concur with the Director, OQA's recammendation for

(e) Ensure that adequate funds and resources are provided for
' - OERAP activities affecting quality ,

(£) ‘Review and approve indoctrination and
requirements for OERAP Division Directors

(9) Developarﬂmintainﬁwseinplemntmguneardqualiw
- assurance administrative procedures and other quality
assmameprogramdoamentsarﬂnecozdsformidmthe
"CERAP has lead responsibility

(9
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(h)

Identify and report quality-related issues and problems
to the Director, OCRM ard the Director, OQA and effect
resolutien for quality-xelated issues and problems in
OERAP's area of responsibility

1.1.7 Division Directors

The Division Directors report to the cognizant Associate
Directors ard have the following quality assurance program
rsponsibilities

(a)

(b)

(©
@

(e)
- ()

(9)

(h)

(1)

Establish the scope of quality assurance activities and

for those activities under the cognizance of
the Division Directors and obtain the approval of the
Associate Director

Ensurethatpexsmmelwhoaremﬂerthedixectimofﬂe ‘
Division Directors and perform activities affecting
qualit.yarequalifiedbye:qxerienceort:ainh'gto
perform assigned tasks

-~ Evaluate the quality of delegated work

Ehsm'e, bytsingmethodsthatverifyqualifyad:ievauent,

the technical adequacy of items ard activities and the

effectiveness of management controls
Coordinate with other imvolved OCRMM Divisions, the

- performance of quality vexifi:ation activities

Evaluate whether adequate resources are available for
Division quality achievement and verificaticn activities

ard report quality-related issues and problems
that affect, or potentially affect, the Division's
activities to the Associate Director and cbtain
satisfactory resolution

: Developardmintainthoseinplenmmtﬁglﬁmeaxﬂquality

assurance administrative procedures and other quality
assurance program documents and records for which the
Division has lead responsibility

" Review and approve indoctrination and training

requiranatsforBranszﬂ.efsarﬂoﬂxerpersmxelmﬁer
their supervision

(10)
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1.1.8 Branch Chiefs

The Branch Chiefs report to the Division Directors and have the
following quality assurance program responsibilities.

(a)

(b)

(©

@

(e)

Assure that technical persomnel under the direction of
the Branch Chiefs are qualified by experience or training
to perform the assigned work and camply with the
technical and quality assurance requimmerrl's applicable
to the work being performed

Ida:tifyixﬁoc&inatimarﬂtréﬁﬂmnequirementsfor
Branch persamel

Ensure, by using methods thatveritythe achievement of
quality, the technical adequacy of items and activities
within their area of responsibility '

. Coordinate the verification of quality achievement of

technical activities at the OCRM, OCR¥-managed PROGRAM
,ammepmjectOfficsmatarewiminme

participants
. Branch's responsibility

Report quality—rela‘ced issues and problems that affect,
y affect, the activities of the Branch to

_the Division Director and cbtain satisfactory resolution

(11)
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1.1 9 Organizational Interfaces

'meozganizaticnal interfacsbemeenom, OCRM-managed
-~ PROGRAM participants, Project Offices, and Project Office-managed
.mparticipantsammustmtedinﬁgml-zat!mxghl-
- 2C. Interfaces and the flow of PROGRAM direction and quality
assurance overview direction fram OCRM to the Project Offices
and other PROGRAM participants are illustrated in Figure 1-3.

1.1.9.1 Operations and Project Offices

The Project Managers on behalf of the Operations Office

~ Managers have overall line management responsibility and

accountability for implementation of PROGRAM-assigned

‘tasks. Each Project Manager ard Operations Office

Manager will establish a project management organization
and delegated responsibility and authority for management

- ard direction of PROGRAM tasks to the Project Manager.

The Project Manager has direct, primary responsibility
and accountability for the execution and implementation
of PROGRAM tasks in accordance with the Project Charter,

Project Plan, ard Project Management Plan. In addition,

the Project Manager is the point of contact for the flow

of information to and fram the Director, OCRM and the

ijectOffice-managedearticipamsamis

‘responsible for implementing the Project quality
assurance

The Project Manager and management at each Project

quality assurance programs. These positions are cccupied
by individuals with appropriate management and quality

~ assurance knowledge and experience and have:
(a) A responsibility and authority level equal to or

higher than the highest level line manager
rsptj:.rsible for perfomim; activities affectirg
 quality

- (b) Sufficient independence fram cost and schedule
(c) Responsibility for recammending approval of quality
descriptions

assurance program

(d) No other duties or respensibilities unrelatedto
.qualityassu:amewhidxwwldpreventfullattmtion

(18)
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to quality assurance matters

Interfaces between Project Offices and Project Office-
managed PROGRAM participants will be addressed in
quality assurance program descriptions and the
implementing line and quality assurance administrative

Operations Offices and raspective areas of responsibility
are listed below:

(2)

(b)

()

(d)

(e)

(£)

Nevada Operations Office, Yucca Mountain Project
Office (YMFO). This Project Office is responsible

" for the characterization, design, and construction

of the Yucca Mountain, Nevada site vwhich is the
candidate for the fj.tst geologic repository. :

Chicago Operations Office. This Operations Office
is mspons:lble for institutional plamning, ana.lysis,
ard management integration of the transportation

systems and for providing requlatory and
administrative support, such as review of
requlations on an as-needed basis, quality assurance
support, and internmational program support. This
Operations Office performs preclosure performance
assessments and waste package studies.

Idaho Operations Office. ‘This Operations Office is
responsible for review of transportation cask '
development, ergineering development, and the waste
fom&mﬁzeWestVallemesuatimmject
(WVDP) .

Richland Operations Office. This Operations Office
is responsible for materials characterization and
preclosure performance assessment. This Operations
Office also provides technical support for waste
isolation and characterization and for systems

- integration activities.

Oak Ridge Operations Office. This Operations

- Office provides geosciences, shielding, systems

integration, operations, and public relations
support to the PROGRAM.

Albuquerque Operations Office. This Operations
Office provides technical support for postclosure

(19)
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(9) San Francisco Operations Office. This Operatiaons

Office provides geoscientific support and performs
defense waste studies.

1.1.9.2 PROGRAM Participants

Organizational interfaces between OCRWM and PROGRAM

participants are illustrated in Figures 1-2A through 1-

2C. The quality assurance requirements for each PROGRAM
are identified in the appropriate

' provides overview of each PROGRAM-participant's quality
assurance activities by various verification methods,
such as reviews, assassnents, audits, or surveillances.

Direct-support contractors perform activities affecting
quality under the controls of the OCRM quality assurance
program. Direct-support contractors include:

(a) Roy F. Weston, Inc. (Weston) which provides program
. management, institutional, technical, scientific, 7

- (®) mmzpmﬁmmmqmiwasm
services to OCRM ard to the Chicago

support
Operigzions Office through the Chicago Operations
Off

(c) Science Applications Irrl:ematimal, | Corporation
o (SAIC) which provides records management services
related to the licensing support system.

contractors, include: A
(a) Battelle, Pacific Northwest Iaboratories (ENL)
PNL performs preclosure performance assessment and

(20)
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(d)

Broockhaven National laboratory (ENL) operated by
Associated Universities, Inc. (AUI)

vaideswaste-packageséieﬁtiﬁcsuppbrtarﬂ
preclosure risk assessment services.

Immneaeﬁaeleyrabomtozy (LEL) operated byt.he
University of California

I.BLprovidesgeoscientificsupport. 7
Oak Ridge Naticnal Isboratory (ORNL) operated by
Martin Marietta Energy Systems, Inc. (Martin-

. ORNL provides ﬁamportatim—operations plamning,
integration

(e

(f)

(@

(h)

(1)

3)

geosciences, shielding, ard systems
support and performs safeguards activities.

Argome National laboratory (ANL) operated by the
miversij:y of Chicago

ANL provides envirommental, socioecoranié, ard site

~characterization support.

Battelle Memorial Institite (BMI)

E{[prcvidsmstitutiaalplamirgardamlysisaxﬂ
mnagementmtegmtion :

Lawrence Livermore Naf.imal ILaboratory (LINL)
operated by the University of California

LINL performs defense waste studies.

‘Sandia National Iaborato:y (SNL) operated by Western

Electric Campany, Inc

-. SNL performs postclosure performance assessments.

Tdaho National Engineering Laboratory (INEL)
operated by EG&G Idaho, Inc.

. misrespcnsibleformskdevelo;ment

K Systems, Inc. (KOH)

: Mmovidsrecoxdsmgemrrtardmlated

(21)
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- (k)

(1)

(m)

activities support to ocmm

SRA’I’edmologies, Inc. (SRa)

SRA provides technical support services in plamning
and scoping an Environmental Impact Statement and
implementation plan for the geologic repository.

E. I.,c’o.z,PmtdeNe:nms&Co.

'E. I. du Pont de Nemours & Co. cperates the Defense

Waste Processing Facility (DWEF).
West Valley Nuclear Services

' West Valley Nuclear Services operates the West

Valley Demonstration Project (WVDP).

(22)
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1.1.10 Interactions

Interactions between OCR¥ and other organizations are conducted
as defined below. Interactions among organizations other than
OCRM will be described in PROGRAM-participant quality assurance
programdescriptimsardmeinplementjnglinemﬁquality
assurance administrative procedures.

1.1.10.1 NRC and Other Regulatory Agencies

Project Offices advise the Director, OQA ard the
Director, OSIR on quality assurance matters in advance
of intended meetings and other interactions with the
NRC. Where interactions have PROGRAM significance, the
interactions are arranged through the Director, OQA and
‘the Director, OSIR. Interactions with other regulatory
agencies on quality assurance matters are handled in a
manner similar to NRC interactions.

