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CGR/B-3, Cuality Assurance Plan for Hich level Radicactive %aste
Repcsitories, August 1986; DOE/FW-0032, Quality Assurance Maracement
Policies and Recuirerents, Cctcker 1985; DOE/RW-0103, Cuality Assurarce
Directive, Octcker 1986; and the '"Director's Statements on Managing for
Quality and Quality Assurance," July 14, 1987, were reevaluated in light of
Cengressional redirection of the Civilian Radicactive Waste Management
Program in Decenker 1987 and a major reorganizaticn of the Office of
Civilian Radicactive Waste Management in April 1988. As a result of the
reevaluation, these fcur documents have been superseded and replaced by

DOE/FiW-0214, Quality Assurance Requirements Document (QARD) and DOE/RW-
0215, Quality Assurance Program Descripticn (QAPD). OGR/B-14, Quality
Assurance Recuirements for Hich-Level Waste Form Production, February 1988,

has been superseded and replaced by the QARD.
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GEIERAL

Quality achieverernt is a antirulrg resrensibility of managerent at all levels
in the U.S. Cegartment cf Energy's Civilian Radicactive Waste fanagement
Program (FRCGRAM) . Vell deZired quality assurance (CA) pregrarns describing the
minimm maragemenrt centrols reecded to achieve FRCGRAM cbhjectives are to ke
established ard effectively irplemented by all PRCGRAM participants. These
parcicipants irclude the Office of Civilian Radicactive Waste Management
(CCRwM) , Assistant Secretary for Nuclear Erergy (ME), Assistant Secretary for
Cefense Prcgraems (DP), Creraticns Offices, Project Offices, contractors,
subcentractors, naticnal lakoratories, and other goverrment agencies performirg
activities affecting quality for the PRCGRAM. ‘

FURFOSE AND AFPLICABILITY

This document cefines the quality assurance requirements gcverning activities
affecting quality of all PROGRAM participants unless specifically stated
otherwise hereirn. These quality assurance requirements are applicable to the
Mined Geologic Dispcsal System (MGLS), Waste Acceptance Process Activities of
High-Level Waste Form Producticn, Transport of Spent Fuel ard High-level
Muclear Waste, and Mcnitored Retrievable Storage.

The anplificaticns identified in Secticns 1 through 18 of this document are in
addition to ANSI/ASME NCQA-1-1986b (1NCA-1) requirements and apply to all FROGRAM
elements.

Specific amplificaticns of OCRWM's quality assurance program applicable to the
following programs, Mined Geologic Disposal System, Waste Acceptance Prccess
Activities of High-Ievel Waste Form Production, Transpert of Spent Fuel and
High-Level Waste, and Monitored Retrievable Storage are identified in the
arperdices to this decument. :

PROGRAM participants develcp quality assurance program descriptions amd lcwer-
tier documents to inmplement the requirements of the QARD.

This document incorporates and supplements the applicable quality assurance
program requirements frocm 10 CFR 60; 10 CFR 71; 10 CFR 72; 10 CFR 50, Apperdix
B; NQA-1l; and DOE Orders. As such, only this document ard the documents
identified herein need ke referenced for OCRWM's quality assurance program
requirements. Hcwever, this document has not incorporated the technical
irplementation requirements and criteria of Requlations, DOE Orders, amd
applicable NMUREGs that are to be used when implementing the OCRWM quality

assurance progran.

(xiii)



YQA-1 has reen chesen as the tasic deament for the CCRN quality aszuron
Srogram recuirswents kecausa [CE Crier 37€0.88, Gualisy dssurarca, has erdersed
IICA-1 as the preferred stardard Ior quality asswanc? rzquirzments Sorothe
muclear arza ard the Unitad Statas MNuclear Regulatzry Comaissicn (NRC) in
Jegulatory Guide 1,23 has fzurd that the rsquirsrents cf NGA-1 arz accegtable
for use in quality assurorca cregrans for Teacter cesign ard cerstrnuctien.

t

Together, CCE/RW-0214, Qualitv dssurarce Recuirerents Ccaiment (GARD) ard
apprcved Quality Assurance Program Cescrirticns (CAFDs) reprasent the "cuality
assurarce plan" fcr the Civilian Radicactive Waste Managewent Program.

Ceviaticns retween requirerents as stated in this decurent ard any higher-tier
requirerents document accurately reflect aporoved excegticns to, or
clarificaticns of, the higher-tier requirements. 1In the evet of differerces
tetween a requirerent stated in this decurent ard staterents in any lcwer-tier
decurent, this decument shall prevail unless the organizaticn resrersible for
the lcwer-tier decurent has cktaired pricr written CCRWM corourrerce with the
exception or clarificaticn.

RESPCMSIBILITY

The FRCGRAM Director retains respensibility for the total quality assurance
grocgram; ensures its develcrrent, implerentaticn, ard verificaticn: ard retairs
ultimate review and apprcval authcrity cn matters pertaining to the
implementation of quality assurance prcgram requirerents.

CUALITY ASSURANCE FROGRAM BASIS

An irpcrtant quality principle cn which the quality assurarce program has teen
rased requires greater clarificaticn. This principle is that each perscn in
the PROGRAM is responsible for the achievement of quality in the work the
perscn perforws.

This quality assurance program provides for both the achievement of gquality ard
the verificaticn of that achievement. The lire organization has total
responsibility for the achievement of quality and the performarce of quality
control verifications, such as inspections and tests, to assure the achievement
of quality. The guality assurance organization has the responsibility to
provide assurance to senior line management of the line organizaticn's
achievement and verificativn of quality. This is accemplished thrcuch the
conduct of overview activities such as audits, surveillances ard assessments.
This concept represents an approach that departs from the more traditional
(classic) quality assurance fcund in most nuclear power plant quality assurance
programs, in which the quality control verifications are performed by perscnnel
who are part of the quality assurarce organization.
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The lire organizaticn ensurss that recple who perform quality reviews ard
quality ccntrol verificaticns meet the requirements of this decurent for
reviewer irdependerce frcm the work being performed.

The quality assurarce organization maintains a strong overview preserce in the
quality assurance program. To implement a streng overview program the quality
assurarce organizaticn performs sufficient ard effective verificaticns (such
as, audits, surveillarces, ard assessments) on activities affecting quality.
Cverview activities are scheduled to address the concerns of management and
ccrplerent the actval performance of activities affecting quality. The
schecduling prccess rust ke flexible to meet changes in work activities and
rewly identified ccrncerns. While the quality assurance organization is
required to perform an cverview functicn for management, this overview rcle
dces rot preclude the quality assurance organization from performing additional
support functicns that may be necessary to assure implementation of an
effective quality assurance program.
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1.0

1.1

SZCTICN 1
CRGANIZATICN
GZ2IERAL

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

QUALITY ASSURANCE PROGRAM MANAGEMENT

The quality assurance organization is responsible for describing,
integrating, and monitoring agreed upon quality assurance activities
within the scope of the quality assurance program. The quality assurarce
organization is responsible for ensuring the quality assurance program is
descriked in a quality assurance program description decument, integrating
quality assurance requirements with line management through review amd
concurrence of the quality assurance program detailed technical and
quality assurance administrative procedures, and mcnitoring the quality
assurance program activities through verification activities that, as a
minimm, include surveillances, audits, and assessments.

Each PRCGRAM participant shall identify the quality assurarnce management
position within their organization responsible for the establishment and
irplementaticn of their respective quality assurance programs. This

quality assurance management position shall have the follcwing
characteristics:

(a) An organizaticnal position at the same or higher organizaticnal level
as the highest equivalent manager responsible for performing
activities affecting quality

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

(c¢) The authority and responsibility to verify the adequacy ard
implementation effectiveness of organizations' and subtier
organizations' quality assurance programs

(d) No other duties or responsibilities unrelated to quality assurance

that could prevent full attention to quality assurance program
matters .

(e) Sufficient freedem frcm cost and schedule considerations when opposed
to quality considerations ’

(1)
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1.2

i.3

1.4

1.5

(£) Access to senicr maragement ard maragerent at the rext higher FRCGRAM
organizaticral level to identify, and cbtain resoluticn to,
unresolved quality ccrcerms

(g) Review ard approval reccmmendation authority fer quality assurance
prograns, revisicns to, and interpretaticns thereof.

DELEGATICN OF WORK

When CCRW or another FRCGRAM participant delegates work to cther PRCGRAM
participants, a qualified inrdividual or organization frcm within the
delegating office shall ke designated as responsible for the quality of
the delegated werk. PROGRAM participants shall describe the major
delegations of work involved in establishing the quality assurance program
or any part thereof to any other organizations.

DISFUTE RESOLUTICN

Provisions shall be made for the resolution of disputes involving quality
arising frem a difference of opinion at a given organizational level.
These provisicns shall include progressively elevating the dispute to the
level of the FROGRAM Director, if necessary. !
ALIBGATICN AND QUALITY CCNCERN RESOLUTICN

Provisions shall be established for individuals to express allegations and
quality ccncemns as cutlined or specified in the OCRWM Quality Concerns
Directive.

STOP WORK FROVISICNS _

Provisicns for issuing ard lifting stop work orders/requests shall ke
develcped ard inmplemented. Provisions shall include the following
factors:

(a) Criteria for stcpping work and for lifting stop work orders/requeéts
(b) Authorities and responsibilities '

(c) Methodology for lifting stop work orders/requests.

(2)
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SeCTICN 2
CUALITY ASSURANCTE FRCGRAM
2.0 GEMNERAL

The provisicns of NQA-1 Basic Requirement 2; Supplerents 2S-1, 2S-2, 2S-
3, ard 25-4; ard Aprendix 2A-1 shall apply with the follcwing
clarifications and amplificatiens.

2.1 CQUALITY ASSURANCE FROGRAM

PRCGRAM participants shall develcp quality assurance program docurents
that address quality assurance program requirements applicable to their
respective PRCGRAM sccpe of work. Quality assurance program documents
shall consist of a quality assurance program descripticn (scmetimes
referred to as a QA Plan) and cetailed technical and quality assurarce
administrative procedures. The quality assurance program shall meet the
requirements established by this document. The quality assurance program
descriptions shall ke reviewed and accepted in a timely wanner by lire
ranagement of the next higher organizational level. PROGRAM-participants!
quality assurance organizations shall review and make reccmmendations to
line management concerning the acceptance of lcwer-tier quality assurance
program descripticrs.

2.1.1 PROGRAM Participants' Quality Assurance Prograns

PROGRAM participants' quality assurance program descripticn
docurents shall include:

(a) Descriptions of the management controls and lines of
ccrmunication that exist with their ccntractors to assure
directicn of the quality assurance program

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

(c) Pescriptions of the quality assurance program
responsibilities of each of the organizational elements
shcwn on the organizational charts

(d) Descriptions of persons and organizations that have

authority to identify and resolve quality problems and of
programs that will implement these actions

(3)
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(e) Icentificaticn of existing or prcrcsed quality assurarce
program administrative procedures

(£) Cescripticn of the organizaticnal respensibilities for
reviewing, apprecving, verifying, and validating design
criteria and design docurents

(g) Cescripticn of the inspection program, including
organizational responsibilities

(h) Descripticn of the test control program sccpe

(1) Description of the sccpe and types of measuring and test
equipment to ke controlled by the quality assurance program

(jJ) Description of the methed for control of erronecus,
rejected, superseded, or ctherwise unsuitable data.

Each participant has the responsibility to define the specific
applicability of these quality assurance program requirements to
his subtier program participants.

2.2 REPORTING INDEFENDENCE OF PERSONNEL

2.3

If verification perscnnel are not part of the formal quality assurance
organization, they shall have sufficient authority, access to work areas,
ard organizational freedom to (1) identify quality problems; (2) initiate,
reccmmend, or provide soluticns to quality problems through designated
channels; (3) verify implementation of solutions; and (4) assure that
further processing, cdelivery, installation, or use is controlled until
proper disposition to resolve a nonconformance, deficiency, or
unsatisfactory ccndition 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

Participants' Q\ Programs shall include provisions for quality assurance
program planning to be integrated and coordinated among participating
organizaticns, including the quality assurance organization to provide
consistency and campleteness and to avoid duplication of effort. Quality
assurance program planning shall consider, as a minimum, the following
elements:

(4)
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(a)
(b)

(c)

(d)

(e)

(£)

(9)

(h)

Definiticn of activities

Determinaticn of the applicability of the quality assurance progran
to items and activities kased cn their irportarce to applicable
PRCGRAM cbjectives

Selective application of arprcpriate quality assurarce program
requirements and procedural controls' (that is, a gracded apprcach) to
items and activities

Assigrment of respensibilities for quality assurance program ccntrol

-ard verificatien activities

Identification of the specific scientific or technical informaticn to
ke collected, analyzed, or used

Identification of applicable technical and cuality assurarce program
management control and verificatien activities

Icentification of field, laboratory, amd engineering procedures for
sampling, testing, and analysis activities

Provisicns for the identification of required quality assurance
records.

2.4 READINESS REVIEWS

2.5

Readiness reviews shall be planned, performed, and documented and shall
apply to major scheduled or planned activities that affect or could affect

quality. Readiness reviews shall provide visible evidence of the
following characteristics:

(a)
(b)

(c)

Work activity prerequisites have been satisfied

Detailed technical and quality assurance program administrative
procedures have been reviewed for adequacy and apprcpriateness

Personnel have been suitably trained and qualified.

GRADED QUALITY ASSURANCE PROGRAM

2.5.1

Method

A methodology shall be developed to identify those items ard
activities to which the quality assurance program applies.

(5)
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2.5.2

Arplicaticn of Requirements and Controls

Quality assurarce program recuirements and precedural ccntrols
shall ke selectively arplied. The selective applicaticn ard the
cdegree of arplicaticn of the quality assurance program
requirements assigred to each item and activity shall ke
corrensurate with the following factors:

(a)
(b)
(c)
(d)
(e)
(£)
(9)
(h)
(1)
(3)

(k)
(1)

Consecquence of failure

Irportance of data

Ccrplexity of function

Reliability of process

Reproducibility of results

Unigueness of product |

Pegree of functional product demonstration
Degree of standardization

History of quality

Impact on schedule or cost to replace in the event of
failure

Necessity of special controls or processes

Significance to licensing process.

2.6 PERSCNNEL SELECTION, INDOCTRINATION, TRAINING, AND QUALIFICATICN

2.6'1

Supplement 2S-1 and Appendix 2A-1 shall only apply to personnel
who conduct inspections and test activities to verify
conformance of items to specified requirements for the purpose
of acceptance ard to demonstrate that items will perform
satisfactorily in service.

(6)
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2.6.2 Surplement 2S5-4 to NQA-1 shall apply excert that Paregraph 2 is
amplified with the follcwing requirements:

(a) Management of each FRCGRAM-rarticipant organizaticn shall
aralyze each jcb pesition to determire the quality-
affecting task respensibilities of the pesiticn. The
results of each analysis shall ke doccumented in positicn
descriptions that includes the ecducaticn and experierces
prerequisites for each position involved in the perforrance
or verification of activities affecting quality.