"1.1.10.2 States, Iocal Governments, and Indian Tribes
Project Offices advise the Associate Director, OERAP in
advance of intended meetings and other interactions
7 with the States, local govermments, and Indian Tribes.
O 1.1.10.3 Other Organizations ,
' ' OCRAM interactions with other organizations involving
quality assurance activities are coordimted tm'a.xgh
the Director, OQA. .

1.1.11 Delegation of Work

\/

Responsibility for the overall FROGRAM is retained by OCRM. The
tasks of establishing and implementing selected portions of the
overall OCRM quality assurance program for work associated with
the PROGRAM have been delegated to Project Offices and other
PROGRAM participants as described in Section 2. The further
delegation of work by the Project Offices and other PROGRAM
paxticipaxtsisdescribedinﬁaerspectivequalityassname
program documents.

1.1.12 Resolution of Disputes

Differences of ocpinion involving technical or quality assurance
programmatic concerns at a given organizational level are

(27)
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brought to the attention of management at that level and, if not
resolved, are elevated pmcgressively'to the Director, OQA arnd, if
necessary, to the D&rectar

Resolution of Allegations

A system is being established that provides individuals a means
of registering an allegation of inadequate quality directly to
the Director, OCRM without fear of reprisal. Each allegation
concerning inadequate quality will be investigated by personnel
who are independent of the affected activity. The individual who
registered the concern is notified of the investigation results.

This system is available to employees of PROGRAM-participants and
outside the PROGRAM. An employee of a PROGRAM-

persons
participant should use this system only when adequate resolution

-of a concern that involves potential inadeqpate quality camnot be

obtained through normal reporting chamnels
StopWorkAuthority

Stop work authority at OCRWM, Project Offices, and the offices of
other PROGRAM participants is vested in line management whenever
imminent danger to persamnel is involved or contimued work will
produce results that are not in accordance with PROGRAM

requirements or would be considered unacceptable.

In eddition, the Director, OQA and quality assurance management
at Project Offices ard other PROGRAM-participants offices have
authority to identify quality problems; initiate, recamerd, or
provide solutions to problems; and .prevent or control further

processing, delivery, or use of nonconforming or unsatisfactory
work until proper dispositian is obtained

OCRiM persannel who identify quality problems while performing

quality verification activities at the Project Offices inform the
Project Office quality assurance management who initiates actions
to prevent further work through the Project Manager.

Applicable Quality Assurance Administrative Procedures

The planned OCRRM quality assurance administrative procedures
that are applicable to OCRM's management control activities are:

QAAP-2.8 Handling of Allegations
QAAP-16.2 Stop Work

(28)
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QAAP-16.3 ~ Resolution of Differing Technical Opinions
QAAP-16.4 Resolution of Issues Involv:i.rg Quality

1.2 OTHER FROGRAM PARTICIPANTS

The description of the organizational structwre of the other PROGRAM
participants and the control of disputes, allegations, stop work, and
interfaces is contained in the respective quality assurance program

dmiptims and quality assurance adm:lnistrative procedures.

(29) |
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SECTION 2

2.0 GENERAL

O@Misdevelopingaqualﬁqassurmnemcgmmforitsportimofthe
PROGRAM. The OCR quality assurance program will camply with the

requirements specified in the QAR which are applicable to headquarter's
activities. Quality Ievel 1, 2, and 3 items and activities will be

- cantrolled to the extent required by the OCRM quality assurance

program. The OCRM quality assurance program consists of this QAPD, the
QAR, and OCRWM implementing line and quality assurance administrative
procedures. The PROGRAM-participants' quality assurance programs
consist of the descriptions of the quality assurance programs and the

- implementing line and quality assurance administrative procedures (QA

PROGRAMS) « 7

Waste fbmm.pmcducers (for example, Wbst‘valley Demanstratian Project
(WVDP) and Defense Waste Processing Facility (DWPFF)] process waste for
permanent disposal in the geoclogic repository. The processing and
preparation of wastes for disposal are performed under the comtrols of
quality assurance programs. Waste Form Producers! quality assurance

The quality assurance reqnirements specified in the Office of ‘ e
and_Transportation Systems Quality Assurance Plan for the

rtation an for the

' mmwm;m are aspli@iole to cask

systems deveﬂxa;nent

- This Section describes provisions established by OCRRM to implement a

2.1

quality assurance program to control activities affecting quality.
Quality assurance programs that will be,implemented,hy'other IE!X§§Q&
are also addressed.

oqummmczm

2.1.1 Quality Assurance Reqpirements

The quality assurance reqpirements for the PROGRAM are identified
in DOE/RW-0214, Quality Assurance Requivements for the cCiviljan
Radicactive Waste Management Progrem (QAR). 'meQARisappmwed
- by the Director, OCR® on the recamendation of the Director,
: and,will be issued as a controlled document.

(30)
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2.1.2

2.1.3

2.1.4

’ 201-5

The QAPD describes the provisions established by OCRIM to
implement the applicable requirements of the QAR, the OCR
organizational respansibilities for achieving and verifying
quality, and the interfaces between OCR®{, the Project Offices,
and other FROGRAM participants. Organizational charts are

provided and the provisions that are implemented to meet each

Section of the applicable requirements of the QAR are described.
meQAPDisapprcvedbytheDirector OCRA and will be issued as
a controlled document.

Quality Assurance Administrative Procedures (QAAPS)

OCRAM QAAPs will be consistent with the QAR and QAPD and will
delineate the specific administrative and quality assurance '
controls or methods used to meet the requirements established in
the upper level quality assurance program documents. These

will be contained in a QAAP Mamual and issued and

‘controlled by OQA. Preparation of QAAPs has been assigned to the

OCR¥ discipline or group with lead responsibility for the
activity or area. Each affected discipline or group reviews the
QAAPs to assure appropriate requirements axd interfaces are
defined. QAAPs will be approved by the Director, OQA and
implementing line management. A list of plarmed OCRM QAAPs for
the control of intermal activities is presented in Figure 2-1.

Inplemem:i:gm.neprocedtm

Inplement:lng 1ine procedures (ILPs) provide instructicns for
OCRM personnel performing activities affectj.ng quality.
ude

by
OCR Branch performing the activities The Office of Quality
Assurance will support and assist in the development of

implanentjnglinepmcedxm asappzwriate._
Delegated Work

Responsibilityfortheovemllmmisretainedbym. 'Ihe‘
tasks of establishing and implementing selected portions of the

- PROGRAM quality assurance program has been delegated to Project

offices and other PROGRAM participants as indicated in Figure 2-
2. The Project Offices amd other PROGRAM participants have

(31)
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further delegated work associated with the PROGRAM. This

delegadmisdmibedhtheWicipentquality
assmameprogramdocmnents

Quality Assurancergram Centrols.

Quality assurance controls are applied to items and activities
affecting quality that are perfornmed by OCRM, OCR¥M-managed
PROGRAM participants, Project Offices, and Project Office-managed
PROGRAM participants.

'ﬂertJGRAHqualiWasmmepmgramvdllbeinplememedby
management, quality assurance staff, ard line organization
perscnel at each PROGRAM-participant organizational level.

The quality assurance staff will evaluate the adequacy of
programmatic systems and technical products through verification

..‘bedmiqtmsuchasassssments, audits, and swrveillances. The

ass:ramestaffwillusemee:q:ertisecfline
cmgan;!zatjmarﬂmnagenentpersormel, other than those directly

respansible for the work, in making these evaluations. The
Director, OQA will assist in developing and implementing the
quality assurance program, provide overview to verify
achievement of quality, and evaluate and report on quality
assurance program campliance and implementation effectiveness.

Line arganization persomnel are responsible vfor achieving, as a
minimm, the specified level of quality. Performance cbjectives
willbeestablishedtoensurethatqualityisadﬂeved

- Intennediate—axﬁupper—levelmnagerswillrwiwguality

status and line performance to determine

assurance program
acceptability of product quality, programmatic campliance, and
implementation effectiveness and to resolve quality problems.

Line managers supervising the work will ensure that specified
quality is achieved by using appropriate means of verification
such as review, inspection, or cbservation.

(a)  Intermal Controls

Quality assurance controls over items and activities
affecting quality will be executed by OQA ard cognizant
line organizations. The extent of these controls will be
establishedjointlybyﬁ:elimozganizatimardomam
detailed in QAAPs.

(32)
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Verification of the Achievement of QJality for Internal
Activities

Verificatien of the adnievemem of quality will mrmally

be performed by line organization persommel who
independent of the item or activity being verified.

Verification personnel ghall have sufficient authority,
access to work areas, ard organizational freedom to (1)
identify quality problems; (2) initiate, recommend, or
provide solutions to quality problems through designated
chamnels; (3) verify implementation of solutions; and (4)
assure that further processing, delivery, installation,

" or use is controlled until proper disposition of a

noncenformance, deficiency, or unsatisfactory condition
has occurred. When verification persamnel are part of
the line organization the quality assurance organization
shall overview ard monitor the verification activities by
cmdl.:ctmg :Lndeperﬂer:t QA assessments, audits, and

Direcl:icn, Wexview and Verificztim of Project Offices
and Other PROGRAM Participam:s

Directimandovezviarofthequalityassurame o
activities of other PROGRAM participants will be achieved
by establishing PROGRAM quality assurance requirements;
prc:mlgatjngthserequiranentsthmxghccntrolled

documents; and performing
quality ve.rifimtim through quality assurance reviews,
assessments, audits, and surveillances.

2.1.7 Readiness Revievzs

oam{winpe:fomselected’readimssmviméaxdparticipatein
selected readiness reviews performed by other PROGRAM

. Each Associate Director and Project Manager will

participants
maintain a list of planned readiness reviews and will submit

- revised lists to the Director, OCRM semiannually. Readiness
‘reviewswiubeccrﬂuctedatcritialphaseﬁofﬂmemto
verify the accamlishment of the following activities:

(a)
- (b)

° Work activity prerequisites have been satisfied

Implementing line and quality assurance administrative
procedures related to the next phase of work have been

- developedardreviewedforadequacyardapprcpriatexms
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(c) Persocmnel have been suitably tr:ainedani qualified
Quality Levels ard Graded Quality Assurance

OCRM has adopted a quality assurance approach in vhich items and
activities will be classified into one of three quality-level
classifications. The extent of quality assurance

and procedural controls that are applied within the selected
quality level will be graded deperding on the item's or
activity's relative importance to safety, waste isolation, or
PROGRAM objectives. Grading will be accamplished by selective
application of quality assurance requirements and procedural
controls to the item or activity to be performed. The extent or
level of quality assurance requirements and procedural controls
to be applied to items or activities will be based on
fundamental considerations such as the consequence of failure of
items, degree of importance of data, camplexity of design ard
fabrication, degree to which functional control can be

~ demonstrated by inspection or test, quality history and econcmic

considerations. Each PROGRAM participant establishes procedures
to describe the methodology for selecting the appropriate level
or extent of quality assurance requirements and procedural
ccntmlstobeappliedtoanitanoractintywithinthescope
of the PROGRAM.

maxﬁeadxmojectOfficedevelopsardmintairsalistof
Quality Ievel 1 and 2 items ard activities. The list and any
subsequent revisions thereto are based on risk assessments,
failure analyses, and other technical considerations.. The
methodology used to establish a Quality List (Q-List) for items
ard a Quality Activities List (QAL) for activities for the

geologic repositoxypmgramwillbecmsistentwiththeguidame
of NUREG-1318, ition on Items vities the

M_WM&@MWM&

., Assurance Requirements, April 1988.

. 241.9

PezsmlSelectim, Indoctrination, ‘Bra:lnirq andQ:alification

Persannel assigned to perform activities that affect the quality
of an item or activity will receive appropriate indoctrination
ard training prior to performing work. Procedures will address
the performance of indoctrination, training, and qualification
activities, A Training Officer who reports to the Associate

Director, OPARM has been designated with the responsibility and
authority to implement the staff indoctrination, qualification,

arﬂtzahﬂmprogmthatissubjecttotheappmvalofthe
Associate Director, OPARM.

L (3)
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(a) Job E\raluatim

mmgementwillanalyzeead:jobpositimto
determine the quality-affecting task responsibilities of
the position. ‘The results will be documented in positien
descriptions that include education and experience
prerequisites for each position inmvolved in the
performance or verificatim of activitis affecting

quality.
(b) Persomnel Selection

Personnel assigned to perform activities affecting
quality will be required to have education, experience,

ard training comensurate with the functions associated
with the work. Initial qualification will be assured
through DOE-mandated policies which provide for the
inclusion of qualification requirements (selective
placement and quality ranking reguirements factors in

)

doamentedevaluat:lmwillbemdeoftheardidate's
qualifications against the requirements. Relevant
education and experience will be verified.

(c) Determination of Indoctrination and Training

Associate Directors; the Director, OQA; Division
Directors; arnd Branch Chiefs will review job functions or
tasks involved in perfomming activities affecting quality
for persannel under their supervision and determine,
jointly with the Training Officer, any additional
indoctrination and training required.

Persannel assigned responsibility for performing
activities affecting quality will be provided
:l:ﬂoc&inatimarﬂtm:lnimastothepnpose, scope, and
implementation of the QA PROGRAM.

(d) -'I!raim.ng_axﬂmalificatim ,
"Classroom training will be performed in accordance with
docaumented and approved lesson plans. Records of
will be maintained. Persons verifying
activities affecting quality such as lead awditors,
axﬁitozs,andpeermviewexswﬂlbequalifiedinﬂme

principles, techniques, and requirements of the activity |
being performed. Specific qualification requirements
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qualification records will be maintained.

(e) Proficiency Evaluation -

Supervisors will evaluate at least annmally the
proficiency of persomnel in the performance of their

assigned auties. These evaluations will be documented
ard discussed with the person who was evaluated.
Additional training will be provided if it is necessary
to improve or maintain proficiency.

2.1.10 Surveillance

In addition to audits described in Section 18 of this document,
formal programmatic and technical surveillances will be
performed to provide timely management information on PROGRAM
activities affecting quality. Surveillance will be performed by

. knowledgeable persamnel on work for which they had no direct

rspm'sibilityforpexfcming Surveillance will be performed to

tten procedures or plans and the results documented.
Deficiexnis identified during the surveillance will be reported
to the organization responsible for the affected item or
activity for resolution. These deficiencies will be tracked to
verify corrective action implementation.

2.1.11 Management Assessments

Associate Directors, Division Directors, and other line managers
will periodically assess the effectiveness of those portions of
the quality assurance program for which they are responsible.
These management assessments will provide a basis for improving
quality assurance controls and procedures, clarifying
responsibilities and authorities, and indicating that. adverse
qualitytzerﬂsarﬁsignifimntcaﬂitionsadversetoqualityare
prevented or have been corrected.

Irﬂeperrlentmnaqenentassssmexmsofthequalityassurame'
program will be conducted at least anmually by the Associate

' Dixectozs&ﬁmeirdsigrwwlmamkﬁepe:ﬂentofm The

hﬂepe:dentmmgementassssmexmwﬂlbecmﬂuctedby,oratthe
direction of, the Director, OCRM.

ﬂ:epnposeoftheixﬁepexﬂeﬂtmnagementassssmentisto
evaluate the scope, status, adequacy, programmatic campliance,
ard implementation effectiveness of the quality assurance

program. The results of the independent management assessment
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will be documented and corrective actions for those assessment
results that indicate conditions adverse to quality will be
Jdentified and tracked.

Ixﬂeperﬂerrtmaragementassssmentswillhecmd:ctedin
accordance with written procedures. .

2.1.12 Management Information Reporting and Tracking

Camumnication and information systems will be established to
ensure timely reporting, dissemination, and tracking of quality
assurance management information, such as the status of
implementation of quality assurance programs, status of ’
resolution of significant conditions adverse to quality, and the
status of quality assurance overview results.

2.1.13 2pplicable Quality Assurance Administrative Procedures

The planned quality assurance administrative procedures that are
a;plicabletom{'s qualityassmamepn:ogmmccntrol

activities are:

QAAP-2.1 Indoctrination and Training

: : QAAP-2,2 Persarnel Qualification

\_ QAAP-2.3 Quality Level Classification

QAAP-2.4 Quality Assurance Grading
QAAP-2.5 "~ Quality Assurance Docaument Review
QAAP-2,.6 Readiness Review )
QAAP-2,7 - Management Assessment
QAAP-18.1 Certification of Axdit Personnel

QAAP-18.3 Surveillance Program
2.2 OHERWPAM'I@ANI'S ' '
OtherMparticipmmswﬂldevelopaQAPmm{meetﬁgmeQAR
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FIGURE 2-1
"LIST OF PLANNED
QAAP No. Title
2.1  Indoctrination and Training
2.2 Persomnel Qualification
2.3 Quality Ievel Classification
2.4 Quality Assurance
2.5 Quality Assurance Document Review
2.6 Readiness Review
2.7 Management Assessment
2.8 Handling of Allegations
3.1 Technical Document Review
3.2 Design Review
3.3 Peer Review '
3.4 Configuration Management
3.5 Preparation of ‘I!edmicnl Documents
4.1 Procaurement Docament Review
S.1 Preparation of Quality Assurance Administrative Procedures
6.1 Controlled Documents
7.1  Control of Purchased Items and Services -
16.1 = Corrective Action
16.2 Stop Work

16.3 Resolution of Differing Technical Opinions
16.4 ‘Resolution of Issues Involving Quality
116.5 Improvement of Quality

17.1 Records Management
17.2 Correspandence Control
. 18.1 Certification of Andit Persamnel
18.2 Axdit Program
18.3 Surveillance Program
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| Criteria
No.

FIGURE 2-2
MATRIX DESCRIBING THE

DELEGATTION OF QUALTTY ASSURANCE WORK

BY CRITERIA

M

DELEGATTION OF QUALITY ASSURANCE WORK

Topic

oM

Project Office

BGKGKUBESW OO &N

dm..;l.;.',.......’...0'.;...

Organiza

Quality Assurance Progralleccecccccsccses
Design Control (& Peer Review)eeecocoss
Procurement Document Controleceeccecese
Instructions, Procedures, and Drawings.
mmll..‘..........‘...c....
Control of Purchased Items & Services..
Identification and Control of Materials,

Parts, Camponents, and SampleS.cceses
mlOf .........Q..‘......

AN E NN NN R ENENENNNENENNERNERENRSEHNHNRRX)

Inspection
M mol......."..........l.......

Control of Nonconforming ItemS.ecececss
mve mm...;.....'.‘....'.....
Quality Assurance ReCOrGS.eccccccccscse

. m&'.....................“.'.......

HNURAUDUDODUOUODODO MMM MNNM

X = Means "Applicable cammensurate with the Scope of Work"
D - Indicates that OCRWM delegates the work of establishing and
implementing these criteria to Project Offices and other PROGRAM

I T T

, however OCRM retains responsibility for assuring

that these activitis are established and

tely

axﬂmaxtﬂxisrspmsibﬂityﬂmmmiew

and aporoval of Project Office and other PROGRAM partic

. (39)
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3.0

3.1

SECTION 3
DESIGN OONTROL
GENERAL

The design activities at each PROGRAM-participant organizational level
will be accamplished in accordance with written procedures. These
procedures will describe the process by which design activities fran
conceptual design through final design are plarmed, controlled, and
implemented; describe the control of design inputs, interfaces, outputs,
reviews, charges, and deficiencies; and address the comtrol of ,
scientific investigation and data processing activities. :

MSSectimdescribspmViSim'sstablishedby‘octho‘inplement
desion control activities. Desion control activities that are
implemented by other PROGRAM participants are also addressed.