(b) Personnel selected to perform or verify activities
affecting quality shall have educaticn, experierce, ard
training ccmmensurate with the minimm reguirements
specified. Relevant education and experience shall ke
verified. The capabilities of an individual shall be kased
upcn an evaluaticn of ecucation and exgerience and compared
to those qualification requirements established for the
position. Management shall monitor the performance of
perscnnel doing work affecting quality and, at least
annually, determine the need for retraining or
reassigrment.

2.7 SURVEILLANCE

Surveillances shall be conducted to assess the quality of items or
activities.

(a) Surveillance of activities affecting quality shall be planned,
performed, documented, and reported to appropriate management.

(b) Surveillance shall be conducted to accamplish the following
cbjectives:

(1) Verify quality of work in progress

(2) Document campliance or noncompliance with requirements and
procedures

(3) Identify actual and potential deficiencies ard deviations and
promote prampt corrective action by cognizant management
responsible for performing the work

(4) Provide management information on activities under surveillance

(5) Verify timely implementation of corrective action.

(7)
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2.8

(c)

(d)

Surveillarce shall ke performed by perscnnel who are kncwledgeable
in, ard rct directly respensible for, the activities urder
surveillarce.

Surveillarce results shall ke documented in a report that centains
the follcwing elements as a minimum:

(1) Cescripticn of the activity or item under surveillarce

(2) Identificaticn of the perscns ccnducting the surveillance

(3) Icentificaticn of the persons contacted during the surveillance
(4) List of the requirements governing the activity or item

(5) Summary of the surveillance results that identifies
ceficiercies, ceviations, or exemplary practices ckserved

(6) Summary of any immediate corrective acticns taken.

MANAGEMENT ASSESSMENT

Indepencdent management assessments by persons above or cutside the quality
assurance organization shall ke conducted at least annually by, or at the

direction of, the highest management position identified in each PROGRAM-

participant's organization. These management assessments shall evaluate,

as a minimum, the follcwing program aspects:

(2)
(b)
(c)
(d)

(e)
(£)

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

Adequacy of organizational structure and staffing to implement the
quality assurance program

Adequacy of the indoctrination amd training program

Adecquacy of the quality assurance management information tracking,
evaluation, and reporting system.

(8)
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2.9 CUALITY ASSURMNCE FROGRMM MAMAGEMENT-INFCRMATICN REFCRTING AND TRACKL'G

(a) ZPRCGRAM participants shall report, dissemirate, ard track the
following types of quality-related maragement informaticn as a
minimum:

(1) Status of develcpment and implementation of the quality
assurance program

(2) Status of resolutiocn of significant conditions adverse to
quality, QA issues, and trends

(3) Summary of management overview results (exemplary practi
shall ke reported kut need not be tracked).

(b) Quality assurance program management information shall be reported at

least quarterly to the apprcpriate level of management and the next
higher PROGRAM-participant organizational level.

(9)
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3.0

3.1

3.2

3.3

SoCTICN 3

CESIGN CCNTRCL
GE2TERPAL

The provisicns of NGA-1 Basic Requirement 3 ard Supplerment 25-1 shall
apply to design, frcm corceptual design through final design. The
follcwing clarificaticns and arplificaticns shall apply to design and
design activities.

CESIGT ERRCR AND DEFICIENCY CCNIROL

Errors ard deficiencies in approved design and design informaticn

documents shall ke documented, and corrective acticn shall ke taken in
accordance with Section 16.

DESIGN CHANGES

The impact of design changes on procedures and training shall ke
evaluated. The changes shall be communicated to all affected grcups or
individuals.

CCMEUTER SOFTWARE DESIGN AND CCNTROL
3.3.1 Application of Requirements

(a) A ccrputer software design and control program shall be
develcped to meet the minimm requirements of this
subsection and shall be consistent with the documentaticn
guidance specified in NUREG-0856, Final Technical Pesiticn

on o er Codes for High-level Waste

- Management, June 1983.

(b) PROGRAM participants implementing computer software
development activities shall adhere to a computer software
life cycle model. The relative emphasis placed on each
phase of the computer software life cycle will deperd on
the rature and complexity of the computer software keing
develcped.

(c) The documentation for each phase of the ccmputer software

life cycle shall be reviewed and approved as specified in
each PROGRAM-participant's carmputer software QA Plan.

(10)




(d) Aan 2arple of cne conputer seftwars 1if: cycla medel Is
descrized zelcw:

(1) Recuirsments

(2} Cesign

(3) Irplerentaticn

(4) Test

(5) Installaticn ard Checkcut

(6) Creraticn ard Mainterarca.
. 3.3.2 Ccrputer Software QA Plan

The applicaticn of the ccrputer: software life cycle to ccnputer

software cdevelcpment and use shall ke as descriked in a ccrputer
software QA plan.

(a) A ccrnputer software CA plan shall ke prepared for each
conputer software develcrment or applicaticn effort at the
start of the ccrputer software life cycle. ‘The plan may
be prepared indiviceally for each piece of ccrputer
software or may exist as a gereric decument to be applied
to all ccrmputer software prepared within an crganizaticn.
The ccrputer software CA plan shall identify:

(1) Ccrputer software products to which it applies

(2) Organizaticns responsible for ccmputer software
quality and their tasks and responsibilities

(3) Required documentation

(4) Required cchputer software reviews

The ccrmputer software QA plan shculd reference any
standards, ccnventions, techniques, or methodologies which
guide the carputer software develcpment and descrike

methods to assure compliance to the conputer software GA
plan.

(11)
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(b)

(c)

(d)

Within the corputer software QA plan, ccrputer softwars
life-cycle raragement shall ke descriked. Each FRCGRAM
participant skall present the specific computer software
life-cycle centrols for their organization in their
cemputer software GA plan. The follcwing life-cycle
elerents shall apply, as apprcpriate, for the specific
life-cycle mcdel defired, interpreted, and descrited in
each FROGRAM-participant's ccmputer software QA plan.

Requirements Fhase

Requirements that pertain to furcticnality, performarce,
design constraints, attrikutes, and external interfaces of
the ccompleted cemputer software shall be specified,
documented, and reviewed.

These requirements shall have the follcwing
characteristics:

(1) Format and language understandable by the programming
organization and the user

(2) Sufficient detail to allow for cbjective verification

(3) Adequate definition to provide for the response of the
ccmputer software to the identified input data

(4) Information necessary to design the ccrputer software
without prescribing the computer software design.

Design Phase

A ccmputer software design based on the requirements shall
be specified, documented, and systematically reviewed. The
design shall specify the overall structure (control and
data flow) and the reduction of the overall structure into
physical solutions (algorithms, equations, control logic,
and data structures). The design may necessitate the
modification of the requirements documentation.
Design-phase verification activities shall consist of:

(1) Generation of design-based test cases

(2) Review arnd analysis of the camputer software design

(3) Verification of the computer software design.

(12)
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(f)

(9)

Irlisrencaticn Thase

Tre cdesign shall te translated into a programming largrace
ard the irplerentzd corruter scitivars shall te debugged,
Cnly mincr, if any, design issues shall ke rasoived 2t this

ghase.

Implementaticn-thase verificaticn activities shall ccrsist
of:

(1) >=ssible medificaticn of test cases recsssary cue to
cesign changes made during coding

(2) E=xamiraticn of scurce coce listirgs to assure
acherence to coding standards and cenventicns.

Testing Fhase

The design as implemented in code shall ke exercised by
executing the test cases. Failure to successfully execute
the test cases jay require the modificaticn of the
recquirerents, the design, the irplerentaticn, cr the test
plans ard test cases.

Testing-phase verification activities shall ccrsist of:

(1) Evaluaticn of the ccrpleted cerputer software to
assure adherence to the reguirerents

(2) Preparaticn of a report on the results of corputer
software verification.

Installation and Checkout Phase

Computer software beccmes part of a system incorporating
other ccrnputer software compenents, the hardware, ard
production data. The process of integrating the computer
software with other comporents may consist of installing
haréware, installing the program, reformatting or creating
datakases, ard verifying that all ccmpcnents have keen
included.

Testing activities during the installation and checkout
phase shall consist of executing test cases for
installation and integraticn. Test cases frcm earlier
phases shall be enhanced ard used for installaticn testing.

(13)



(h)

Creraticrs ard Mainterarce Fhase

The ccrruter software shall ke approved for creraticral
use. Further activity shall ccnsist of ccerputer softwvare
rainterarca to remcve latent errors (corrective
raintenarce), to respend to rnew cr revised requirerents
(perfective mainterance), cr to adapt the ccmputer software
to charges in the computer software envircrment (acaptive
raintenarce). Conputer software modificaticens shall ke
approved, dccarented, tested (including regressicn testirg,
as apprepriate), ard controlled in accordance with
Suksecticn 3.3.3.

3.3.3 Corputer Software Verificaticn and Validatien

(a)

(%)

(c)

The respcnsible PROGRAM-participant organizaticn shall
develcp verificaticn and validation plans that shall employ
methads such as inspecticn, analysis, demcrstraticn, ard
test to assure that the ccmputer software adequately ard
correctly performs all internded functions and that the
ccrputer software does not perform any function that,
either by itself or in ccmbination with cther functiens,
can degracde the entire system.

Verification and validation activities shall be planned and
performed relative to specific hardware ccnfiguraticns.

The degree of verification and validaticn activity shall be
cetermired by the type and caplexity of the corputer
software. Prior to use for a licensing activity,
verification and validatiocn of the final versicn of the
software product shall be accarplished by an indepencent
individual or organization, one who did not work on the
original software. The results of verification ard
validaticn activities shall ke documented.

Verification and/or validation of carputer software should
be performed in two stages:

(1) By the individual generating or modifying the cecrputer
software

(2) By an independent individual or organization (one who
did not'work on the original computer software).

The first stage should involve activities (that is,
iterations of tests ard runs) to arrive at a firal product.
It is not required to document all of the activities
performed to satisfy the computer software develcper.

(14)



3.3.4

3.3.5

3.3.6

‘Jerigicaticn

varificaticn activities shall te intsgratad into applicable thases
of the ccrputer software life cycle and shall te zericrmed o an
extar: corwersurat2 With the critical inmpertancz cf the =crputer
software. Ccrputer softwarz verificaticn shall te gersermed to
assure that the cormputer scfbware recuirements arz implerentzd in
the ccrputer softwvare design ard that the ccnputar scftware desien
is izplerented in ccce. Apprerriate metheds such as inspecticen,
analysis, test, cr demcrnstraticn shall ke arplied to accerplisn
verificaticn cbhjectives.

validaticn

(a) The program of valicaticn of ccrputer software shall ke
cdocurented. Validaticn activities are pc ~Zormed to
cercnstrate that the mecel as emkodied in the computer
software is a correct representaticn ol the prccess or
system fcr which it is intended. This is accerplished by
cerparing conputer software results against verified ard
traceable data cbtaired frcm lakoratcory experiments, field
exzeriments, or ckservaticns or in situ testing. vhere
validaticn of the software has keen performed, srecific
sets of data used in the valicaticn prccess shall ke
identified, ard their use shall ke justified.

(b) “hen data are rot available frcm the scurces wenticred
above, alternative apprcaches used shall be cocumented.
Alternative apprcaches may include peer review and
corparisons with the results of sinilar analyses performed
with verified ccmputer softwnre. The results of ccrputer
software validaticn shall be documented.

Cemputer Software Cenfiguration Management

A ccrputer software configuration management system shall ke
established to assure positive identificaticn of cemputer scftwvare
and control of ccrputer software kaseline charges.

(a) Configuration Identi fication

A configuration baseline shall be identified at the
cerpletion of each major phase of the computer software
life cycle. Approved changes to a baseline shall be added
pericdically to the baselire as updates. A kaseline plus
updates shall specify the most recent ccomputer software
configuration.

(15)
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(0)

(c)

Uzsdatas shall te incorzeratad into subcecuent :taselires.

Zcth zaselires ard updatss shall ze cefired oy their
cerresiticn of computer software configuraticn itams.

A lakelirg systam fer cenfiguraticn items shall ze
irplsrentad that:

(1) Ynicguely icentifies each ccnfiguraticn item or versicn
nurker

(2) 1Identi. s changes to configuraticn items by revisicn

(3) Places the ccnfiguraticn item in a relaticrship with
cther cenfiguraticn items.

Cenfiguraticn Change Centrol

Charges to kaselired computer software confiquraticn itams
shall ke formally decumented. This decumentaticn shall
ccntain a cdescripticn of the charges, the identificaticn cf
the ~riginating organizatiocn, the raticnale for the
charges, ard the identificaticn of affected kaselires ard
corputer software cenfiguraticn items. The change sheuld
ke formally evaluated by a qualified irdivicdual or
organizaticn with the ability to approve or disapprcve
precpesed changes. Assurance shall be provided that cnly
autherized charges are made to computer software baselines
and corputer software configuration items.

Configuration Status Acccounting

The informaticn that is reeded to manage ccrputer software
cenfiguraticn items shall ke recorded ard repcrted. This
informaticn shall include a listing of the approved

configuration identification, the status of prcposed

changes to the configquration, the implementation status of
approved changes, and informaticn to support the functions
of configuration identification and cenfiguraticn ccentrol.

(16)
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3.3.7

Deccumentaticn

Minirmm acceptable corputer software life-cycle documentaticn that
has keen develcped cr modified shall ke specified in each FRCGRAM-
participant's ccmputer software QA plan. The deaumentaticn
provided shall meet the requirements of Suksectiens 3.3.7.a

3.3.7.e, as arplicable. 2Additional documentaticn may also

ke identified in the camputer software CA plan for each PROGRAM-
participant's computer software project.

(a)

(b)

Cemputer Software Requirements Specification

A specific capability of computer software can ke called a
requirement only if its achievement can be verified Ly a
prescribed methed. Computer software requirements
documentaticn shall cutline the requirements that the
prcposed camputer software must fulfill. The requirements
shall address the following:

(1) Functionality - functions the ccrmputer software are to
perform

(2) Performance - time-related issues of conputer software
cperation such as speed, recovery time, response time,
etc.

(3) Design constraints imposed on implementation - any
elements that will restrict design cptions

(4) Attributes - non-time-related issues of computer
software cperations such as portability, correctress,
security, maintainability, etc.

(5) External Interfaces - interactions with other
participants, hardware, and other camputer software.

Camuter Software Design Documentation

Ccmputer software design documencs or series of documents
shall contain:

(1) A description of the major camponents of the ccmputer
software design as they relate to the requirements in
the computer software requirements specification

(2) A technical description of the ccmputer software with
respect to control flow, data flow, contrcl logic, and
data structure

(17)
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(©)

(CY

(3) A cQescripticn of the allcweble ard tolerable rarges
for irputs ard cutouts

(¢) The design descriked in a rarrer that is easily
traceakle to the conruter software recuirerents

(3) Code assesszent ard surport documentaticn ard
descripticns of mathematical medels and momerical
rethods as required by NUREG-0856

(6) Cecntimuing documentaticn, code listings, and corputer
software summary forms as required by NUREG-0856.

Conputer Software Implementaticn Docurentation

Design charges made to the requirements and design phase
documents shall ke assessed as to the impact on the cdesign.
The revised requirements and design phase documents shall
be reviewed to the same level of review as the criginal
dociuments. The results shculd be the kasis for the
ccorputer software verification and validatien plans.

Ccrputer Software Verification and Valicdaticn Decumentaticn
(TEST)

Cenputer software verification and validaticn doaumrentaticn
shall include a plan that descrikes tasks ard criteria for
accemplishing the verification of the computer software in
each rhase and any plans for validaticn of the carputer
software. The documentaticn shall also specify the
hardwvare ard system computer software configuration
pertirent to the camputer software.

The documentation shall be organized in a manner that
allows traceability to both the computer scftware
recuirements and the carputer software design. This
decumentation shall also include a report cn the results of
the execution of the conputer software verification and any
validation activities. "This report shall irclude the
results of reviews, audits, tests, and a summary of the
status of the computer software.

(18)
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3.3.8

(e) User Decurentaticn

User doaurentaticn shall be prepared in accordarce with
NUREG-0856 ard shall irclude a descripticn of:

(1)

(2)

(3)

(4)
(5)
(6)
(7)

Reviews

Progrem considerations, cptions, and initializaticn
prececdures

Anticipated error situvaticns and hew the user can
correct them

Intermnal and external data files, their input
sequence, structures, units, and ranges

Input ard cutput cptions, defaults, and formats
System interface features and limitations

Informaticn for cbtaining user and maintenance support
Sanple prcblen's.

Reviews of camputer software development activity shall be
performed as each life cycle phase is campleted to assure the
ccmpleteness ard integrity of each develcrment phase. The
procedures used for reviews shall identify the participants ard
their specific responsibilities during the reviews and in the
preparation and distribution of the review reports.

The documentation for reviews shall contain a recorr of review
ccmments, a plan, timetable for resolution of the review comments,
ard the persons respensible for this resolution.

After review comments are resolved, the approved documents shall
be updated and placed under configuration management.

(a) Computer Software Requirements Review

The review of camputer software requirements shall be
performed at the campletion of the camuter software
requirements documentation. This review shall assw -~ that
the requirements are complete, verifiable, and cons._stent.
The review shall also assure that there is sufficient
detail available to coamplete the computer software design.
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3.3.9

(b)

(©)

(d)

Cerputer Software Cesign Review

The ccrputer software cdesign review shall ke held at the
ccnpleticn of the camuter software design docurentaticn.
This review shall evaluate the technical adequacy of the
cesign apprcach ard assure that the cdesign complies with
the criteria in the carputer software requirements
specificaticn. The ccmplexity of the ccomputer software
design may require the performance of two design reviews,
cre at the ccmpletion of the overall computer software
architecture ard the secord at the ccmpletion of the tctal
design.

Corputer Software Implementation Review

The ccnputer software implementaticn review is an
evaluation of the completed requirements, design, ard
implementation process prior to independent verificaticn
and validation.

Conputer Software Verification and Validation Review

The computer software verification and validation review is
an evaluaticn of the adequacy of verification and
validation plans or procedures and completed computer
software verification and validation activities. The
review results in an approval of verification and
validation documentaticn. -

Discrepancy Reporting and Corrective Action

A formal computer sottware discrepancy reporting and corrective
action system shall be established. This discrepancy reporting
system shall be integrated with the configuration management
system to assure formal processing of discrepancy resolutions.

Camputer software discrepancy reporting and corrective action
systems shall assure that, as a minimum:

(1)
(2)

(3)

Defects are docaumented and corrected

Defects are assessed  for criticality and impact on previous
applications

Corrections are reviewed arnd approved before changes to the
carputer software configuration are made

(20)
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Preventive ard corrective aczicrs previde fer agprepriate
rotificaticn of affected organizaticrs.

3.3.10 Media Centrol ard Security

fhysical redia ccntaining the images of corputer softwarz shall ke
physically protected to prevent their iradvertent darage or

cegracatien.
2.3.11 Acquired Computer Software

(a)

(b)

(c)

Procecures shall be established for ccntrolling the
transfer of ccrputer software frem an cutsicde scurce to a
user organization and from a user organizaticn to an
cutside requesting organizatien. Computer software
transfer requests of the organization (or purchases) frem
an cutside scurce shall include apprcpriate criteria to
enable the ccrputer software received to camply, as much as
possible, with the Subsection 3.3 requirerents and the

' neecds of the PROGRAM-participant's cormputer system. These

recquirements not met by the corputer software reczived
shall be completed by the organizaticn in the relative
phase of the camputer software life cycle that is
incemplete or, if that is not pessible, the reascn shall ke
documented and maintained with the conputer software and
distributed to the users.

Configuration management change controls shall be :
established for documenting the ccnversion of ccrputer
software to be used on a camputer system, or peripheral
hardware, other than that for which it was designed.
Cenversicn includes all modifications and tests macde to the
input, cutput, scurce code, or additional computer software
written to run the original computer software on the rew

system.

Computer software conversion shall be documented and
maintained for the specific version of the ccmputer
software and the cc |, rter system on which it is installed.
Carputer software conversion changes shall be evaluated ard
activities performed in accordance with the apprcpriate
cenfiquration management system elements.

(21)




3.3.32 Ccoozutar Softwarz Applicatien

(a)

(c)

(<)

(e)

Technical calculaticrs using corputer scftvarz shall e
tericrred with a;plicabla corrutar ccdes ard with conputar
softwars crerating rroccacurss defined sufficiently to allcw
irdecerdent re..etit:.::n of the antire ccrrutaticen.
Validaticn of the scftware zhall re ,.e.r‘or'-ed for the
scecific arplicaticn. If the softwares has rot -een
validated provu.cusl r, the sortwares shall ke valicdatad ard
deaurented.

ZRCGRAM rarticipants shall establish prccedures for
centrolling the applicaticn of verified or valicdatad
cerputar softwvare ©o technical calculations ard shall
cetermire which technical calculaticns are subject to these
centrol s,

PRCGRAM participants shall establish procecdures for
deaumenting aml reviewing ccrruter software applicaticn and
analyses ard for assuring that results are accurate ard
reprocucible. Requirements shall ke established for
icdentifying or ctherwise marking record ccpies of aralyses
ard supporting decumentation. Supperting docurentation
ircludes ccrputer cutput (results), code input data
ircluding datakases ard original scurces or refererces of
and assurpticns used to cbtain such data, code cesign,
user's or cperaticn manuals, verification or validaticn
test results, and hand calculations.

Ccntrols shall ke established for generating and
documenting conruter software used to perform technical
calculaticns. Auxiliary ccorputer software used shculd
include documentation of technical calculaticns performed
ard should include indeperdent review as part cf the
calculatiocns.

Applications of ccrputer software shall ke independently
reviewed arnd approved to assure that the computer software
selected is applicable to the problem being solved ard that
input and assumptions are valid and traceable.
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3.4 TECHNICAL REVIEWS

(a)

(b)

(c)

(d)

A technical review shall be performed when the informaticn or
docurent under review is within the state of the art ard is kased
cn accepted standards, criteria, prirciples, and practices.

Technical reviews shall ke used when documents, activities,
raterial, or data require technical verificaticn or validaticn for
appllcability, correctress, adequacy, ccampleteness, and assurarce
that established requirements are satisfied.

Technical reviews shall be performed by individuals with

sufficient technical knowledge of the area under review to ke able

to rencer an cpinion. Individuals shall be independent of thcse
who performed the work.

The results of technical reviews shall be documented.

(23)
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orcomades BB
FRCCTRRET DCCUENT CCNTECL
GeX=RAL

Tre prcvisicrs of NCA-1 Basic Re—iirement 4 ard Surplerent 4S~1 shall
arply with the follcwirg amplificaticrns.

REVIZW

Precuramrent decurents shall ke reviewed by FFCGPAM-particizants!
technical ard quality assurarce organizaticn representatives to assure
that arplicarle quality assurance progran requirerents are ircluded.

APPLICABILITY OF FURCHASER'S CQUALITY ASSURANCE FRCGRAM

“hen deemed apprcpriate, the purchaser way permit scme or all supplier
activities to ke performed urder the jurisdicticn of the purchassr's
quality assurarce program provided that the sccre of the activity is
acdeqguately addressed therein. This situaticn may exist when the sccpe of
werk or schedule recuirerents cannot justify the ccst of develcpirg ard
raintaining a quality assurarce program at the supplier's facility. Wwnen
these ciraumstances apply, the procurement docurents shall specify which
porticns of the purchaser's quality assurance ranual ard procedures are
arplicable to the supplier's work efforts.
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5.0

5.1

5.2

SECTICN 5
INSTRUCTICNS, FRCCELCURES, AND CRAWINGS
GEERAL

The provisions of NQA-1 Basic Requirement S shall apply with the follcwing
amplificaticns.

REVIEWS

An indeperdent review of instructicns, procedures, and drawings shall ke
performed by the originating organizaticn to assure technical adequacy,
including the correct translation of design requirements, and inclusion of
quality requirements.

PROCETURES LIST

PROGRAM participants shall maintain a controlled list of QA Administrative
Procedures and detailed technical procedures that are applicable to the
quality assurance program.

(25)
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6.0

6.1

6.2

6.3

S2CTICN 6

ECCUMENT CCNTROL
GEMERAL

The provisicns of NQA-1 Basic Recuirement 6 and - Supplement 65-1 shall
apply with the follewing amplifications.

CCNTROL

Each PRCGRAM participant shall assure that correct and applicable
documents are available at the location where PROGRAM activities affecting
quality will be performed prior to ccmmencing the work.

CCNTROL SYSTEM

In additicn to the elements identified in NQA-1 Supplement 6S-1 Secticn 2,

the control system for document preparation, review, approval, and
issuance shall include:

(a) Access by reviewing organizations to pertinent backgrcund data or
information to assure a ccmplete review

(b) Resolution of review ccrments for which the resolutions are
considered mandatory by the reviewing organization prior to approval
and issuance of the document

(c) Documentation and maintenance of review ccrments and resolutions

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

CONTROLLED DOCUMENTS

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
controlled documents list, the establishment of a receipt acknowledgment

- system, and the development of an obsolete- or suspended-document control

system.
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SECTICN 7
CCNTROL OF PURCHASED IT=MS AND SERVICES

7.0 GENERAL

The provisicns of NQA-1 Basic Requirement 7 and Supplement 7S-1 shall
apply with the follewing amplificaticn.

7.1 SUPPLIERS' CUALITY ASSURANCE FROGRAMS

When required by procurement doecuments, surpliers' Quality Assurance

shall ke reviewed and accepted prior to initiaticn of activities
affected by their quality assurance programs.

- (27)
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EECTICN 8
ICENTIFICATICN AND CONTXOL CF MATERIALS, PARTS, AND CCMECMENTS
8.0 GZENERAL

The provisicns of NQA-1 Basic Requirement 8 and Supplerent 8S-1 shall
apply.

(28)
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SECTICN 9
CCNTROL OF FRCCESSZES

9.0 GEMNERAL

The provisicns of NQA-1 Basic Requirement 9 and Supplement 9S-1 shall
apply with the follcwing amplifications.

9.1 LIST OF SPECIAL FRCCESSES

PRCGRAM participants' QA Program decuments shall provide a list of special
processes that the PROGRAM participant will perform or be respcnsible for.

9.2 CQUALITY ASSURANCE ORGANIZATICN INVOLVEMENT IN CQUALIFICATICN ACTIVITIES

The quality assurance organization shall be involved in qualification
activities to help assure satisfactory performance. As a minimm, the
guality assurance organization shall mcnitor the development and
irplementation of special process qualification activities thrcugh the
conduct of audits and surveillances.

9.3 EVIDENCE OF ACCCMPLISHMENT
PROGRAM participants shall establish provisions for recording evidence of

acreptable acccmplishment of special processes using qualified procedures,
equipment, and personnel.

(29)
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SZCTICN 10

INSPECTICN

10.0 GRNERAL

The provisicns of NQA-1 Basic Requirement 10 and Supplement 10S-1 shall
apply with the follcwing amplification.

10.1 RECCRDS

In additicn to the elements identified in NQA-1 Supplement 10S-1 Secticn
8, inspection records shall include:

(a)
(b)
(e

(d)
(e)

Inspectiocn procedure
Characteristics inspected

Identification of the inspection criteria or reference documents used
to determine acceptance

Identification of the specific equipment used during the inspecticn
Identification of special expertise used.
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SECTICN 11

TEST OCNTROL
11.0 GEMERAL

The provisicns of MQA-1 Basic Requirement 11 and Surplement 11S-1 shall
apply with the following amplificaticns.

11.1 UNCERTAINTY{ AND ERROR

Potential scurces of uncertaintyvand error shall be identified in test
plans and procedures. In additicn, parameters affected by potential
scurces of uncertainty and error shall be identified and controlled.

11.2 FRECISICN AND ACCURACY

Precisicn and accuracy ccnsideraticns shall be identified in test
procedures.

(31)
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SZCTICN 12
CCNTROL OF MEASURING AND TEST EQUIZMENT

12.0 GEMNERAL

The provisicns of QA-1 Basic Requirement 12 ard Supplenent 125-1 shall
apply with the follcwing amplificaticn.

12.1 ACCURACY OF CALIBRATION STANTARLS

Calibraticn standards shall be equal to or have greater accuracy than the
equipment being calibrated, unless limited by the state of the art.
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SECTICN 13
HANDLDG, STCRAGE, AND SHAIPPING
13.0 GEIERAL

The provisions of NQA-1 Basic Requirement 13 and Supplement 12S-1 shall
apply.
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SaCTICN 14
DNSFECTICN, TEST, AND OFERATIDG STATUS

14.0 GENERAL
The provisicns of NQA-1 Basic Requirement 14 shall apply.
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SECTICN 15
CCNTFROL CF MCNCONFCRMIDG  ITEMS
15.0 GEERAL

The provisions of NQA-1 Basic Requirement 15 and Supplement 155-1 shall
arply.

(35)
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16.0

16.1

16.2

SZCTICN 16
CCRRECTIVE 2CTICN
GENERAL

The provisicns of MNQA-1 Basic Requ].rement 16 shall apply with the
follewing arplifications.