3.1.1 Systems Engineering

OCRM will use a systems engineering approach to control and
manage PROGRAM design activities. Systems engineering will be
used as a disciplined means of transforming PROGRAM mission
requirements into a description of system performance
requirements and preferred configuration. It ensures that all
elements of the system will be properly integrated and that the
systemwilloperateeffectivelyardmtectthehealtham
safetyofmep:blicarditsenvimmt

engineeringisastmchmed, fomlmettbdofmmgirg
thedesignprocsstoaidinermirqthatcost, schedule, and
technical performance cbjectives are met. It specifies:

(a) the engineering process which defines the technical baseline
ard the development of the design to that baseline. The
process is iterative, cycling between the definition of

,_ requimments (design, development, mﬁatim) , evaluations

-against the tion, which leads to
further definition and refinanent

(b) the procedures for integrating the disciplines involved in
-design develomment, interfacing between the various levels of
the PROGRAM, controlling revisions to the technical baseline,

ard periodically reviewing the design development.
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(c) ﬂxedoamentatimreqtﬂredtoestablishﬂmetedmiml
base.lineandprovideatraceablezecordofthedesigna:ﬁ
sitirqprocass

Systensergmeerhgwillbeinplementedattheoverallm

'missimlevel,ardthesystemelementlevelsudiasgeologic

repository, transportation, or MRS. Responsibilities for
elements of the system are assigned to other organizations (for

. example, Project offices and other Operations Offices) in various

3.1.2

documents (for example, Office Charters, Memoranda of
, Contract Scopes of Work). The Systems Engineering

Management Plans (SEMPs) will be developed for the overall
PROGREM mission, each system element, and each Project Office in
accordance with DOE/RW-0051, Systems Fngineering Management Plan.
In this tiered approach to controlling the design process,
systems engineering documentation that is prepared at one level
willbemviavedaxﬂappmvedatthewthigherlevelas
specified in the SEMP.

Oanpliamewiﬁlthesnipsardothermrequirwrswinbe
assured through surveillance ard audits of the design process.

The character of the audits and surveillances is dependent on the

phase of design. As designs mature and grow in camplexity,
anvie:iﬂlamaxﬂmﬁitsvdnimaseinsccpe, frequency, ard
duration.

Scientific Investigations

-'meadeq:acyofthegeologicrepositozydesignisheavﬂy
' dependent upan the results of the scientific investigations

canducted for the characterization. of the geologic repository
site. Therefore, the performance of these scientific
investigations will be oorrtmlled.

| Scie:mificmvnsttgatiaswillbemtedbym—orpmject

3.1.3

Office-managed PROGRAM participants. Provisions of the QAR for
scientific invstigationswillbeinposedupmthe
PROGRAM participants. _ ,

Processing of Data

Data collection, qualification, analysis, identification, and
activities related to the design of the geologic
repository will be controlled. Data collection and processing
will be conducted by OCR¥~ or Project Office-managed PROGRAM
participants. Provisions of the QAR for collecting and
processing data and qualifying data of indeterminate quality will
beimposedupmmemparticipams

@
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Design Process

Design activities will be conducted primarily by OCR®- or
Project Office-managed PROGRAM participants. Provisions of the
QAR for design will be imposed upon the PROGRAM participants.
OCRWM 1is responsible for the preparation and control of
requirements documents for the system elements.

Requirements documents will be developed for the overall PROGRAM
mission, each system element, amd other organizations responsible
for portions of the system as identified in the next higher level
SEMP. The requirements documents will be reviewed and approved
at the level for which they were written and the next higher
level. Requirements for baselining and controlling requirements
doqmrtsarediscassedinm—ommmm_@gg__
m_ﬂaﬁa_l-

A;plicabledsignirpxt such as design bases, performance
requirements, regulatory requirements, codes, and standards will

" 'be identified and controlled. The design imput for the

3.1.5

requirements documents prepared by OCRM will include processed
data received from other PROGRAM participants. OCRM will not
canduct further processing of data. Design interfaces will be
controlled by managing design activities and interfaces in
accordance with the SEMPs. mmterfacaswimame.rm
participantswillbespecifiedinmm-participants
procurementdoaments

snmswinaddmsthecmtmlofdesigninterfacsbydefhﬂ:g
who is responsible for each element of the design, describing the
process for developing an integratéd design, and establishing
requirements for documenting, maintaining, and controlling a
technical baseline to be used. Technical and quality assurance
requirements will address the control of design interfaces by
defining PROGRAM-participant technical work scopes and
establishing requirements for information exchange between OCRWM,
the Project Offices, and other PROGRAM participants.

Camputer Software

OCRM is not directly involved in performing design activities
that require the use of camputer software. Design activities
necessitating use of computer software will be conducted by

edaxﬂijectOffice—nmagedearticipants
Provisions in the QAR for controlling camarter software will be
reflected in PROGRAM-participants' technical and quality
assurance requirements.
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3.1.6

3.1.7

Readiness Reviews for Design Activities

Readiness reviews will be conducted prior to the start of a
critical design activity, such as collection of site
characterization data, model development, or variocus design
phases. Readiness reviews are perfarmed to confirm, as a
minimm, the fbllowing elements:

(®) Bsqpired systems engineering approach to design development
been factored into design schedules and related planning

(b) Applicable regulatcmy'reqpitements codes, standards, and
quality levels have been identified. Implementing line

- (c) Design respcnsibilities and interfaces are defined in
procedures

and ptccumement documents.

(d) Procedures discuss reqpirements for in-process and second
. level design reviews. Design schedules identify milestone
design reviews.

(e) Procedures exist for'haselining'design documents and
controlling subseqpent changes.

Design Verification

The adequacy of technical documents will be verified prior to
approval and issuance for use. Individuals assigned to review
technical documents may supplement reviews with alternate
calculations to verify the correctness of original calculations
or qualification tests to demonstrate the adequacy of the design
urder the most adverse design conditions or both., Technical
document reviews will be performed by one or more qualified
individuals not involved in the perfarmance of the

design. Reviews will be conducted in accordance with written

pmocedurss.v_

For the geologic repository, it may be necessary to conduct the
design verification through the use of a peer review. Peer
review will be used when the methods that were used were beyord
the state of the art ard the adequacy of information or the
suitability of procedures and methods cannot be otherwise
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3.1.9

- December 14, 1988

established through tésts,. altermate calculations, or reference

 to established standards. Peer reviews will be performed in

accozdancewiﬂxtheguidamepmvidedinmm-lzw,
~ es ¢ Technical }’osition,
Febma:y 29, 1988 as pmvided in the applimble QARP,

Secornd~-1evel Design Reviews

OCRM will periodically verifydaigndoamerrtsmparedhy
OCRM~ or Project Office-managed PROGRAM participants through the
use of second-level design reviews. These second-level design
reviews may be conducted as technical document reviews, as

. milestone reviews, or as peer reviews. Peer reviews will be

performed in accordance with the gquidance provided in NUREG-1297,

ew for the Waste tories c
Technical Position, February 29, 1988 as provided in the
applicable QARP,

Technical management will Wy select key design

‘documents for review to verify technical adequacy and gauge the

effectiveness of PROGRAM-participant desion control measures.
Docament reviews may be performed on PROGRAM-participant

-documents at any point in the design process.
'Muﬁmlmnagana\twinaspointamviwteamtoverifyme

tecinical adequacy of the overall design at key milestones in the
design process. Design schedules will indicate when milestone
reviews are to be performed and will identify whether the review
is to be performed by OCRM or the cognizant Project Office.
Revimswillbeperfomedmarepmentativesanpleofcaupleted
documents not previously subjected.to second-level review. The
review will evaluate whether the overall design including
interfaces is proceeding in accordance with governing SEMPs.

of milestone reviews will be sent to appropriate levels’

- of management within OCRM, the Project Offices, arnd other

cognizant PROGRAM participants.:
Dsigndzangecmtml

Changes to OCRM-originated design documents will be justified
ard processed using the same methods applied to the preparation
of the original doaument. Changes will be reviewed and approved
bytheorganizationsvmomviaaedaxﬂam:wedtheorigmal
design document.

"Bxeinpactofdesignd:angampmcedﬁsarﬂtrakﬂngvdllbe

evaluated. medmargaswillbecmmmicatedtoallaffected

‘groups or individuals.
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3.1.10 Design Error and Design Deficiency Control

Errors and deficiencies in approved design documents generated by
OCRM and design information used by OCR® will be controlled

ard resolved in accordance with Section 16. The impact of such
design document deficiencies on work previously performed using
the affected document will be evaluated and corrective measures,

" if necessary, are applied.

Design deficiencies identified during second-level reviews will
be reported separately from editorial or administrative
caments. Design deficiency reports will be sent to cognizant
PROGRAM-participant management for information or action in
accordance with the design deficiency system of the PROGRAM
participants. Design deficiencies will be tracked by PROGRAM -
pa:ticipantsmtildispositimhasbeenassigned,approved,am

implemented. Deficiencies that represent significant conditions
adverse to quality will be documented and comtrolled in
accordance with Section 16. .