TREND ANALYSIS

Quality informaticn, such as audit reports, surveillance reports,
nonconformance reports, corrective acticn reports, and related documents,
shall ke analyzed to identify both favorable and adverse quality trerds.
Trend analysis shall be performed in a manner and at a frequency that
shall provide for pronpt identification of adverse quality trends.

Adverse quality trends shall be evaluated and reported to the organizaticn
responsible for corrective action.

SIGNIFICANT CCNDITIONS ADVERSE TO QUALITY

Criteria for determining the existence of significant ccnditicns adverse
to quality shall be develcped at each FROGRAM-participant organizational
level. sSignificant coenditions adverse to quality shall ke identified,
documented, and corrected at each FROGRAM organizaticnal level.
Corrective action shall include root cause identification and resolution
of the generic implications to the PROGRAM. Copies of corrective acticn
documentation shall be provided to appropriate management of the next
higher PROGRAM organizational level and the Dirzctor, OCRM Office cf
Quality Assurance. Quality assurance organizational concurrence with
proposed corrective acticn amd quality assurarce organizational
verification of ccrrective action implementation are required.
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SECTICN 17

QUALITY ASSURANCS RECORLS
17.0 GEMNERAL

The provisions of MQA-1 Basic Requirement 17 and Supplement 17S-1 shall
apply with the following amplification.

17.1 CCMPLIANCE WITH CCRWM RECORCS-MANAGEMENT PROGRAM

Each PRCGRAM participant shall develcp quality assurance records programs
or procecures apprepriate for their sccpe of work. These programs and
procecdures shall meet the requirements of Section 4, Suksecticn 5.5, ard
Arperdices A, B, E, F, and G, of DOE/RW-0194, Records Management Policies
and Requirements as they apply to the Program participants.
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18.0

1801

18.2

18.3

SECTICN 13
AUDITS
GENERAL

The provisicns of NQA-1 Basic Requirement 18 Supplement 18S-1 shall 2gply
with the follcwing amplificaticns.

TECHNICAL CCNSIDERATICNS

The audit program shall address the quality of products and technical work
as well as programmatic compliance. 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 ke
indectrinated in audit techniques as a minimm. Management at all levels
within each PRCGRAM-participant's organizaticn shall be actively involved
with the audit process. '

AMALYSIS OF AUDITS

Cata obtained from audit results shall ke analyzed by the audit team to

determine overall quality assurance program adequacy and effectiveness and
the results reported to responsible management for review, assessment, and
appropriate action.

INTERNAL AUDIT SCHEDULING

Internal audits of the adequacy ard effectiveness of the quality assurance
program shall be performed at least once each year or at least cnce during
the life of the activity affecting quality, whichever is shorter.

The schedule for and scope of each audit shall be based on an evaluation
of the activities to be audited. The evaluation shall consider:

(a) Results of previcus surveillances and internal and extrinsic audits

(b) Impact of significant changes in personnel, organizat.on, or quality
assurance program.

18.4 EXTERNAL AUDIT SCHEDULING

(a) PROGRAM participants shall annually audit implementation of quality
assurance prcgrams of the next lower-tier PROGRAM participants for
which they are responsible. A preaward survey may serve as the first
annual audit if the sccpe of the survey is similar to the scope of
other audits where the scope of work is comparable.

(38)




QAR Revision 2

(b)

(c)

After award of the ccntract ard kased cn the determinaticn of the
quality assurance prcgram applicability to classification of each
item or service to ke procured, the reed for external audits shall ke
evaluatsd. A determinaticn may ke rade that external audits are rot
recessary for precuring items that are:

(1) Relatively simple and standard in design, marufacture ard test;
or

(2) Adaptable to standard or autcmated inspections or tests of the
end product to verify quality characteristics after celivery.
Trhe raticnale for not performing an external audit shall be
documented and maintained as part of the QA records.

Audits conducted on a supplier by an external organization for the
PRCGRAM participant, or for a group of purchasers that includes the
PROGRAM participant, are an acceptable alternative to a PROGRAM-
participant conducted audit. However, the sccpe of the audi:r must
meet the needs of the PROGREM, ard the audit report must be provided
to the PROGRAM participant. The PROGRAM participant remains
responsible for the adequacy of these audits.

(39)




1.0

2.1

3.0

3.1

3.2

m—— NP \
- & a —b o

ACLTTICATICYS CF GUALLTY ASSURANCSE FFLGRAM KQUIP.."_"C:."?IS
FCR THI LOED GECLIGIC DISFCSAL SISTZM (MCTS)

GZERAL

Tre purpcse of this aprerdix is to anplify the rasic CCEWM quality
assurance prcgren requirements by specifyirg requirements unicue to the
MGCS. Program rarticipants who perform activities ralatad to the MGTS
shall cerply with the guality assurarce program requirerents ccntaired in
CARD Secticns 1 throuch 18, Specific arplificaticns of the reguirewents
are given kelcw as they relate to a major, nurkered GARD secticn
(criteria). '“here a majer QARD secticn requires ro arplification or
clarificaticn, the secticn referernce is cmitted frcm this Apperdix.

AMPLIFICATICN OF QARD SECTICN 2 - CQUALITY ASSURANCE FRCGRAM
GRADED CUALTITY ASSURANCE FROGRAM
A methecdology shall ke develcped to icdentify these items and activities to

which the quality assurance program applies. This methedology shall te
cersist mt With the guldance prcvided i.n NUREG-1318, Tec! :mgl Pcs;";cn cn

§1_1934=-c" to r‘u‘ all‘cv As"urance Rgggiznments, Aprll 1983.

i FICATICN OF CARD SgCTICH 3 -~ DESTG! OCt
PEER REVIEWS

Feer Reviews shall be performed in accordance with the guidance provided
in NUREG-1297, Review fo e High-level Waste Repcsitories Gereric
Technjcal Pesiticn, February 1988.

SCIENTIFIC DMVESTIGATICNS
3.2.1 Ccntrol of Scientific Investigations

(a) Scientific investigaticns shall ke defined, controlled, and
verified. Process variables affecting scientific
investigaticns shall ke measured and controlled. Variables
that affect interrelated scientific investigaticns shall ke
identified, documented, and controlled in each
investigation.

(A-1)
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(¢)

(d)

(e)

(£)

(9)

The scientific retazcek systam and the tzchnlical mrocadurss
systam are TwWo arpreaches that may e used to corerol
scientific investigaticn activities. Tie scientific
rctabeck system may te used sy cualified irdivicuals who
ars rsquired ¢o usz a hich degrze of professicral juccrent
cr trial-ard errcr-retheds or who are develcpirg the
methedolegy by which an activity will ke accomplished.

wren the scientific nctabcck system is used, the scientific
irrsestigaticn planning decuament (SIFD) shall centrol the
activities.

The technical precedures system shall ke used by qualified
perscnrel to terferm reretitive work that deces rot include
the use of a high degree of prcfessicral judgment ror
trial-ard-error metheods.

Technical procecures are required when it is rnct pessible
to deviate frcm a prescriked sequerce of acticns withcut
encangering the validity of the results.

Technical procecures shall be reviewed for technical
acequacy ard approved by qualified persons other than th
who prepared the procedures. Changes to technical
prececures for cenducting scientific investigaticns shall
ke reviewed and approved by the same organizaticns that
perforred the original review and approval unless the
FROGRAM participant desigrates the responsibility in
writing to arother organization.

The technical aspects of procecdures may be modified with
the approval of an agprcpriately qualified reviewer if the
charge is within the sccpe of the scientific investigaticn
planning document, the activity can ke repeated, and the
activity does not potentially impact the waste isolaticn
capability of the site or interfere with other site
characterization activities.

Activities used to develcp rew methods or procedures for
cenducting scientific investigations or critical processes
shall be documented. Results of scientific investigations
or critical processes shall be reviewed and documented for
adeguacy and approved by qualified persons prior to use.

(A-2)




QAR Revision 2

3.2.2

Planning

(a)

(b)

Prior to the start of any scientific investigaticn, a
scientific investigaticn planning decurent (for example,
study plan) shall ke develcped. Planning decurents shall
centain:

(1) Descripticn of work to be performed

(2) Raticmale ard justifi@ation for the information to te
cbtained

(3) Proposed methodology

(4) Rationale and justification for the proposed
rmethedology

(5) References to applicable documents

(6) Identification, explanation, and justification for
areas where scientific notebooks are to be used

(7) Description of constraints

(8) Descripticn of the application of the scientific
investigation's results

(9) Descripticn of schedules and milestones.

Planning shall assure the compatibility 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 generated data is valid, comparable, complete,
representative, precise, amd accurate. Known sources of
error and uncertainty and input data that is suspect or
whcese quality is beyond the control of the performing
organizaticns shall be identified. These planning measurcs
shall include or reference provisions for assuring that:

(1) Prerequisites for the‘ given scientific investigation
have been met

(2) Adequate instrumentation is available and used

(3) Necessary monitoring including witness or hold points
have been performed
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3.2.3

J.2.4

(4) Suitable envircrmental cerditicns are maintaired.
(c) Prarequisites

The follcwing prerequisites shall ke ccnsidered:

(1) Calibrated instrumentation

(2) Apprepriate equipment
(3) Trained personrel

(4) Readiness of facilities, equipment, suppllies, and
items or samples

(5) Suitable envirormental corditions
(6) Provision for acquisition and recording of data

(7) Disposition of facilities after cd@letion of
scientific investigation activities.

Use of Data

The intended use of data shall be documented as part of the
planning for scientific investigations. Any alternate usc of the
data shall be evaluated for appropriateness and the justification
documented.

Accuracy of Data

The range, accuracy, and precision of equipment used fcr
scientific investigations shall be specified in order to be
comensurate with requirements. In developing quality assurance
program requirements for equipment, consideration shall be given
to whether proper performance of a scientific investigation can ke
determined during or after the scientific investigation (that is,
whether failure or malfunction of equipment can be detected).
Where quality assurance program requirements are found to be
necessary, special quality or performance verification

requirements shall be established and described to govern the use

of the equipment.
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3.,2.5 Standards

Scientific investigaticns shall ke performed in accordance with
raticnally racognized standards (for example, ASTM) where
available. Standards used withcut modificaticn require
documentation by reference only. If deviation from standards or
establishment of spoclally prepared procedures is deemed
apprepriate, the modifications or new methods shall be decumented
in sufficient detail to be repeatable and shall be evaluated,
justified, ard approved.

3.3 DATA QOLLECTICH AND AMALY{SIS

(a) Equipment and methods used to cbtain 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 with education or training cenparable to the person
originally conducting the task., Where appropriate, verifications
shall be performed using recognized methods.

(b) 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 ccnpletely recoverable from the cutput. All processes that
change either the form of expression or quantity of data, values, or
nurker of data items (data reduction) shall be controlled by
prescribed methods that allow verification of the conversion process.

3.4 DATA OOLLECTICN, ANALYSIS, AND REVIEW

Data collection and analysis shall be technically reviewed by qualified
individuals other than those who performed the scientific investigation.
Quostions shall ba resolved before the results are usad as a baseline,
Unraviewed data and data with unresolved questions shall be clearly
identified when used or reported. Uncertainty limits shall be assigned to
the data prior to usa. Collected data shall ba reported so as to relate
it to information noods and isszue resolution.

3.5 DATA IDENTIFICATICN AND TRACEABILITY
(a) All data shall be recorded so as to be clearly identifiable and
traceable to the source from which it was gencrated. Identification

arx] trzaceability shall be maintained throuchout the needed lifetime
of the data.
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3.6

3.7

(2)

Zata fzund to ke errcrecus, surerseded, cr cthervice ursuizable for
whe Intarded use shall ke centxolled ard dispesiticred., Controls

zhall include the identificaticn ard seqregaticn of unsuitable data
to avoid iradvertant use, The dispesiticn of ursuitabla d.:a shall
ke justifled ard decurented,

CATA RECCFDING, STCRAGE, AND RETRIEVABILITY

Criginal recorded data shall ke censidered a QA Record ard shall Le
hardled in acccrdance with CARD Sectien 17.

Reccrds shall, as apprepriate, ldantlfy the follewing elomenta:

(a)

(b)
(c)
(d)

(e)
(£)
(9)

(h)

Scientific investigaticn requirements, plans, ard prccedures
ircluding applicable revisicns

Item or sarple investigated
Cate of scientific investigaticn

Identificaticn of the persons performing the scientific investigaticn
and the porformers' organizaticns

Results and acceptability for intended use
Acticn taken in connection with any deviations roted

Perscrs evaluating scientific investigation results and evaluators'
organizaticns

Identification of equipmant usaod.

QUALIFICATICH CF CATA OF INDETERMIMATE CQUALITY

Data that was not collected under the control of a quality assuranca

program mooting the quality assurance program requiremants of 10 CIR 60
Subpart G or this document shall be qualified in accordance with MUREG-

1298,

ear Waste

oualificaticn of Existing Data for High-Level Mucle
Repcsitories Geperic Technical Pesitjon, February 27, 1988, prior to use.

(a) Data may include {nformation collectod from such sources as
professional journmals, technical reports, and symposia
proceedings; such data does not include design reference codes ard

standards, for example, ASME Boiler ard Pressure Vessel Code, ASTH

standards, and CRC Handbooks.
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(b) The cr3anizaticn using the cacta shall dedire the data
qualizicaticn process that descrikes now data will ze assessad for
quality charactaristics, such as accuracy, precisien,
corpleteress, rapresentativeress, ard corparability.

(c) Accertable qualificaticn metheds irclude any cre, or a ccrbinaticn
of, peer review, corrckoratirg data, or ccnfirmatery testirg.

(d) Cznsicderaticn shall ke given to the follcwing factors when
available and measurable:

(1)

(3)
(4)

(3)

(6)

(7)

(8)
(9)
(10)

(11)

(12)

Qualificaticns of perscnrel or organizaticrs gererating th-
data

Technical acdequacy of the ecuipment ard procedures used in
the scientific investigaticn

Envircrmental cenditicns

Cenfidence level associated with the corrchorating data
kased upcn the quality and reliability of the measurement
centrol program under which the data was gererated

Amcunt of corrchorating data or cenfirmatory testing

xtent to which data demcnstrates prcperties of interest
(for exarple; physical, chemical, geolegic, mechanical)

Ectent to which ccnditicns gererating the data may
partially meet recuirements of this cdocument

Prior uses of the data and associated verification process
Prior professicnal review. of the data

Extent ard reliability of the documentation asscciated with
the data

Degree to which data-generating processes were
indeperdently audited

Importance of the data to show that performance cbjectives
were met.

(e) The results of data qualification activities shall ke documented.
The information to be fcund in peer review reports is addressed in

paragragh 3.1 of this Apperdix.
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3.7.1 Qualificaticn of Cata by Use of Corrctorating Cata

Reports of data qualificaticn by use of corrcborating data shall
ircluce the follcwing elements:

(a) Identification of the corrckorating data scurce
(b) Takulaticn of the corrchorating data

(c) Descripticn of the corrcborating data relaticnship to the
cdata keing qualified

(a) Technical justificaticn for use of the corrc.c: “ting data
(e) Identification of the corrcborating data reviewers
(£) Test results.

6.0

6.1

An independent review of instructions, procedures, ard drawings sh.ll be
performed by the originating organizaticn to assure technical adequacy,
including the correct translation of design requirements and inclusion of
quality requirements. The indeperdent review shall conside. whether the
potential exists to impact the waste isolation capability of the site or
to interfere with other site characterization tests.

AMPLIFICATION OF OARD, SECTION 6 ~ DOCUMENT CONTROL
DOCUMENT PREPARATION

The document control system for document preparation, review, approval,
and issuance shall include the evaluation of changes for potential impact

cn the waste isolation capability of the site or interference with other
site characterization activities.
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3.0

3.1

8.2

8.3

8.4

9.0

9.1

o

LMPIITTCATICN OF 0 P ENTTTICATT
DARTS, COMEOMENTS, XD SAMTLES

N OAMD CONTECT, CF MATERTATS

SAMPLES

Sarplas shall ze icdentified ard ccntrolled in a manner corsistent with the
samples' intercded uses. Such ccntrols shall define the rescersikilities,
ircluding intarfaces tetween technical specialties ard organizaticrs fer:

(a) Collecticn, identificaticn, and traceability of sarples (ircludirg
archival samples)

(b) Test allccaticn

(c) Disposition of sarples

(d) Gereraticn of asscciated recorcs.

SAMPLE ICENTIFICATICN

Sarples shall ke icentified by rlacing identificaticn directly cn the
sarples when pcssible, cn the samples' containers, or cn lakels cr tags
attached to the sarples or the samples' centalrers. Sanple identificaticn
shall be verified and documented prior to release for testing or aralysis.
SAMPLE TRACEABILITY

Identification systems shall assure traceability of samples to the
apprepriate scurce, requirement, or use docurent. Traceability of samnples
frcm initial acquisiticn thrcugh final dispesition is required. Measures
shall be taken to preclude the use of samples that cannot be identified.
ARCHTIVAL SAMPLES

Arplicable technical specificaticns, procurement documents, test
procedures, or other similar documents shall specify representative

archival samples to be maintained as QA records from difficult-to-repeat
and geologic sample collecticen activities.

AMPLIFTCATICN OF QARD SECTICN 9 -~ CCNTFOL OF PROCESSES
APPLICABILITY

The requirerents of this Section apply to engineered items ard do not
apply to scientific investigaticn activities.
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10.0

10.1

11.0

13.0

13.1

13.2

AMPLIFICATICN OF CARD SECTICN 10 = INSPECTICN
APPLICABILITY

The recquirements of this Secticn apply to ergireered items ard do rct
apply to scientific investigaticn activities.

AMPLIFICATICN OF QARD SECTICN 11 = TEST CCNTROL

APPLICABILITY

The requirements of this Section apply to ergineered items and do not
apply to scientific investigation activities.

SAMPLES

Hardling, storing, and shipping requirements are applicable to sanples
collected for site characterization.

SAMPLE HANDLING AND SHIPPING

Samples shall be controlled during handling, storage, and shipment to
preclude damage or loss ard minimize deterioration. Controls shall ke
establ {shed for appropriate packaging, handling, and modes of »
transportation, with consideration being given to type of containers, time
constraints on perishable materials (that is, shelf life), and any other
envirormental or safety considerations applicable to the samples.

Measures shall be taken to avoid sample contamination during handling and
shipment. Where muit:ple organizations are involved, appropriate
procedures shall describe interface and custody responsibilities. Sample
identification shali be verified and maintained when samples are handled,

transported, or transferred fram one organization's responsibility to
another.

13.3 SAMPLE STORAGE

(a) 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 methodolegy shall
be developed and implemented to assure that samples are maintained in
predetermined envirormental conditic..: commensurate with the samples'’
intended purposes.
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(b) Sarples shall ke centrolled to preclude mixing of like sarples or
contaminaticn. Provisicns shall ke made for identificaticen ard

storage of tested samples in area physically separated from untested
sarple materials.,

14.0 CATICYH OF OARD SECTICN 14 = TNSPECTICN, TEST, AND OPERY
14.1 APPLICABILITY

The recuirements of this Section apply to engireered items and do not
arply to scientific investigaticn activities.

18.1 AUDIT SCHEDULE

Audit schedules shall ke develcped annually and updated as changes occur.
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APFERMDIX 3

AMPLITICATICNS CF QUALITY ASSURANCE FFCGRAY
ACTTVITIZES OF MIGH-LEVEL ASTS FCRM FRCCUCTICN

1.0 GENERAL

2.0

2.1

2.2

38
.
w

Tre purrosa of this apperdix is . mplify the basic CCRWM quality
assurarce program requirements by specifying these requirements that
are unique to the Waste Acceptance Process Activities of High-Level
Waste Form Producticn. FRCGRAM participants who perform Waste
Acceptance Proccess Activities of High-Level Waste Form Producticn
shall ccmply with the quality assurarce program reguirements
specified in QARD Sections 1 thrcuch 18, Specific amplificaticns of
the requirements are given kelcw as they relate to a major, numkered
CARD secticn (criteria). %here a major QARD section requires no
amplificaticn or clarificaticn, the section reference is cmitted frem

this Apperdix.

AMPLIFTCATICN OF €7 D SECTION 2 - QUALTTY ASSURANCE PROGPAM DESCRIPTICN
FOR THE WASTE ACCEPTANCE PROCESS

METHOD DESCRIPTICN

The Waste Form Producers shall identify in their Quai. :y Assurance Program
Descripticns those items ard activities which are included in the Waste

Acceptance Process.
READINESS REVIEWS

Readiness Reviews shall be planned, scheduled, and conducted at
significant transitional events in Waste Acceptance Process Activities
leading up to and during high-level waste form production to assure that
necessary activities and actions have been satisfactorily ccmpleted before
subsequent activity initiation is authorized.

GRADED QUALITY ASSURANCE PROGRAM

The methodoleogy develcped to identify those items and activities to which
the quality assurance program applies and to selectively apply the quality
assurance program requirements and controls shall be described in the
Waste Form Compliance Plan. This methodology shall be consistent with the
guidance provided in NUREG-1318, Technical Position on Items ard
Activities in the High-level Waste Geologic Repository Program subject to
Quality Assurance Requirements, April 1988.
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2.4

2.5

3.0

3.1

3.2

PERSCMMNEL SEIECTICN, DILCCTRDIATICN, TRADIING, AND QUALIFICATICM
Inspecticn ard test personnel shall meet the qualificaticn requirements of

CARD Secticn 2.6. All other perscns requiring qualificaticn shall meet
ANSI/ASME NCA-1 Supplement 2S-1, excluding paragraphs 2.7 ard 2.3

MANAGEMENT ASSESSMENTS

In addition of QARD Section 2.8, management assessments shall evaluate
conformance to the WAS.

OF § - i
PEER REVIZW
Peer Reviews shall be performed in accordance with the guidance provided
in NUREG-1297. evier for Hich-level Waste Repositories Gereric
Technical Pesition, February 1989.
CCNTROL OF EXPERIMENTS AND DEVELOPMENTAL ACTIVITIES
3.2.1 Experiment and Develcrmental Activities
Experiments and develcpmental activities to support Waste
Acceptance Process Activities of high-level waste form production
shall be controlled and documented in a manner which ensures that:
(a) Data is suitable for its intended use.

(b) Indeperdent reconstruction and evaluation of the activities
can be performed.,

3.2.2 Minimum Controls for Experiments and Developmental Activities

Controls for experiments and developmntal activities shall
address the following:

(a) Responsibility for initiating experiments and developmental
activity

(b)  Selection and qualification of personnel
(c) Review and approval of procedures

(d) Survelllance and auditing of experiments and developmental
activities .
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3.2.3

3.2.4

(e)

(£)

(9)

Review ard evaluaticn of the results of experirents ard
develcprental activities

Decurentaticn of experiments ard develcpmental activities
ard results

Respensibility for preparaticn ard retentien of
decumentaticn.

Decaumentation

While in progress, experiments and develcpmental activities shall
e documented on a day-to-day kasis and ke maintained in a
retrievable form.

Experimental and Develcpmental Records Control

(a)

(b)

(c)

(d)

(e)

Experimental and develcpmental records shall ke
sufficiently detailed so that the following can be clearly
identified, either directly or by reference:

(1) Purpcse of the experiment or developmental activity

(2) Perscns initiating the experiment or develcpmental
activity

(3) Persons performing the experiment or develcpmental
activity

Experimental or develcpmental records shall also identify
equipment, materials, and procedures actually used in
sufficient detail to allow an individual skilled in the
technolegy to reproduce the results.

Experimental or develcpmental records shall also include
original records of data or facsimiles of the original
reconds,

Experimental or developrmental records shall be signed by
the persons performing the experiment or developmental
activities.

Summaries, reports, or evaluations of the experiments,
developmental activities, or their results that are used
for Wasta Acceptance Process Activities shall clearly
reference the experimental records.
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(%) Sgerizental cr develczmental rscords of Wasta Accezziarcea
Procass Mctivities ars o ze cocllectad and rmaintaired as CA
recerds,

3.2.3 Cualificaticn of Cata .
fata or data intarpretaticrs in support of Waste Acceptances
Precess Activities of hich-level waste form producticn shall ke
acquired cr procduced urder a quality assurarce program that Teets
the requirements of the GARD ard this Apperdix. Cata cr data
intarpretaticns that were gererated cutsice of a quality assurarce
program, as defired herein, may ke accepted based upcn the results
of a peer review or may ke qgualified thrcugh corrcborating data,
cenfirmatory testing, or by having teen acquired or producesd urder
an ecuivalent quality assurarce program. Such data or data
interpretaticns shall ke qualified in accordance with MUREG-1298,
Qualification of Tv¢istira Cata for Hich-Ievel Waste Rercsitcries,
rFebrvary 27, 1928.

3.2.6 Modificaticn Centrol

(a) Controls shall ke established and implemented by FRCGRAM
participants to assure that only apprcved modificaticns are
made in Waste Acceptance Process Activities of high-level
waste form production. These controls shall include the
follewing:

(b) Application to items and activities that are essential to
canistared waste form certification and acceptarce as
cdefined in the WaS, including the follcwing as apprcpriate:
(1) The waste form
(2) The waste canister
(3) The canistered waste form
(4) The production process
(5) Processing eguipment
(6) Processing supplies and consumables
(7) Processing plans and procedures

(8) Process centrol plans and procedures.
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(c) A ccntrolled listing of the dcowentaticn that defires
items ard activities urder mcdificaticen ccntrol.

- (d) Prccecdures definirg elerents of the medificaticn control
prececess that address:

(1) Change prepesals (including deviaticn requests and
waiver request)

(2) Change review ard approval
(3) Change implementaticn

(4) Change incorporaticn and issue of changed
decumentation ard records.

(e) Provisicns for assessing the need for and accemplishing any
needed requalification resulting from modifications.

3.3 CCMPUTER SOFIWARE DESIGY AND CCNTROL

Camputer software that is essential to meeting the WAS shall ke controlled
in accordance with QARD Section 3.3.

9.0 AMPLIFICATICN OF QARD SECTICN 9 - CONTROL OF PROCESSES
9.1 PROCESS CCNTROL

Production processes are special processes and shall meet Section 9
requirements pertaining to process control and special processes.

13.0 AMPLIFICATICN OF OARD SECTICN 13 - HANDLING, STORAGE, AND SHIPPING
13.1 ARCHIVAL OF SAMPLES

Archival samples used for waste form qualification or for certification of
canistered waste forms shall be prepared and controlled as follows:

(a) Sample preparation and use shall be planned and documented.
The planning shall identify the following:

(1) what samples are to be used (mumber, size, origin, or other
characteristics)

(2) where and when they are to be taken or prepared
(3) ¥here and how they are to be kept
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(4) Yhere ard hcw they are to ke analyzed
(5) ¥hen and hcw the results are to be used.

(b) Methods and procedures for sample preparation, maintenance, and use
shall ke prepared and shall include the follcwing:

(1) Sample taking or preparation
(2) ILogging and lakeling or otherwise identifying
(3) Packing, packaging, and handling
(4) Locating, storage, and monitoring
(5) Retrieval
(6) Analysis
(7) Treatment of data and results.
(c) Documentation and other forms of evidence necessary to demcnstrate

the performance of activities essential to the integrity of sample
use shall be collected and maintained as QA records.

17.0 AMPLIFICATICN OF QARD SECTICN 17 - QQB;EE: ASSURANCE _RECORDS
17.1 PRODUCT CERTIFICATICN

17.2

The WCP and/or WQR are to identify the types of records that will ke
develcped during the waste form production process. The WQR is to
identify the quality records required to be a permanent part of the
overall canistered waste form product certification package. These
documents shall be delivered in accordance with the requirements of QARD
Section 17.

DETERMINATION OF QA RECORDS

Documer.tation sufficient to demonstrate canistered waste form compliance
with tha WAS, WCP, and WQR shall be prepared and maintained as lifetime QA
Records. fropies of these records shzll be made available to the Federal
Repository Operator at the time the repository is ready to begin accepting
canistered waste forms fram the waste form producer. Other documentation
generated during preparation and implementation of the WCP, WAS, and WOR
shall be collected and maintained as nonpermarent records.
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17.3 FECCUCTICN DCCUMENTATICH
Preducticn docurentaticn shall be traceable to the canister ard shall

teccme lifetime quality assurarce records that are transferred to the

Federal Repcsitory Cperator with the canistered waste forms to which they
relate.

18.0 AMPLIFICATICN OF OARD SECTICH 13 ~ AUDITS
18.1 PLANNING AND SCHEDULING

Audit schedules shall be develcped annually and updated as changes occur.

13.2 AUDIT TEAM SELECTICN

Audit teams shculd include, whenever possible, a representative that is
trained and/or qualified in the technolcgy being audited.
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AFFRDIX C

AMPLIFICATICNS CF CUALITY ASSURANCE PRCGRAM
REQUIREMENTS FCR THE TRANSFCRT OF SFENT FUZL AND
HIGH-LEVEL NUCLZAR AASTE

1.1 The quality assurarce requirements specified in the Office of Storage ard
Transportation Svstems Cuality Assurance Plan for the Transportation Casks
Svstems Develerment Prooyam are applicable to the PRCGRAM's radicactive
material transportation cask systems. The quality assurarce programmatic
guidance of REGULATORY GUIDE 7.10 - Establishing Cuality Assurance

for Packa Used the rt of Radicactive Material

amplify the quality assurance program requirements for the packaging used
in rudicactive material transportation systems.
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AFFENDIX D
AMPLIFICATICNS CF CUALITY ASSURANCS FROGRAM

REQUIREMENTS JCR THE MCNITCRED
RETRIZVABLE STORAGE (MRS) SYSTEM

[RESERVED]
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ATTACIMENT I
GILCSSARY

The terms ard definitions cf NCA-1 Surplement S-1 shall arply to all PRCGRAM
activities. The NCA-1 surplement S-1 definiticns are sugplerented and replaced
by the definiticns contaired in this Glossary. Where differences exist between
this document and others, the definitions in this document shall take
precedence.