3.1.11 Applicable Quality Assurance Admin:lst:rative?mcedlm
The plamned OCRWM quality assurance administrative procedures
that will be applicable to OCRIM's design control activities
- QAAP-3.1 Tectmical Document Review
' QAAP-3,2 Design Review :

QAAP-3.3 Peer Review
QAAP-3,.4 Configuration Management :
QAAP-3.5 Preparation of Technical Documents

QAAP-16.1 Corrective Action
QAAP-16.3 _Resolution of Differing Technical q:inicm

3.2 OIHER PROGRAM PARTICIPANIS

Project Offices and other PROGRAM participants will implement desion
cantrol measures as prescribed in their QA PROGRAMs. ‘The provisions
established will be in campliance with the QAR. OCRM and the Project
Offices will monitor the design control measures of the PROGRAM

. participants through the use of assessments, audits, and surveillances.
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4.0

SECTION 4
PROCUREMENT DOCIMENT OONTROL
GENERAL '

The procurement of items and services at each PROGRAM-participant
organizational level will be accamplished in accordance with written
procedures. These procedures will describe the process by which
procaurement planning is accomplished as well as the process by which

documents and revisions are prepared, reviewed, approved,
ard cantrolled. 'me:l:mlvementofthequality,assuramestaffinthe
procurement document process will also be described.

'miSSedtim'd&scribsmvisimséstzblistmdeWtohplement
document control activities. Procurement document control

procurement
. activities that are implemented by other PROGRAM participants are also

4.1

addressed.
OCRAM PROCUREMENT DOCUMENT OONTROL

4.1.1 - Procurement Document Preparation, rRevision, Review, and Approval

OCRM will establish and implement procedures for the control of
procurenent documents. The procedures will define the methods
ard respansibilities for procurement planning and for
procurement
changes thereto. Procurement planning includes identifying the
need for a specific item or service, determining the specific
work to be accamplished, identifying eppropriate technical and
quality requirements, and identifying sources for the work.

Promrmtdoamrtsissuedforitensarﬁsexvimﬂxataffeét
quality will contain, as a minimm, the following provisions:

(a) Work Scope

(b) Technical requirements

(c) Supplier quality assurance program requirements
(d) Access rights |

(e) Doctm:em'atimreq.xinanents

(£) Namnfomame;moc&ssmgrequireﬁents

(46)



- QaAPD

Decenmber 14, 1988
Revision1

4.2

4.3

. (g) Spare and replacenent parts requirements
(h) Acceptance criteria

Procurement documents are prepared, issued, and controlled for
OCRM by the Procurement and Assistance Management Directorate.
Procurement documents and changes will be reviewed by the Source
Evaluation Board members representing the appropriate Associate
Directors ard the Office of Quality Assurance staff. Reviews

mlverifythattheproamgxtdwments:
(a) Bave been prepared in accordance with applicable procedural
requirements ,

(b) Reflect adequate and appropriate quality assurance
requirements

(c) Include applicable tox:y design basis, and related
technical information, aleﬁratt!memqu:lrementsare
correctly stated. ‘

4.1.2 2pplicable Quality Assurance Administrative Procedures

The plamned OCRM quality assurance administrative
applicable to OCRM's procurement document control activities is:

OAAD-4 .1 Procurement Document Review
OCRRM-MANAGED OONTRACTORS '

Normally OCRM-managed contractors will be required to develop and
inplemartqualityasmnepmgmnsthatneetspeciﬁedsectimsofthe
However, when the scope of work or schedule requirements do not
justifythecostofdevelo;mmtormainbenameofaqualityassmme
program by contractors, the contractors will work under OCRM's quality
assurance program. The technical and quality assurance requirements
applied to contractors specify applicable OCR¥ quality assurance
administ:ativepmceduresﬂ:atwﬂlheusedhythecmtmctom

OIHER PROGRAM PARTICIPANTS

- Project Offices and other PROGRAM participants will implement

procurenent document control activities as prescribed in their QA
PROGRAMs. The provisions established will be in compliance with the
QAR. OCR¥ and the Project Offices will monitor the procurement
doamentcmtmlneasxmofﬂ;empardcipantsﬂmughmeuseof

-assessments, audits, and sirveillances.
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5.0

SBECTION 5
INSTRICTTONS, PROCEDURES, AND DRAWINGS
GENERAL '

" PROGREM activities affecting quality will be prescribed by, and

5.1

controlled in accordance with, instructiens, procedures, arﬂd:aw:l.rgs
Procedures, instructions, anddrawirgswillmcltﬁeorrefexeme
appropriate quantitative or qualitative acceptance criteria for
determining that prescribed activities have been satisfactorily
accamplished. Planning, preparation, and issuance of instructions,
procedures, anddmd.ngsw:lllbeaccarplishedpriortothestaxtof
activities affecting quality.

misSectiondscﬁbsﬂwepmvisiorsastablishedbymtomml
the performance of activities affecting quality. Instructien,
procedure, and drawing activities that are implemented by other PROGRAM
participarrtsarealsoaddrased

O@MD]S‘MJCI'IG\IS, PRDCEIIJRES, AND DRAWINGS

" 85.,1.1 Cantrol

Associate Directors in conjunction with the Director, OQA will
developalistofinst::uctimzsarﬂpmcedmmmanei

prescribe the methods to be used by OCRM management and staff in
performing activities affecting quality. Develcpment of
irstructionsarxiprocedlmwillbeaccmlishedpriortoﬂxe
startofactivitisaffectbzgquality.

' Pmcedmarehehgdevelqaedarxiimplementedtoenszmthatthe
methods to be used for performance of activities affecting -
qua.lityarealsopmscdbedindoannerxtedhst:mctimsarﬂ
procedures. are also being established to require
that activities affecting quality are performed in accordance
withthesedoaments

- 5.1.2 -Applicable Quality Assurance Administrative Procedures

The planned OCRAM quality assurance administrative procedure
appliczbli:toomu'smst:rmticm procedures, and drawings

QAAP-5.1 Preparation of Quality Assurance Admim.stzative
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5.2 OEHER,ERDGRAHIEERTICIBANTS

Prcdect Offices and other ERDGREHIparticdpants will implement
instructions, procedures, and drawings as prescribed in their QA
PROGRAMS. Ihe provisions established will be in campliance with the
QAR. OCRM and the Project Offices will monitor the instructions,
procedures, and drawings of the PROGRAM participants through the use of
assessments, audits, and surveillances.

(49)
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6.0

6.1

SECTTON 6
" DOCIMENT OONTROL
GENERAL ‘

Each PROGRAM participant will develop ard implement procedures that
assure that PROGRAM documents affecting quality are prepared, revised,
reviewed, approved, and issued in a prescribed and controlled mammer.

This Section describes the provisions established by OCR®M to comtrol

the preparation, revision, review, approval, and issuance of documents
affecting quality. Document control activities that are implemented by
other PROGRAM participants are also addressed.

OCRI2{ DOCIMENT CONTROL
6.1.1 Document Preparation, Revision, Review, and Approval

"+~ - Documents that specify quality requirements or prescribe
activities affecting quality will be prepared; revised; reviewed
. for adequacy, campleteness, and correctness; approved; and
released for issuance and distribution in accordance with
written procedures. Procedures for the preparation and revision
of plans, mamuals, procedures, instructions, reports, and other
docauments will address, as a minimm, the following requirements:

(a) Identification of the imividuals or organizations .
responsible for the preparatim revision, review, approval,
ard release of the document -

(b) Reviewofdoannentsaffectjmqualitybyhﬁivid:alsor |
organizational elements with responsibility for
implementation :

(c) Reviewofdocmautsaffectingqualityhyirﬂividua]somer
thanthepmpamrofﬁzedoament

(d) Access by reviewing arganizations to pertinent background
taorinfomatimmassmacmpletereview

(e) Resolution of review camments for which resolutions are
cansidered mandatory by the reviewing crganization prior to
comments

molutionsaretobedoamentedardmaintainedmaccordame
withappmvedpmcedxm
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6.1.3

Issuance ard Distribution

Document issuance and distribution will be controlled to assure
that correct, applicable, and current documents are available to
the perscmnel performing prescribed activities prior to
mrkarﬂatthelmtimﬁmmkisperfozmed
Doamerrtcontmlprm&mwillnnludethefollowhg

: p:mvisioxs

(a) Idartifi@timarﬂmﬁdngofdoctments including documents
zeleasedpriortocmpletimofthea;pmvalprms

(b)uairrtenameofdocmnerxtdistrihrtimli'sts
(c)mﬁdmcrmlofobsoleteoramsededdoaments
(d)!&ainte:xameofanhdexgivh:gmvisimstaws for docauments

_Controlled Documents

(a) Provisions for controlled documents w:lll include

- (1) Identification and marking of documents including
doc.mentsreleasedpriartocmpletimoftheammval
process '

(2) Useofzeceiptadmledgementdoc.mentt:armittal
' fonns

(3) Maintenance of cmtzolled—doament distrih.ttioh lists

(4) Marking, mmovai, or destruction of cbsolete or
superseded caontrolled docauments

(5) Maintenance of an index giving revision status for
controlled documents (controlled document list)

(b) Controlled document recipients will be responsible for
acknowledging document receipt, assuring that the latest
authorized documents are in use, and marking, destroyitg or
tetummgobsoletecrsupersededdocmenbs

(c) Controlled documents that are considered PROGRAM baseline
doauments will be hardled in a mamner consistent with the
requirements in DOE/RW-0068, Progream Baseline Procedures
M:-bﬁ_k(om/ﬂ-l) and DOE/RW-0083, Program Change Control
FProcedure. cmtrolleddoam'xtsmlbeljstedinthe
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6.2

YQGR Baseline Register."® The "OGR Baseline Register® will be
issued as changes or revisions ccour to assist recipients in
mintaining te files. Document recipients will be
responsible for assuring that only the latest baseline
documents are used arnd that cbsolete or superseded documents
‘are so identified, destroyed, or returmed.

6.1.4 2pplicable Quality Assurance Administrative Procedures

The planned OCRAM quality assurance administrative procedure
applicable to OCR®M's document control activities is:

QARP-6.1 Controlled Documents
participants
control activities as prescribed in their QA PROGRAMs. The provisions
established will be in campliance with the QAR. OCR®! ard the Project

Offices will monitor the document cantrol measures of the PROGRAM
participants through the use of assessments, audits, and surveillances.
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SBCTION 7
CONTROL, OF PURCHASED ITEMS AND SERVICES
7.0 GENERAL

EZmixIixxzunilzuiﬂxdxzun:hd11>dewensgaand.implement.pmucedures that
assure that purchased items and services are controlled to assure

conformance with specified requirements.

This Section describes the provisions established by OCRI to cantrol
| items and services. Purchased items and services control
activities that are implemented by other PROGRAM participants are also
addressed. : o
7.1 OCRWM CONTROL OF FURCHASED TTEMS AND SERVICES

7.1.1 Control o | |
'Activitiestocmuolpm:ased' 4tems and services will be
established and will be implemented by procedures. These

will describe the methods used to evaluate Project

procedures
Offices!' and PROGRAM-participants' performances in mesting
PROGRAM cbjectives.

 OCRM delegates procurement of items to Project Offices and other
PROGRAM participants. The system for control of purchased items
ard services includes:
(a) Procurement planning

ished and documented as early

Procurement planning is
as pmacticable to pmcvide appropriate interface
campatibility and to assure a.systematic approach to the
procurement process.

(b) Supplier selection ‘
Source Selection Officials are réspcnsible to solicit bid
offers or proposals as well as to evaluate and select

sources. The appropriate Associate Director and Director,
OQA.paxtd:dpate in the supplier selection process.

{c) SUpplier'perfcrmance evaluation 7
Methods and criteria for evaluating supplier performance ave
mutually'establiShed.by'the cognizant Associate Director and
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the Director, OQA. Interfaces with the supplier are
established as necessary to ensure that the performance

measurement methods are appropriate, adequate, and understood

by each involved organization. The methods used include
establishment and evaluation of performance cbjectives,
review of supplier's records and nonconformance controls, and
performance of management assessments, audits, surveillances,

Q) Sl.!pplier-generateddoumentcmml 7
mzen:equizaibyptoaxzeuéxxtdoannents,'axppliers' QA
PROGRAMs will be reviewed and accepted prior to initiation of

~ activities affected by the quality assurance program.
suppliers to OCRM or other PROGRAM participants for use,

review, approval or concurrence are specified in applicable
tedmimlmﬂqualityassxnancerequjxanents

(e) Change control

ngastopmdmaséditensorsexvicsareevaluatedinﬂxe-
samemamxeraniwiﬂxthesanecriteﬁ.aastheongiml

" procurement documents.
(£) Acceptance of 1tensmﬂsexvice£

Acceptameofpmd:aseditemcrservic&hnluiemeor
moreoftbefollo&dmtedxrﬂqas ‘

(1) Tectnical evaluatieon of the purchased item, data, or
report produced :

(2) Surveillance or audit of the supplier or both

(3) Review of objectiveevidmx:eofcmfornancewith
prowrmmxtrequirenmts

. (4) Periodic evaluations of each supplier's certifications of
, cmfomamebyatﬁits, indeperdent tests, peer review, or

to verification methods to sesure that the

certiﬁcationsarevalida:ﬂthatthepmpermultsam
- documented .

(5) SOurcearreceiving inspections or both
(6) Post-installation testing |
(547) |
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7.1.2 2pplicable Quality Assurance Administrative Procedures

The plamned OCRWM quality assurance administrative procedures
applicable to OCRM's purchased items ard services control

activities are :
QAAP-2,5 Quality Assurance Document Review
QAAP-7.1 CmtmlofnndzasedltemsardSexviceﬁ

7.2 OBERWPAMIC[PANIS

ProjectOffioaarﬂoﬂxeer{pa:ticipmttsvdllmplementgmdmsed
items and services control activities as prescribed in their QA
PROGRAMs. The provisions established will be in campliance with the

- QAR. OCRM and the Project Offices will monitor the purchased items and
services cantrol measures of the PROGRAM participants through the use of
assessments, auiits,axﬂsmeillam
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SECTION 8
TDENTTFICATION AND OONTFOL OF MATERIAIS,
PARTS, OOMEONENTS, AND SAMPIES
8.0 GENERAL

8.1

Identification and control of materials, parts, coamponents, and samples
at each PROGRAM-participant otganizational level will be accamplished
in accordance with written procedures. These procedures will describe
the methods for assuring that only correct and accepted materials,
parts, camponents, ard samples are used. Identifications will be
mintamedm,orindoc.m'rtstraceableto,ﬂmematerials, parts,

chpcnertts axﬂsanples

mmmmmmmowm'

The work associated with identification and control of ;tatenals, parts,
carponents, and samples will be delegated by OCRM to Project Offices
ard other PROGRAM participants. ,

OCRM will overview the work of the Project Offices and other PROGRAM
participants to verify their implementation and effectiveness. this
overview will include awxdits, surveillances and reviews by the OCRM

OTIFIER PROGRAM PARTICIPANTS

ijectOfficsaxﬂcthermpardcipantsimplementmatedal
parts, camponents, and samples will contyol activities as prescribed in
their QA PROGRAMs. The provisions established will be in campliance
with the QAR. OCR¥M and the Project Offices will monitor the materials,
parts, components, and samples control measures of the PROGRAM

participants through the use of assessments, audits, and surveillances.

(S6)



Decenber 14, 1988

9.0

9.1

Revision 1

. SECTION 9
OONTROL: OF PROCESSES
GENERAL '
The control of processes at each PROGRAM-participant organizational
level will be accamplished in accordance with written

These procedures will describe the methods forassuringthatpmcss&s
ard special processes are identified and controlled by qualified

procedures and equipment in accordance with specified requirements.
OCRM OONTROL OF PROCESSES
'mewoi'kassociatedwithmtrolofpmcssaswillbedelegatedby

- OCRM to Project Offices and other PROGRAM participants.

9.2

-OCRM 'will overview the work of the Project Offices and other PROGRAM

participants to verify their implementation and effectiveness. this
overview will include audits, s&nveillamsarﬂmviewsbythe@ﬁ

- OQA.

OTHER PROGRAM PARTICIPANTS

Project Offices and other PROGRAM participants will implement process
control activities as prescribed in their QA PROGRAMs. The provisions
established will be in compliance with the QAR.. OCRWM and the Project

Offices will monitor process control measures of the PROGRAM
participants through the use of assessments, awxdits, and surveillances.
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SBECTTON 10

10.0 GENERAL

Inspection activities at each PROGRAM-participant organizational level
in accordance with written procedures. These
procedmswiudscdhethemethodsbymmhspectimsthatare
required to verify conformance of items and activities to specified
requirements are planned, executed, and documented.

10.1 OCRWM INSPECTION

'nxemﬂcassociatedwithinspectjmmswﬂlhedelegatedbyocmmw
ProjectOfficasa:ﬂoﬂlerMparticipants

»mwnwewiavﬂ:emkofﬁxemjectcfﬂcaandotherm
participants to verify their implementation and effectiveness.  this
overview will include andits, surveillances and reviews by the OCRM

10.2 OTHER FROGRAM PARTICIPANTS

Project Offices and other PROGRAM participants will implement inspection
control activities as prescribed in their QA PROGRAMs. The provisions
-established will be in campliance with the QAR. OCRW®M and the Project
Offices will monitor inspection control measures of the PROGRAM
participants through the use of assessments, audits, and surveillances.
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SECTION 11
TEST CONTROL
- 11.0 GENERAL

control of test activities at each PROGRAM-participant organizational
level will be accamplished in accordance with written
Mepmcedmeswilldacﬁbethemeﬁwdsforassmingﬂ:att&tsﬂmat
are required to verify conformance of an item to specified requirements,
to demonstrate that items will perform satisfactorily in service, and to
collect data, such as siting or design input, amproperly planned,
executed, documented, and evaluated.

. 11.1 OCRM TEST OONTROL

Mworkassociatedwithtestcmt:olwillbedelegatedbymto
Project Offices and other PROGRAM participants.

OCRM will overview the work of the Project Offices and other PROGRAM
participants to verify their implementation and effectiveness. this
overview will include audits, surveillances and reviews by the OCRM
OQA.

. 11.2 OTHER PROGRAM PARTICIPANIS

Project Offices and other PROGRAM participants will implement test
control activities as prescribed in their QA PROGRAMs. The provisions
established will be in campliance with the QAR. OCR¥M and the Project
Offices will monitor test control measures of the PROGRAM participants
through the use of assessments, axdits, and surveillances.

(59)



December 14,71988
Revision 1

SECTION 12
12.0 GENERAL

Measuring ard test equipment control activities at each PROGRAM-
participant organizational level will be accamplished in accordance
with written procedures. These procedures will describe the methods by
wvhich tools, gages, instruments, and other measuring and test equipment
used for activities affecting quality are controlled, calibrated, and
agggsted at specified periods to maintain accuracy'within necessary
limits,

n1mmwmsmmmsrmmm

The wcrk,associated.with cantrol of‘measuring ard test eqpipment will be
delegated by OCRM to Project Offices and other PROGRAM participants.

OCRM will overview the work of the Prnﬁeét Offices and other PROGRAM
participants to verify their implementation and effectiveness. this
overview will include audits, surveillances and reviews by the OCRM
OQA.