Activities Affecting Quality: Deeds, actions, processes, tasks, or work which
influence the achievement or verification of PRCGRAM quality requirements ard
cbjectives. For the MGDS, this includes activities affecting the quality of
all systems, structures, and ccmponents important to safety ard the design and
characterization of engineered or natural barriers important to waste
isolation. Bxamples of such activities include site characterizaticn, design,
procurement, fabricaticn, construction, erection, installaticn, inspecticn,
testing, auditing, surveillance, assessment, handling, packaging,
transportaticn, storage, cleaning, cperations, maintenance, repairing,
modifying, performance confirmation, permanent clesure, decontamination, and
dismantling.

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

cani sﬁered Waste Form: The waste form and the surrounding canister as well as
any secondary canisters applied by the producer.

Ccmputer Software Valjdation: The process that demonstrates that the
mathermatical model embodied in the computer software is a correct
representation of the process or system for which it is intended.

Camputer Software Verification: The process that demonstrates that the camputer
software correctly performs its stated capabilities and functions.

Confimmatory Testing: For the Mined Geologic Disposal System, an evaluation
conducted under a 10 CFR 60, Subpart G or equivalent quality assurance program
that investigates the properties of interest of an existing data base.

Design: The specifications, drawings, criteria, performance requirements, or
similar docauments that define the technical requirements and configquration of
the natural and engineered structures, systems, camponents, ard barriers of the
MGDS , MRS facility, Transportation cask system, and Waste form.
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The act of cdefining the abcve technical reguirements at each develcpmental
stage of the final cesign (that is, from ccnceptual design throcugh firal
design). Cesign ccntrol measures are exercised at each stage of the design.

Cesign informaticn and design activities irnclude the data collecticn ard
analysis activities that are used in supporting design develcpment and
verificaticn. This includes gereral plans and detailed preccedures for the data
collection and analyses and related information such as tests results ard
analyses. Data analysis includes the initial step of data recucticn as well as
broad-level system analysis, such as performance assessments, which integrate
many other data and analysis of individual parameters.

Design Activities: Activities related to the design process, including data
collection ard analysis activities that are used in supporting design
develcpment and verification.

Pesign Review: A formally docurmented evaluation conducted at varicus points
during the design process that ccrpares design decumentaticn against applicable
codes, starndards, and other specifications to determine adequacy of the design
and the extent to which the design conforms to stated requirements.

Engineered Item: Any structure, system, or component identified in design
docunents as being a functicnal part of the ccrpleted facility.

Graded Quality Assurance Program: The selective applicaticn of quality
assurance program requirements ard controls to items and activities

commensurate with their importance to PROGRAM cbjectives.

Important to Safety: Essential to or affecting the ability to prevent or
mitigate an accident that cculd result in a radiation dose te the whole bedy,
or any organ, of 0.5 rem or greater at or beyond the nearest boundary of the
unrestricted area at any time until the ccmpletion of permanent closure.

Irportant to Waste Isolatjon: Essential to or affecting the ability to inhibit
the transport of radicactive 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.

Indoctrination: Instruction or reading requirements to familiarize personnel in
basic principles or elements or a fundamental skill.

Item: An all-inclusive term commonly used in place of any of the following:
structure, system, component, material, and equipment.
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Iters Trportant to Safety: These engineered systems, structures, ard cenpcrents
essential to, cr affecting, the ability %o prevent or mitigate an accident that
cculd result in a radiaticn dcse to the whole body, or any organ, of 0.5 rem or
greater at or teycrd the nearest beundary of the unrestricted area at any time

until the ccrpleticn of permarent clesure (10 CFR 60.2).

Model: A system of pcstulates, data, and inferences, presented as a
mathematical cescripticn of an entity, state of affairs, prccess, or system.

Prccurement Decument: Procurement requests, purchase requisitions, purchase
orders, drawings, contracts, specificaticns, or instructions used to defire
requirements for purchase and ktroadly interpreted by OCRM to include program
guidance letters, work orders, work authorization letters, store orders,
remoranda of understanding, field task prcposals/agreements, and interagency
agreements. ;

PROGRAM: U.S. Department of Imérgy's Civilian Radicactive Waste Management
Program ‘

O-List (Quality List): A list of structures, systems, and carponents that have
teen determined to ke important to safety and engineered barriers that have
been determined to be important to waste isolation.

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

Quality Activities List: In the MGDS program, a list of those major activities
corducted during site characterization, ccnstruction, cperation, or clesure
that relate to natural barriers that have been determined to be important to
waste isolaticn. These activities are covered under a 10 CFR 60 Subpart G QA
program and include data gathering, performance assessments, and these
activities that could affect a natural karrier's ability to isclate waste.

Quality Assurance Program: A documented deséription of the controls used for
achieving and verifying quality.

Readiness Review: An independent, systematic, documented review to determine,
and inform management cf, 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, ard to assure that the project is ready to
proceed to the comprehensive review of a total project or a particular segment
of the project.
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Scientific Investigatien: Any research, experiment, test, study, cr activity
that is performed for the purpcse of investigating the ratural karriers cr man-
rade aspects of the Mined Geolcgic Dispcsal System, ircluding the overall
cdesign of the facilities and wasta package. This includes the varicus studies
that are perforrmed for, cr in support of, the investigaticn, exzloraticn, site
characterizaticn, design bases develcpment, licensing, constructicn, creraticn,
mcnitoring, perforrarce evaluaticn, or clcsure of the Mined Geolegic Dispesal
System.

Scientific Notebook: A document which may be used to provide a written record
of the results of scientific investigaticns and experiments when the work
involves a high degree of professicnal judgment or trial and error methods or
both. These notebocks may be used in lieu of technical procedures.

Technical Review: A documented, traceable, in-depth, critical review, analysis,
or evaluation of documents, raterials, or data that fall within the state of
the art, conducted to verify or validate or both its applicability,
correctness, adequacy, and ccmpleteness. Technical reviews are performed by
qualified personnel with technical expertise at least equivalent to those who
cenducted the original work, and who are independent of those who conducted the
work being reviewed.

Training: In-depth instruction or practice or both to develcp or maintain
proficiency in a subject or activity.

Waste Acceptance Process Activities: The activities thrcugh which documentaticn
and data are collected and prepared to support campliarce with the Waste
Acceptance Preliminary Specification. This includes ac.ivities associated with
research and develcpment that is essential to qualification of the waste form:
control of materials, equipment, facilities, and processes that are essential
to the certification of canistered waste forms.

Waste Acceptance Specification (WAS): The document that identifies the
properties and requirements the high-level waste form must meet in order to ke
accepted for disposal in a Federal Repository.

Waste Form: The radiocactive waste materials and any encapsulating or
stabilizing matrix (10CFR60.2).

Waste Form Compliance Plan (WCP): The document that describes the producer's
plan for demonstrating campliance with each Waste Acceptance Specification.

¥Waste Form Qualification Report (WOR): A compilation of results from waste

form testing and analysis that develops, in detail, the case for ccmpliance
with each Waste Acceptance Specification.
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ACCENCEY A-)
RATICNALE CN THE AFPLICABILITY OF NRC REQUIREMENTS TO SCIENTIFIC NNVESTIGATICNS

I. APPLICABILITY CF THE REQUIREMENTS COF NRC CRITERICN I, "SPECIAL FRCCZSSESM
TO SCIENTIZIC INVESTIGATICNS

PURFCSE

The term "special processes historically has keen applied to processes used to
produce items that are physical structures. The quality of the results of such
precesses (for exarple, welding) may be uncertain and highly deperdent on the
mechanical or interpretive skills of the individual performing the work. For
these reasons, additicnal ccntrols were placed on the conduct of such work (for
exarple, the requirements that the precedure to be used be subjected to added
tests and that the individual be tested to provide additiocnal ccnfidence in
that individual's skills as the worker. The predictable results of such
"special" process controls provides adequate confidence and reascrable
assurance that the process, when applied, will provide an end product meeting
the original design intent.

In contrast, processes used in scientific investigations focus on the
controlled collecticn, preparation, and analysis of data, the results of which
are intended to meet the licensing requirements for a geologlc repository as
specified in 10 CFR 60. This addencdum discusses the nature of processes in
scientific investigations and the distinction between traditional special
processes. The controls usad to assure the quality of the data gathered
through the use of such processes are also described.

DISCUSSION

Scientific investigations involve a large mumber of different processes, both
laboratory and field, directed to the collection and analysis of data. For the
geologic repository, this data is derived principally from the natural
environment in and around Yucca Mountain. This includes studies of the waste
package envirormment. 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 controlled processes which
receive appropriate reviews ard approvals as required by the quality prcgram.
We focus in this report on the first three activities, since these are the most
likely to be interpreted as involving special processes.
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The scientific studies for the geolegic repcsitory include a wide range of
a_ctivities, scre of which are:

1. Cutting ard retrieving core specimens frcm boreholes

2. Waxing core specirens

3. Identifying the minerals in a sarple of tuff thrcugh X-ray diffraction
analysis of a pcwdered specimen

4. Identifying mirerals in a sample of tuff using thin-section analysis
S. Preparing and analyzing gecrhysical logs from a borehole

6. Determining grcund water level thrcugh monitored boreholes

7. Determining the chemistry of pore waters extracted frcm a core

8. 'The shaping of a piece of core for reéistivity or imduced polarization
measurements.

This is a typical list and is not all inclusive; however, these scientific
investiqations use various analy‘ticnl instruments which measure scre

. parameters. The main variable is the material. It is the variability in scme
parameter or subset r{ parameters that is the ob)ect of the analysis. MNote
that in the case of the geologic repository, since most of this material is
natural, we do not kncw in advance the parameters and their variability. The
instruments used in analyses provide information (cutput) due to a specific
response between scme input of energy ard the material being examined. The
cutput is the result of a set of physical and chemical laws that govern the
interaction between the input energy (for example, X-ray beam of scme :
intensity) and the material (for example, a mineral).

Theoretical and erpirical evidence of the adequacy of these analytical
instruments (with their associated procedures) to produce the desired results
is established in a number of ways, principally through appropriate calibration
of the instrument and thrcugh 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 stpports our reading of the cutput. Further, this body of
published support was obtained thraugh controlled laboratory processes usirng
calibrated equipment and has brocad acceptance throughout the scientific
commnity. Fundamentally, it is the mass of technical literature describing
known responses of materijal to known physical and chemical laws that gives us
confidence in ocur results.
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The critaria in 10 CTR 29, Arperdix 3B represents an adeguate set of ccntrols
fer the aralysis used in scientific investigaticrns withcut the need to
catagerize such processes as "special”. Secticns of the GARD which ars
applicable to the tcpic of this repert are:

Secticn 2: Quality Assurance Prcgram - Perscrrel selected to inplement the CA
program shall have educaticn ard experience cammensurate with the minimum
requirerents spc .ified in the pesition descripticn.

Secticn 3: Cesign Ccntrol - Criteria for the planning, review/arprcval, ard
rerforrarce of scientific investigaticns are prescriked. Scientific nctebocks
or technical implementing procedures can ke

used for describing hcw the work is to ke decne and for doaumenting the
activity., Surveillances of scientific investigations are conducted to ensure
that preccecdures are follewed and documented.

Secticn 4: Procurement Cocurent Control - Technical requirements focr equipment
ard services used in data collecticn, preparation, and analysis are adequately
documented.

Secticn 5: Instructicns, Procedures, and Drawings - Activities affecting
quality shall be prescribed and performed in accordance with documented
instructicns, procedures, plans, or drawings. A technical review of the
decurents used to irmplerent the activities is required. A controlled list of
detailed technical procedures used to implement the QA program shall ke
maintained.

Section 6: Docurent Ccntrol - Applicable controlled, current quality ard.
design documents shall be available at the location where they are to be used.

Secticn 7: Control of Pu-~hased Items and Services - Measures shall be
established to ensure thac purchased material, equipment, ard services conform
to the procurement docurents.

Section 8: Identification and Centrol of Materials, Parts, and Ccmpcnents -
Procedures shall be developed and implemented to ensure that samples are
icentified and ccntrolled in a manner consistent with their intended use.
Further arplification of these requirements for the MGDS are addressed in

Apperdix B.

Section 12: Control of Measuring and Test Equipment - Measures shall ke
established to ensure that tools, gages, instruments, and other measuring and
test equipment used in activities that affect quality are properly ccntrolled,
calibrated, and adjusted at specified periocds to maintain accuracy within
necessary limits.
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Secticn 13: Handling, Shipping, ard Storage - Measures shall be established to
centrol packaging, handling, stecrage, shipping, cleaning, ard presersaticn of
raterial and equipment to prevent damage, lcss, or cetericraticn. ther
arplifications of these requirements for the Mined Geolrgic Dispcsal System and
the waste acceptarce process activities of High-level Waste Form producticn are
addressed in Apperdices A and B respectively.

Secticn 15: Control of Nonconforming Items - Measures shall be established to
control items that do rot conform to requirements to prevent their inadvertent
installation or use.

Section 16: Corrective Acticn - A ccrrective acticn system shall be
established to ensure that significant ccnditions adverse or potentially
adverse to quality are identified prowptly and corrected as socn as possible.

Section 17: cuality Assurance Records - Records that furnish documented
evidence of ¢ality shall ke specified, prepared, and maintained in accordance
with Administrative Procedures. Further amplifications of the requirements for
the waste acceptance process activities of the Hich-Level Waste Form Production
are addressed in Appendix B.

Secticn 18: Audits - All activities affecting quality will be subject to
planned ard scheduled internal and external audits to assure that procedures
and activities ccmply with the overall QA program and to determine their
effectiveness. The audit program will be supplemented by independent
surveillance activities. Amplifications of these requirements applicable to
Mined Geologic Dispeosal System and the waste acceptance process activities of
High-Level Waste Form Production are addressed in Appendices A and B,
respectively.

It is important to recognize that there are cocntrolled processes governing the
collection, preparation, and analysis of data in scientific investigations.
The interest is not in the sample per se, but in physical or chemical
parameters obtained from the sanple. Data are gathered from a sample, the
precise parameters of which are not known in advance. If the processes
controlling the collection, preparation, and analysis of the material are
adequate and documented as having been followed during the activity by
qualified scientists or technicians (QARD Sections 2, 3, ard 5), reascnable
assurance that the data accurately represent the correct values is cbtained.
To further ensure the quality of the work, instruments used in the data
collection ard analysis processes are calibrated (QARD Section 12).