12.2 OHER PROGRAM PARTICIPANTS

Project Offices and other PROGRAM participants will implement measuring
ard test equipment control activities as prescribed in their Qa
PROGRAMs. The provisions established will be in campliance with the
QAR. OCRM and the Project Offices will.monitor measuring and test

- equipment control measures of the EEDGRAH@participants thrcugh the use
of assessments, audits, and surveillances.
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SECTION 13
HANDLING, STORAGE, AND SHIPPING
13.0 GENERAL

The hardling, storage, and shipping of items at each PROGRAM-participant
organizational level will be accomplished in accordance with written

procedures. ‘These procedures will describe the methods for assuring
control of activities associated with handling, storage, cleaning,

. packaging, shipping,arﬁprasezvatimofitanstopreventdamageorloss
ardtominimizedeterioratim

nlmmmm, STORAGE, AND SHIPPING

'meworkassociatedwithhandlmg, storage, and shipping will be

OCRIM will overview the work of the Project Offices and other PROGRAM
participants to verify their implementation and effectiveness. this
overview will imltxieaudits, smveillamasardreviewsbythem
OQA. -

13.2 ammumc&mms

Project Offices and other PROGRAM participants will implement handling,
storage, and shipping control activities as prescribed in their QA :
FPROGRAMS . 'mepu:ovisiorsestablishedwillbeincwpliamewiﬂuthe
QAR. OCRWM and the Project Offices will monitor handling, storage, and

shipping control measures of the PROGRAM participants through the use of
assessments, audits, and surveillances. .
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14
INSPECTION, TEST, AND GPERATING STATUS
14.0 GENERAL '

Inspection, test and cperating status activities at each PROGRAM-
participant tional level will be accomplished in accordance
with written procedures. These procedures will describe the methods
used to identify the status of inspection and test activities to assure
that required inspections and tests are performed and to assure that
items that have not passed the required inspections and tests are not
inadvertently installed, used, or operated. =

14.1 OCRWM INSPECTION, TEST, AND OPERATING STATUS

delegated by OCRRM to Project Offices and other PROGRAM participants.

OCRM will overview the work of the Project Offices and other PROGRAM
participants to verify their implementation and effectiveness. this
overview will include audits, surveillances and reviews by the OCR®

14.2 OTHER PROGRAM PARTICIPANTS

Project Offices and other PROGRAM participants will implement
inspection, test, and operating status control activities as prescribed
in their QA PROGRAMs. The provisions established will be in campliance
with the QAR. OCR¥M and the Project Offjces will monitor inspection,
test, and operating status control measures of the PROGRAM participants
through the use of assessments, audits, and surveillances. .

- (62)
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SECTTON 15
| CONTROL OF NONCONFORMING FTEMS
15.0 GENERAL A |

Identification and control of nonconforming items will be accamplished
in accordance with written procedures at each PROGRAM-participant
organizational level. These procedures will describe the methods used
toidentifyandcmrtmlrmnonfomi:gitaxstopmventhadve:tent
installation or use.

m;lmmwmmm

The work associated with identificationarﬁcmtxbl of nonconforming
-items will be delegated by OCR® to other PROGRAM participants because
OCRM neither directly produces nor directly procures hardware items.

. OCRM will overview the work of the Project Offices and other PROGRAM
participants to verify their implementation and effectiveness. this
overview will include audits, surveillances and reviews by the OCR¥M

15.2 OIHER PROGRAM PARTICIPANTS

Project Offices and other PROGRAM participants will implement
nonconformance cantrol activities as prescribed in their QA PROGRAMS.
‘The provisions established will be in campliance with the QAR. OCRM
ard the Project Offices will monitor nonconformance control measures of
the PROGRAM participants through the use of assessments, audits, and
surveillances. . .
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- SECTION 16
QORRECTIVE ACTION

16.0 GENERAL

Conditions adve:setoqualityvdllbe identified ard pramptly corrected
ateadlmm-participantorganizatjmllevelinacoordaxnewith

written

significantcmditionsadvezsetoquali are jdentified and evaluated
to detemmine cause, generic implications to the PROGRAM, corrective
action, and action to preclude recurrence. Provisions for reporting
signifi&antcmﬂitiasadvemetoqualitytothecognizantAssociate
Directorarﬂﬁxebirector,@wﬂlalsobepzscri&dinpmcedum

' 'misSectimdsczdbstbeptwisicmﬂxatwﬂlbeestablishedhyom

to implement corrective action. Corrective action measures that will be

inplanenbedbyotherm-participantofﬁcwamalsoaddmsed
151moommvzmw" ‘

16.1.1 Control

16.1.2

16.1.3

con'ectiveactimactivitiswﬂlbestablishedardwillbe

implemented by procedures. These procedures will define the
methods and respansibilities for the analysis for trends; the

processing, control, ard resolution of deficiencies; and the
harﬂling of significant corditions adverse to quality
Trerd Analysis

Information dscr:lbmg the degree of the achievement of quality,

-such as axdit reports, surveillance reports, and other deficiency

and deviation reports identified within, or by, OCR¥ or OCR®M-
managed PROGRAM participants will be analyzed by OQA to identify
adverse trerds in quality. OQA will perform trend analysis in
accordance with written procedures. Adverse trends will be
evaluated to determine PROGRAM impact and corrective action.

Significant Conditions Adverse to Quality

Corditions adverse to quality cited within OCR® will be

to the cognizant Associate Directors and the Director, OQA by
using a Deficiency Report (DIR). The Director, OQA will evaluate
deficiencies amd will issue a Corrective Action Report (CAR) for
any condition adverse to quality that, were it to remain
uncorrected, could adversely affect safety or waste isolation.
Nonconformances, deficiencies, and conditions adverse to quality

(64)
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identified by OCRM perscrmel at other participantst facilities
will be brought to the attention of the participant and handled
using the participant's nonconformance or corrective action
system. Division Directors, Branch Chiefs, and
Project Office managers will be mspousible for determining the
root cause of the condition, the generic implications to the
PROGREM, the corrective action, and the action to be taken to
preclude repetition. The determinations that are made and the

. corrective actions that are taken will be documented and reported

to the cognizant Associate Directors and the Director, OQA for
review and assessment. The Director, OQA will be responsible for
verification of the implementation and completion of corrective
action by signatory concurrence on the corrective action report.

16.1.4 Amlicable Quality Assurance Admjnistzative Procedures

The plamed OCRM quality assurance administrative
applicable to OCRM's corrective action cont:rol activitis are:

QAAP-16.1 Corrective Action
QAAP-16.3 . Resolution of Differing Technical Opinions
QAAP-16.4 - Resolution of Issues Involving Quality

QAAP-16.5 Iuprovemnt of Quality

IGZOIHERWPARI'ICIPN‘H’S

Project Offices and other PROGREM participants will implement corrective

acti.oncmtmlactivitiesaspu:scﬁbedintheirmm. The
provisions established will be in campliance with the QAR.  OCRM and

- the Project Offices will monitor correctjve action cmt:mlmeasmof
ﬁemwmmmmmusecfassmts,mﬂits, '
sxnveillancs

- (es)
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| SECTTON 17

‘17,0 GENERAL

, he quality assurance (QR) reccmds pmcgram.acttvities for the PROGRAM

will be accamplished in accordance with written procedures. These
procedures will describe the integrated set of activities for creating,
identifying, collecting, controlling, pmocessing, organizing,
ggétributing storing, preserving, retrieving, disposing of PROGRAM

'Specifié records management ptcgtam requirements for all PROGRAM
L participantsamdelﬁieatedinmowhm&mg@t_&lig@

'mjssectimdsmu:eprwisionsﬁ:atmlbestabushedbyoam

to implement QA Records program activities. QA Records program
activities that will be imp&emented by other PROGRAM participants are
also addressed.

17.1ommqamsm '

17.1.1 QA Records

The PROGRAM QA Records system.will be a subset of the overall

PROGRAM records management system. OCR® will retain

responsibility for the total QA Records system while delegating

work associated with certain functians to the Project,Offices and
" other EEDGREH:participants

- Requirements for the PROGRAM records managemeht systém are
delineated in DOE/RW-0194, Records Management Policies and

. Program
provide for the implementation and control of QA Records. The

- Information Resources Management Division within OPARM manages

~ QA Records for the PROGRAM.  Control and maintenance of QA

- Records is delegated to the records management contractor for
those QA Records generated or received.by'cCRWM or OCRAM-managed
PROGRAM participants.

QA Records will be generated and‘uniqpely identified in
accordance with written procedures. The unique identification
for QA Recards includes an accession mmber (a unique, sequential
muber), the designation "QA," a work breakdown structure (WES)

(66) |
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nmber, and a work package rumber when appropriate. The
quality-leveldesignatimissrmnaspaztofﬂmeQARecordmere
pracdmlormaccaupanymgdoamentatim.

QARecordsthatamgenexatedorreceivedwﬂlbecollected,
identified, and transmitted to the OCRM Central Records
Facility. The OCRMM Central Records Facility will process each
record into a central camputerized database and prepare each
recordfcrstorageinacco:damewithwrittenprocedlm

' AcexfcralmcordsfacilitywillbeestabushedforQARecordsin

accordance with the "Records Management Policies and
Requjxe:nants"docmentaxﬂwillmeetthefimardenvirmmental
cm'diticrsspecifiedintheQAR o

17 1.2 A;plicable Quality Assurance Administrative Procedxm

'meplammedOMqualityassmameadministrativepmoe&m
appliczbletoOd&M'sQARecords contml activities are:

- QAAP-17.1 »Recozdsxamganem: '
QAAP—I’IZ - Correspondence Control

17.2 OTHER PROGRAM mm

Project Offices and other PROGRAM participants will implement QA Records
control activities as prescribed in their QA PROGRAMs. The provisions
established will be in compliance with the QAR. OQ&MandtheProject
Offices will monitor QA Records control measures of the PROGRAM
participan&ﬂnmghtheuseofassssments, audits, and surveillances.

m{participantswillestablishcetmlardlmlrecords
facilitiesasdmibedinﬂzeom{mecordsnamgenentpolicisarﬂ

Requirements" document.

AQARecozdsge:mtedorreceivedbym{participantswillbe,’
‘collected, identified, and, after processing at the local records
m@;%z&mmmawmlmtacnityfwmsmm

procedures.

database and for storage in accordance with written

- (67)
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- SECTION 18

 18.0 GENERAL

OCR will establish and implement a quality assurance audit program to
provide verification of the status, adequacy, and
campliance and implementation effectiveness of the OCRM quality
assurance program and its elements. Intermal and external awdits will
-be conducted. Audits will be performed to determine the degree of

- conformance with quality assurance program requirements, campliance
 with procedural requirements, and the effectiveness in achieving quality
assurance program objectives. Aidit planning, scheduling, preparatien,
performance, reporting, follow-up, and close-cut methods as well as
metmdsforselectinn,trajnixg arﬂq:alificatimofauditpersomel
will be addressed.

misSectimdscribsthepmvisimstobeestablishedbyochto
implement the quality assurance audit program. 2Awdit activities that
areinplementedhyotheera:ticipantsarea]soaddmsed

1810®MAUDITPRJ(§?AM
181.1AuiithgramInp1enerrtatim

Pmcedxmwilldsczibethemeﬂxodsaxﬂrespm'sibiliti&
applicable to axdit activities to determine campliance with
requirements and to assess the programmatic compliance and
inplementation effectiveness of OCR¥M's and PROGRAM-participants’
quality assurance programs. The audit program will include
technical and programmatic verifications. Implementation of '
Project Offices! quality assurance programs will be audited on at
leastatriemialbasistoasssscm:plimneaxﬂjxplazentatim
effectiveness. _

The Director, mismspm'siblefortbedevelopnent '
:Inplen:entation, mﬂmﬁitezzameofﬁaemmw.i.tpu:'ogmm

1812Mitprocass
chce&mforatﬁitactivitiawilla&lress

(a) Accmplislmentoftheplamimandsdxedulhqofmﬁit
activities to ensure PROGRAM-deliverable products and
processes are evaluated camensurate with the importance in

achieving mission dbjectives and scheduled campletion dates

assignedtothepmo&xgtsorpmcsss
 (e8)
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Internal audits of the implementation effectiveness of the
quality assurance program will be performed at least once each

- year or at least once during the life of the activity

- ®)

(c)

(@

affecting quality, whichever is shorter.

Qualification and certification of audit team menbers and
certification of lead axditors' qualifications. Audit team
members collectively have the necessary programmatic and
technical expertise in the work being axdited. Audit team
menbers may be from the same organization which was
respansible for accamplishing the work being audited but they
cannot be the individuals who actually performed or directly
 supervised the performance of the work being audited.
Axditor and lead auditor training and qualification programs
are administered by the Director, OQA. 'meDirector oQA
also certifies lead auditors.

Accanplistmentofmﬂitpreparatimactivitiamderthe
direction of a designated audit team leader who is a
certified lead anditor and independent of having direct

. responsibility for the work being awdited. The audit team
leader is selected by the Director, OQA. Preparation
activities include the accumlation of reference materials;
governing quality assurance program documents; and audit,
management assessment, and surveillance records for the
audit. These activities also include an evaluation of andit
team member orientation needs and the development of
orientation materials or presentations. Materials that are
needed for conducting the axdit are developed during the
audit preparation phase and include an awdit plan, an axdit
notification letter, and a written checklist or procedure.

Conduct of audits in accordance with written procedures amd |
checklists, Andit team members perform document reviews,
interviews, and other activities described in the andit -
checklist under the direction of the audit team leader.
Adit team members regularly cammmicate the status of
assigned activities as well as problems ard potential
problems to the audit team leader who ensures any problems
that require immediate attention are relayed to the audited
tion's representatives in a timely mamner. Regular

organiza
- discussions with the audited organization's representatives
_ are held to discuss the status of andit activities and to

pramote effective commmications between auditor and auditee.
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The scope of each andit will be based an an evaluation of the

- activities to be audited. The evaluation will consider:

(1) Results of p:eviws internal audits
(2) Results of previous extrinsic audits

~(3) Impact of significant changes in perscmel organization,

orqualityassznancepa:ogram

mescopeofanmﬂitmymmeveriﬁcatjmofproduct

quality and technical adequacy of work being done as well as
programmatic campliance and implementation effectiveness.
Persomel with appropriate technical knowledge are assigned

' - as audit team menbers to evaluate the technical aspects of

(o)

processes and the acceptability of the quality of products
resulting from the processes. Technical requirements are

selectedforaxﬂitverificatimfxanthegovemingtedmical
requirements docauments and are included in axdit checklists.

Potential audit deficiencies are discussed within the audit
team and are formalized into findings and cbservations by the
audit team leader. Results of the audit are presented to the
audited organization's representatives by the audit team
leader (and team members) in a postandit conference to
caplete the auxdit conduct phase.

Amlysisbythemofdataﬁmﬁxepetfomanceofthemﬁit

. and documentation of the results in a

(D)

containing an
e:mrtive sumary, findings, cbservations, awndit activity
pa:ticipamlist,axﬂcamnents Reports are
t:arsmitted to the audited organization for review,
assessment, ard appropriate action with copies distributed to
the andit team members; the Director, OCRMM; Director, OQA: -
Associate Directors; and cognizant (that is, responsiblefor

“audited areas) division branch, Project Office, and

contractor managers. maddition copies will be provided to
the NRC and the State of Nevada. Auiitteamleadersgenemte
atﬂitrepomgmt:wiﬁadatathatismqustedfxmmﬁitteam :
menbers Director, OQA approves audit reports prior to
transmittal and distribution. Findings and cbservations
require responses from audited organization-designated
repu:smtativeswiﬂ'zspeciﬁedactimdats

Reviewcfmﬁitmspmssbyﬁmcognizantl&ssociate

- (70)
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Directors theDirector, OQA,andtheassignedaMitteam
leadertodetemine

(1)Adequacyofmctmusedetemimticns

(2) Acceptability of corrective action cammitments for the
. deficient (and similar) canditions (past and present)

(3) Acceptability of cannitt:ed acticns to p:eclude
: ream:'ence of the deficient cmﬂitions

(4)Adequacycfthedeficierqinpactevaluatimmthedata
crwm:kperfcmedaxﬁthegeneric implications on the
PROGRAM o

(5) Accepl:ability of an inplementatim and canpleticn
schedule for corrective and prevem:ive actim (to
- preclude recurrence)

(6) Apprcpriabemss of corrective act:icn respcmibility
assigmments ,

cmductoffc]lcw-upacti.crsbyassigrxedeemmelstn'
are under the direction of the Director, OQA to verify ‘
satisfactory implementation of corrective and preventive
actions that were taken to resolve audit findings and
chservations. Documented verification of corrective and
pu:eventiveactiminplenmtatimisdccxmentedtosupporh
close-out of each finding and cbservation.

m‘sifonmd:ganplifisthepmgmasappliedtoexten‘al
- audits: -

(a)

Afterawardofthe’contzactarﬂbasedmme‘detemimtim of
the quality classification of each item or service to be
prcc.xred,theneedfcrectemalaxﬁitswillbeevaluated.‘ A

. determination may be made that external awdits are not

for procuring items that are (a) relatively simple

‘and standard in design, marmfacturing, and testing or (b) -
‘adaptable to standard or autamated inspectimscrtstscf‘

the end product to verify quality characteristics after
delivery. 'meratimnlefcrmtpetfcmi:ganextenzalatﬂit

,willbedccxmented

- ()

‘When external andits are determined to be necessary, aundits

| (71)
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. {(d)

at least a triemnial basis. External axdits of the .
suppliers' quality assurance programs may be performed by a
third party for PROGRAM participants. The triemnial period
begins when an audit is performed. The neced for more
frequent external audits of a supplier will be evaluated when
major changes to contract scope or work methodology occurs.
Preaward surveys may serve as the first triemnial awxdit if
“the scope and conduct of the preaward is similar to the scope
ard conduct of the other triemnial awdits.

Aundits conducted on a supplier by an extermal arganization
for the PROGRAM participant or for a group of purchasers that
‘includes the PROGRAM participant are an acceptable
alternative to a PROGRAM-participant conducted audit provided
that the scope of the audit meets the needs of the PROGRAM
arﬂﬂ:emﬁitreportispmddedtomempazticipant

'mem;:articipant zspmsiblefcrtheadequacy
of these andits. -

Amualevaluatim'sof will be performed or
arranged for, Evaluaticxsvillbedoc.mented These

~evaluations will assess:
(1) &mlier—ﬁmdsheddoomentsandzecords

(2) Previous verification results

- (3) Suppliert's cperatimexperieme with iderrtial or similar .
products provided to

(4) Eb:trimicverificatimmﬂtssudmasmﬁitsbythe
. customer, AYE, or NRC

18 1.4Appliczb1emauwmmemmm15trativepmce&m

'n:eplammequualityassmameadministzativepmce&m
applicable to OCRIM's QAagdit activities are:

QAAP-18,1 Certification of Amdit Persormel
QAAP-18.2 Auﬁt Program

A ISZUIHERHWAHPARHCIPANIS

ProjectOfficasardothermparticipantswininplmrtmﬂit
activities as prescribed in their QA PROGRAMs. The provisions
established will be in compliance with the QAR. OCRMM and the Project
Offices will monitor audit control measures of the PROGRAM participants
't:hrmght:heuseofassssnents, audits, and surveillances.
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