(AA-4)



QAR Revision 2

vhile it is true that stardards are inclided in the anralysis of materials (fecr
exarple, standard takles for the identification of mirerals from X-ray :
diffracticn data), there are no standards for the sarple itself. That is to
say there may or ray rot ke clay in the sample, and cre or more clay mireral
srecies may be present. Similarly a technician may use stardard soluticrs
(Naticral Bureau of Standards [NBS]) to calibrate the recording instrument
prior to a chemical aralysis. This calibraticn indicates that the instrument
is reading values within an acceptable range ard sensitivity.

The preparation of rany samples must meet certain standards, but these can ke
evaluated with cbjective tests, the results of which are nct solely depercent
on the certification or qualification of the cperator and the procedures. For
example: thin secticns must be cut to a thickness of 30 micrecns (evaluated by
recognizing the apprepriate birefringence "color” of the contained minerals in
polarized light); core specimens in resistivity and induced polarization
measurements must be shaped cn a saw (shape is measurable); and waxed core
wrapped at the drill site to preserve the contained volume of fluids
(preservaticn determired by weighing the sample at the drill site ard weighing
it again at the laboratory) illustrate this. 1In all of these exarples, the
uncertainty abcut the quality of the data (that is, does the sample measure up
to standards?) is very low.

Although there are scme parallels between ccntrol of processes and special
processes, there are significant differences. |

1. The exanples cited in 10 CFR S0, Apperdix B and in NQA-1l of the applicaticn
of special processes are focused on items that are to be a permarent part of a
facility rather than the collection of data. Special processes, as defined in
NQA-1 Basic Requirement 9, are as follows: "Special processes that control or
verify quality, such as those used in welding, heat treating, ard
nondestructive examiraticn, shall be performed by qualified perscnnel using
qualified procedures in accordance with specified requirements."

2. The quality of the resulting items is solely a function of the processes
having been performed and tested by qualified personnel using qualified
procedures. Since one cannot 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 variables as those used during process qualificaticn, yield the same
material or chemical prcperties., It is necessary to establish the
qualifications of the cperator through scme established requirements (for
example, a written certification test or a performance test).
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The scientists and technicians performing scientific investigaticn are
cualified cn the basis of their academic record or work exgerierce cr both
(QARD Section 2) prior to their appointment. Procedures in scientific
investigaticns receive a technical review for adequacy ard ccrpleteness (CARD
Sections 2, 3, ard 5). GQuality is further ensured through calibraticn of the
instruments used in data collection, preparation, and analysis (QARD Secticn
12). Audits and surveillances are ccrducted to ke sure that procecdures are
being followed and the work prcperly doccumented (QARD Secticn 18).

3. The item to be ircorporated 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 ccntrolling variables on the process
being applied to the materials are known quantities ard are included in the
industry-wide standards or ccdes required for:such activities.

The parameters for materials keing studied in scientific investigations are not
known in advance. The purpose of the investigation is to determine the
characteristics of the material. Except for situations where the size, amcunt,
or shape (for example, a 4-inch piece of whole core) of a sample is specified
(and these are all mecasurable features), the sample itself cannot meet scre
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 planning
document (SIFD) and the adequacy of the process determined through 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
reviews are mechanisms for qualifying processes. A review of a process must
determine whether the process is adequate for the purpose of the SIPD.
"Aequate,” as usad in scientific investigations, means that the process
addresses the issues detailed in the SIPD amd 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, Apperdix B are adeguately 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 corrckorative
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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Frcceszes in scientific irvest.c;at-crs ars directed to the collecticn ard the
aralysis cf data; nct toward tracaring an item for use as part of a zermarent
structure., Pre—established acceptance criteria for s.rnles cr for the rssults
cf data collecticn and aralysis do rct rormally exist in scientific
n'vestigatzcrs. The wain variable is the sample or material. It is the
variability in scrwe parameter or sukset of parameters that is t."'e cbject of an
insturentor che:m.cal analysis, or both.

Prccess controls which have traditicrally keen used where the product of an
activity cculd ke sensitive to the mechanical abilities of the worker (as in
welding) or to the interpretative abilities (as in ncrdestructive examiraticn)
will nct provide added assurarce that the results of a scientific investicaticn
will be sukstartially more accurate. There are many scientific processes used
where the results do rot cepend cn the ability or understanding of the prccess
by the technician or scientist at all (for exarple, autcmated ultraviolet

spectrescepy) .

The results of all scientific investigaticn processes, including these used in
the High-level Waste Repository program, cdepend cn the technical abilities of
the scientists and technicians to apply the laws of physics, chemistry,
ergireering, and other sciences. This is supported by a very large volume of
scientific cata alreacdy in existerce and accepted by the scientific community
and regulatory bodies. The impcsiticn of special process ccntrols will not .
provide increased assurance that the results of a scientific investigaticn are
more correct or accurate than the results cbtained through the use of current
centrols.

II. APPLICABILITY OF THE REQUIREMENTS OF NRC CRITERICN X, '"INSPECTICN' TO
SCIENTIFIC INVESTIGATICNS

Scientific investigaticns are corducted to discover and interpret the nature
and extent of natural gphercmera. It is important to errhasize the words
"disccver" and "interpret" when describing the goals of scientific
inver~igaticns. Discovery is the process of acquiring knowledge that was
previcusly unknown. Interpretation, 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 ke used
to verify ccnformance.

Predetermined acceptance criteria are an essential element in the conduct of
inspections. Traditionally, inspections are performed to verify conformance of
an engineered item to predetermined acceptance criteria. This same apprcach is
inapprepriate for verification of scientific investigaticns because such
activities rely cn discovery and the interpretation of those ratural ard
physical laws that aid in the explanation of phencmena. It follows that the
requirements of Criterion X, "Inspection" are not apprcpriate for use where
scientific investigations must be ccntrolled. However, controls are necessary.
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The CARD descrikes a set of quality assurance recuirements for scientific
investigaticns that, when prcrerly implemented provicde a hich degree of
ccnfiderce that the results of such activities are accurate ard ccmplete. The
apprcach given by the CARD assures the follcwing.

o A thorcugh plan of the investigaticn is prepared and approved.
o A technical review of the plan is ccmpleted by the participant.

o Activities are controlled by such measures as technical procedures or
scientific notebocks.

o Ccrputer programs are verified and validated.

o Interfaces, both internal and external to the investigations, are identified
and controlled.

¢ Surveillances, which inclucde technical team members, are performed to verify
compliance.

© A close—out verification is performed by the participant to assure adequacy
and completeness.

Frcm the description of the controls given by the QARD it is clear that
scientific investigations are activities, not items. It is also clear that
such controls are intended to capture the essence of an activity whese purposs
is to discover and interpret.

III. APPLICABILITY OF THE REQUIREMENTS OF NRC CRITERION XI, “TEST CONTROL,
TO SCIENTIFIC INVESTIGATIONS

The QARD indicates that test control (Criterion XI) of 10 CFR 50, Arpendix B,
applies to engineered items but dees not apply to scientific investigaticns.
This addendum is intended to document the rationale and approach to satisfy the
intent of Criterion XI.

For «xgineered items, 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 QARD, Section 11, "Test Control,'" by the incorporation of quidance
provided in the NRC Review Plan for QA Programs for Site Characterization of
High-Ilevel Nuclear Waste Repositories.
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The cocntxols a2rplied o scientific investigaticns are icdentified in fectien 3
cf the QARD. The follicwing corpariscn with the MRC Review Plan, Chiartar 1.9,

investigaticrs have teen irncorperatad. ‘Where apprepriats, the rscuirsments of
ANSI/ASE NGA-1-158380 for contrel cf tasts have also teen ircorrzerztad.

It is izpertant o ncte that the CARD allcws at least two kasic «irds of
cecourentatien which can ke 'zsed for quality assurarce, deaumentaticn, ard
centrol of scientific work. These are the scientific rotstcok systam ard the
tschnical irplerenting prccscdure system. The scientific rotsbcek swstam will
gererally ce used kv qualified irdivicuals who are using a hich degree cf
professicral judgrment or trial-and-error wethceds or who are cevelcpirg the
methcdolegy ky which an activity will ke accemplished. The technical
irplerentirg prececdure system will gererally be used when cqualified tachniciars
are rerformirg repetitive werk which dees not include the use of a high degree
of professicral judgment cr trial-and-error methods in the rerforrance of the
work.

Cetailed technical implementing procedures are required when it is nct pessible
to ceviate frcm a prescriked sequerce of acticns, withcut erdangering the
validity of the results that will ke cbtained froem the work. Logbocks or
arprepriate forms or both are used, particularly in repetitive work, to
deccument the performarce of the werk according to the tachnical inplementing
prececure, and to rmaintain absolute ccntrol cver all other aspects of the werk.
The follcwing indicates where the NRC Review Plan requirements a'2 inplerentasd
for procecdures and scientific notebooks.

NRC Review Plan Requirement 11.1

The descripticn of the sccpe of the test control program indicates an effective
test program has been established.. Program procecdures provide criteria for (a)
determining when a test is required or how ard when testing activities are
performed, and (b) the test program is ccnducted by trained or apprcpriately
qualified perscnnel. The CA organizaticn, as a minimm, audits (sic) these
functions.

Response

The work is ccntrolled in CARD Secticn 3 by requiring the preparaticn of SIFCs
for individual activities.

It is not apprcpriate in mest cases for individual procedures to address when a
test or testing activities are to be performed. Scientific investigaticn
activities cannot recessarily be schecduled as construction activities (for
exarple, take ore set of ccncrete cylinders for every 50 cubic yards ccncrete
pcured (sic]). Procedures do, hcwever, clearly define the sequence cf steps to
ke performed for prcper irplementaticn.
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Training requirements are ccvered in CARD Section 2.. For both scientific

rotebecks and technical implementing procedures, it is reguired that any

special training or qualificaticn requirements ke clearly defined.

The QARD requires CA organizaticn overview of activities affecting quality.
NRC Review Plan Requirement 11.2

"Test plans and procedures are reviewed in accordance with the verificaticn
requirements in QARD Secticn 3."

Responsa
This requirement is stated in QARD Apperdix A, Secticn 3.0.
NRC Review Plan Requirement 11.3
"the potential scurces of uncertainty and error in test plans and procecures,

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

Response
This requirement is stated in QARD Appendix A, Section 3.0.
NRC Review Plan Requirement 11.4
"Test procedures or instructions provide the following:

a. The requirement and acceptance limits contained in applicable documents,
including precision and accuracy.”

Response
This requirement is stated in QARD Appendix A,
Section 3.0. These requirements are not applicable to scientific notebooks
since the end product of research or experiment is data which are used to
establish acceptance limits,

b. "Instruction for performing the test."
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Responsa
This roquirement is stated in CARD Apperdix A, Secticn 3.0. This requirement
is not applicable to scientific rctebocks since the purpese of experiment or
research is to establish methodolegy.
C. "Test prerequisites, such as calibrated instrumentaticn, adequate test
equipment ard instrumentaticn, ccrnpleteness of the item to be tested,

suitable and ccntrolled envircrmental cocrditions, and provisions for data
collection ard storage."

Response
This requirement is stated in QARD Apperdix A, Section 3.0. Inspecticns are
not applicable to scientific investigaticn. This requirement is not applicable

to scientific notebooks since, at that rhase of research, the methodology or
process is not established.

e. "Acceptance and rejection criteria, including required levels of precisicn
ard accuracy." '

Response
This requirement is stated in QARD Appendix A, Sectiocn 3.0.
f. "Methods of data analysis.®

Response
For technical implementing procedures this requirement is stated in QARD
Arperdix A, Section 3.0. This requirement is not applicable to scientific
notebooks as data are the end product.
g. "Methods of documenting or recording test data and results."

Response
This requirement is stated in QARD Apperdix A, Section 3.0. 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."
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Respense

!

This requirerent is stated in CARD Arperdix A, Secticn 3.0.
MFRC Review Plan Requirewent 11.5

"Test results are documented, evaluated, and their acceptability determined by
a responsible indivicual or grcup as descriked in QARD.M

Response
This requirement is stated in CARD Arperdix A, Section 3.0.

Iv. APPLICABILITY OF CRITERION XIV, "INSPECTICN, TEST, AND OPERATING
STATUS' TO SCIENTIFIC INVESTIGATICNS

The QARD indica*es that inspecticn, test, and cperating status (Critericn XIV)
of 10 CFR 50, Apperdix B applies to engineered items and dces not apply to
scientific investigations. The raticnale for this exception is provided as
follows.

The rationale for the exceptions taken in the QARD for the inspection and test
aspects of Criterion XIV (Criteria X and XI) are described in Sectiens II ard
III.

The cperating status aspect of Criterion XIV is rot applicable to scientific
investigations because the scientific investigations are not performed cn
cperating equipment or systems that will affect tneir safe cperation. This is
the intent of Criterion XIV.

The controls placed on scientific investigations by CARD Appendix A, Section
3.0 require scientific investigations to be planned. The planning requirements
of QARD Secticn 2.3 prrvide for sufficient controls to preclude inadvertent
interruption of the investigations and to ensure operational corpatibility with
cther site characterization activities.

In summary, since Criterion XIV focuses on the safe cperation of equipment and
systems (engineered items) being tested and inspected ard scientific
investigations are prior to repository construction and cperation, an exception
has been taken in the QARD such that Criterion XIV applies only to engineered
items and not to scientific investigetions. The controls established in the
QARD Apperdix A, Section 3.0 for scientific investigations are sufficient to
assure the proper conduct of scientific investigations and their impact on site
characterization activities.
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NOTES TO READER

This annotated version of the Revision 2 has been prepared to provide the reader an explanation of how
the document has evolved to its present form.

Revision 2 of the QAR (now called "QARD?") represents a2 change in format to QAR Revision 1 to
accommodate the objective of creating a single gencric baseline document that addresses quality
assurance requirements for all OCRWM Program Elements. This revision does not deviate from the
Quality Assurance requirements alrcady approved for the Mined Geologic Disposal System (MGDS).
Instead, the requirements unique to MGDS have been moved to Appendix A and rcquirements applicable
to Waste Acccptance Process Activities are included as Appendix B. As quality assurance requirements
for Transport of Spent fucl and High-Level Nuclear Waste and Monitored Retricval Storage become
further developed, they will be incorporated as Appendices C and D respectively.

For this reason, it is felt Revision 2 will provide a more uniform basis for program quality, will be more
casily understood, and will facifitate more readily its implementation.

1. Explanation of Text Enhancements:

1) Strike out - i.¢, "...A~threctrer..”
is uscd to denote the deletion of full text or partial content.

2) Shading - i.c. "...Vérification: Activities..”
is uscd to denote the addition of new text or content.

3) ltalics - i.e. "..Quality Level 1..”
is used to denote the moving of text or content as written in the Revision | 1o another area of the
Revision 2. This form of text enhancement is used in conjunction with a note typed in bold to
inform the reader where the content or text has been moved, ic.. "The following ltalicized text
has been moved to Appendix A."

4) Numbering of scctions within the Appendices correlates to the major Scctions of the QARD.
Where no amplification is required, there is no correlative scction number in the Appendices.

11. Explanation of Document Format Changes:

1) Scction 2.5 "Quality Levels and Graded Quality Assurance” as stated in QAR Rcvision 1 has been

amended because the level of detail was too restrictive for the PROGRANM Level.

2) The following is dctailed explanation of editoral changes to incorporate comment resolutions and
format changes for the incorporation of Appendix H "Requirements for Computer Software from
NNWS1/88-9 "Quality Assurance Plan®, Revision 1.

a) Scction 3.3.5(a); added the words "The program of validation of computer soltware shall be
documented.” to [irst sentence of [irst paragraph, and the words "Where validation of the
software has been performed,” to beginning of last sentence of first paragraph,

b) Section 3.3.7(d); added the words "any plans for" to first scntence of first paragraph and
the word "any” to second sentence of second paragraph.

c) Section 3.3.12(a) the following stated in part was added "Validation of the software ... shall
be validated and documented”.
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3)
1)

5)

6)

N

8)

Explanation of Document Format Changes (continucd):
d) Paragraph 3.3.2(d), (¢) and (f); dclcted the words "and validation”,

¢) Scction 3.3.12(b) the following words stated in part; "and shall determine .... to these
controls” were added.

These changes clarilics the rcqunrcmcnt for validation of thc models and softwarc for spcc:flc
applications. Specifically the rcqunrcmcm for validation is moved From subsectior 3.3.2
subscction 3.3.12. Since all design, sitc characterization and pcrformnncc asscssment apphcnnon
arc not known at time of code development, it is not appropriate to mandate validation during

development but to mandate it prior to any specific applications of the model/software. This is a
clarification and not a reduction in requirements.

Original Appendix A, titled "Quality Assurance Program Documents listing,” has been deleted.

Appendix A of QARD Revision 2 is the result of moving the Quality Assurance Program
Requirements for the Mined Geologic Disposal System (MGDS) from the mam body of the QAR,

Revision | to a document that provides amplification of rcquirements unique to the MGDS and is
subordinate to the main body of the QARD Revision 2.

Appendix B of QAR Revision | was titled "Rationale on the Applicability of NRC Requirements

to Scientific Investigations." The content of this Appendix has been moved to Addendum A-l of
QARD Revision 2,

Appendix B of QARD Revision 2, contains amplifications of Quality Assurance Requirements
previously contained in the March 1989, Revised Draft, OGR/B-14, "Quality Assurance

Requirements for High-Level Waste Form Production,” and is subordinate to the main body of the
QARD.

Appendices C and D of Revision 2 have been added {or format purposcs to reserve space for

futurc amplifications applicable to the Transport of Spent fucl and High-Level Nuclear Waste and
Monitored Retricval Storage.

The Glossary in QAR Rev.] is now contained as Attachment I in QARD, Rev.2.
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M, August 1986. Dox-:/m—ooaz, Qggli;y M Management
Policies and Requirements,

October 1985; DOE/RW-0103, Quality Assurance
Directive, October 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 Radiocactive Waste Management

in December 1987 ard a major reorganization of the Office of
Civilian Radicactive *ste Management in April 1988. As a result of the
reevaluation, the-these four documents have been superseded and replaced by
DOE/R4-0214, Quality Assura ce Requirements Document (QARD)—fer—the
Givﬂ—im—&a&ieaet-i%—ﬂasbe—&ragement—?mgm and mE/RW-OZIS le_u;y

' Febmary 1988, ‘has been superseded and replaced by
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I T D P
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INTRODUCTTION
GENERAL

Quality achievement is a continuing responsibility of management at all levels
in the U.S. Department of Energy's Civilian Radicactive Waste Management
Program (PROGRAM). Well defined quality assurance (QA) programs describing the
set—of minimm 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
(OCRW) , Assistant Secretary for Nuclear Fnéryy (NE), Assistant Secretary for
Defense Programs (DP) , Operations Offices, Project Offices, contractors,
subcontractors, national laboratories, and other governmant agencies performing
activities affecting quality for the FROGRAM.

PURPOSE AND APPLICABILITY

This document defines the quality assurance requirements governj.ng activities
affecting qu.ahty of all PROGRAX partxcxpants unless specifically stated
otherwise herein. These quality assurance requirements are applicable to the
Mined Geologic Disposal Repesitory-System (MeDS), ' Waste! .Acceptance ‘Process
‘Activities ‘of ‘High~level Waste Form Production; Transport of Spent Fuel and
High-level’ Nuclear Waste; and the Monitored Retrievable Storage: -Eaeﬁ-tey-

transportation-and—if-requi

The amplifications speeified-identified in Sections 1 through 18 of this
document are in addltion to ANSI/ASME NQA—1-1986b (NQA-1) requlrements ard

appl»imble—be—the—mmle-mb&—fom-pmdueets:—- NOTE: The following
italicized text has been moved to Appendix C, paragraph 1.1. The quality asnwrvie
requirenaes specified in the

Qffice of Storase axd Transporiation Systems Ouality Assurarxe Plan_for the
Trausrortation Casks Systepis Dovelopmeny Program are applicable to the PROGRAM's radivactive maerial
trans portation cask systems. The quality aswrance peogramnttic puidance of REGULATORY GUIDE 7.10 -

Extablishine Quality Assirane Programs for Packaging Used in the Tronsport of Radioective Material amplify the

quality asswrarce program requirements for the packaging wsed in radioactive material transportation systents.

Specific, mrplificatims of OCR{'s quil ity asKirancs’ progreni #pplicable ’ts the
following programs, “Mined Geologic Disposal; Sys'tan “Waste Acceptance ‘Process
Activitiesofllighlnvelﬁhste!‘om?roductm 'narspartor.’Spentmeland
High-TeVel Waste, fand’ }bnitored Retrievable’Storage’, are ‘identified in’the
appendices’to this document,

(xiii)
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SBECTION 1
ORGANIZATION |
1.0 GENERAL

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

1.1 QUALITY ASSURANCE PROGRAM MANAGEMENT

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
characteristics:

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

as the highest equivalent manager respansible for performing
activities affecting quality

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

(c}) ‘The authority and responsibility to verify the adequacy ard

implementation effectiveness of the-organizations' and subtier
organizations' quality assurance programs

(1)
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(d) No cther duties or responsibilities—that—are unrelated to quality
assurance—and that could prevent full attention to quality assurance

program matters

(e) Sufficient freedom from cost and schedule considerations when opposed
to quality considerations

(f) Access to senior management and management at the next higher PROGRAM
organizational level to identify, and obtain resolution to,
unresolved quality concerns

(9) Review and approval recammendation authority for quality assurance
programs, revisions to, and interpretations thereof.

1.2 DEIFGATION OF WORK

When OCRWM or a-Protect—Offiee another PROGRAM participant delegates work
to other PROGRAM participants, a qualified individual or organization from
within the delegating office shall be designated as responsible for the
quality of the delegated work. PROGRAM participants shall describe the
major delegations of work involved in establishing the quality assurance
program or any part thereof to any other organizations.

1.3 DISPUTE RESOLUTION

Provisions shall be made for the resolution of disputes involving quality
arising from a ditference of opinion at a given organizational level.
These provisions shall include progressively elevating the dispute to the
level of the PROGRAM Director; if necessary.

1.4 ALLEGATION AND QUALITY 'OONCERN RESOLUTION
Provisions shall be established for individuals to express allegations and

quality concems &s autlined’or specifiéd -in the OCFM Quality Concerns
Directive. dimet&y—te—the—mm—etree&ar—wtﬂwut—fear—ef-mpmsai—qm

1.5 STOP WORK PROVISIQUS
Provisions for issuing and lifting stop work orders/requests shall be
developed and implemented. $heProvisions shall include the following
factors:
(a) Criteria for stopping work and for lifting stop work orders/requests
(b) Authorities amd responsibilities

(c) Methodology for lifting stop work orders/requests.

(2)
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EECTION 2
QUALITY ASSURANCE PROGRAM

2.0 GENERAL

The provisions of ﬁOA-l Basic Requirement 2; Supplements 2S-1, 2S-2, 25-3,
and 2S-4; and Appendix 2A-1 shall apply with the following clarifications
and amplifications.

2.1 QUALITY ASSURANCE PROGRAM

PROGRAM participants shall develop quality assurance program documents that
address quality assurance program requirements applicable to their
raspectwe PROGRM soope of work. QJality assurance program docunents
assurance rogzam dm1ption (smetimesM ried;
detailed technical and quality assurance administrative procedures ‘I‘he QA
Pregremqual {ty asslirance program shall meet the requirements established by
this document. The quality assurance program descriptions {er-Qi—Plans}
shall be reviewed and—appreved a¢ 14 Eikely manner by line :

management of the next higher morganizatlonal level in—a—timely

manner, PROGRAM-participants!’quality”asslirance—QA organizations shall
review and make recommendations to line management concerning the :
approvalacceptance of lower-tier quality assurance program descriptions.
{orQAPlans)~

PROGRAM participants' quality assurance program description
documents shall include:

(a) Descriptions of the management controls and lines of
cammnication that exist with their contractors to assure
direction of the quality assurance program

(b) Descriptions of all onsite 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 progran
responsibilities of each of the organizational elements
noted-ehown on the organizational charts

(d) Descriptions of persons and organizations that have

authority to identify and resolve quality problems and of
programs that will implement these actions

(3)
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(e) Identification of existing or proposed quality assurance
program administrative procedures

(f) Description of the organizational responsibilities for

reviewing, approving, verifying, and validating design
criteria and design documents

(g) Description of the inspection program; including
organizational responsibilities .

(h) Description of the test control program scope

(1) Description of the scope and types of measuring and test
equipment to be contmlled by the quality assurance
program

(j) Description of the method for ef-control of erronecus,
rejected, superseded, or otherwise unsuitable data;

Each participant‘his’the. responsibility:to’def X specific
applicability of tl'mez‘quali.ty assm'anceprogram requiremerrts
to his subtier: progrem participants.

2.2 REPORTING INDEPENDENCE OF PERSONNEL

If verification personnel are not part of the formal quality assurance
organization, they shall have sufficient authority, access to work areas,
and organizational freedom to (1) identify quality problems; (2) initiate,
recanmend, or provide solutions to quality problems through designated:
channels; (3) verify implementation of solutions; and (4) assure that
further processing, delivery, installation, or use is controlled until
proper disposition ef tolresdlVé a nonconformance, deficiency, or
unsatisfactory conxdition has ooccurred. 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.

2.3 PLANNING

Participants! 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
consistency and campleteness and to avoid duplication of effort. Quality
assurance program planning shall consider, as a minimm, the following
elements:

(a) Definition of activities

(b) ;setqnmt—of—qaa}ﬁy—ieve}s—ne exmination ‘of ‘the’applicability “of
the quality asirance progidi to items and activities based on their

(4)
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(e

(a)

(e)

(£)

(9)

importance to épplicablé-redietegieal-safety—vaste—isclation;—er
other PROGRAM objectives

Selective application of appropriate quality assurance program

ts and procedural controls w&ﬂnn—eaeh—quahﬁ—}eve?c—(that
is, a graded approach) to items and activities

Assigrmment of responsibilities for quality assurance program control
ard verification activities

Identification of the specific scientific or technical information to
be collected, analyzed, or used -fer-d&&ga—perfefmnee—assmxent—
er-site-eharacterigation

Identification of applicable technical and quality assurance program

management control and verification activities

Identification of field, laboratory, and engineering procedures for
sampling, testing, ard analysis activities

(h) Provisions for the identification of required quality assurance
records;

2.4 READINESS REVIEWS

Readiness reviews shall be planned, performed, and documented and shall
apply to major scheduled or planned activities that affect or could affect

quality. Readiness reviews shall provide visible evidence of the following
characteristics: _

(2)
(b)

(e

Work activity prerequisites have been satisfied

Detailed technical and quality assurance program administrative
procedures have been reviewed for adequacy ‘and appropriateness

Personnel have been suitably trained and qualified;

2.5 QUALTFY-LEVELS-AND-GRADED QUALITY ASSURANCE PROGRAM
2.5.1 Methd

NOTE: The following italicized text has been move to 2ppendix A Bection 2.1
and Appendix B SBection 2.3
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(2)
(b)
(c)
(d)
(e
(£)
(9)
(h)
(1)
(3)

(k)
(1)

Quality assurance i requirements

shall be selectively applied The selective application and
the degree of application of the quality assurance program
requirements assigned to each item and activity shall be
camnensurate with the following factors:

.
2+52-Graded—Quality-Assurance
2.5.2 Application’of: ‘any’

. Ve R S S e e IR T S Bt @ I sl s e R A s

A DA, VORI AM

and procedural controls

Consequence of failure
Inportance of data

Camplexity of function

Reliability of process

Reproducibility of results

Uniqueness of product

Degree of functional product demonstration
Degree of standardization

History of quality

Inpact—ef—sdaeé&e—er—eest—er—beﬁa &n’ schagile
replarsiin theYevent "of failire

Necessity of special controls or processes

Significance to licensing process.

2.6 PERSONNEL SELECTION, INDOCTRINATION, TRAINING, AND QUALIFICATION

2.6.1 Supplement 25-1 and Apperdix 2A-1 shall only apply to personnel who
conduct inspections and testing activities to verify conformance of

an items to

specified requirements for the purpose of acceptance and

to demonstrate that items will perform satisfactorily in service.

(7)
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2.6.2 Supplement 25-4 to NQA-1 shall apply except that Paragraph 2 is
anplified with the following requirements:

(2)

(b)

2.7 SURVEILLANCE

Management of each PROGRAM-participant organization shall
analyze each jaob 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.

Personnel selected to perform or verify activities
affecting quality shall have education, experience, and
training comensurate with the minimm requirements
specified. Relevant education and experience shall be
verified. The capabilities of an individual shall be
based upon an evaluation of education and experience and
coampared to these qualification requirements established
for the position. Management shall ronitor the
performance of personnel doing work affecting quality
and, at least annually, determine the need for retraining
or reassigmment.

Surveillances shall be corducted to assess the quality of items or
activities.—in—preecesss

2-F¥(3) Surveillance of activities affecting quality shall be planned,
performed, documented, and reported to appropriate management.

2-72(b) Surveillance shall be conducted to accamplish the following

objectives:

rify qaality’of Meniter-work in progress

ter (1)

-(b} {2y Document campliance or nencampliance with requirements and
procedures

{e} (3) Identify actual and pobentialt deficiencies an:l deviations
- St ;

{2) Provide management information on activities under surveillance

{e)
£+ (5) Verify timely implementation of corrective action.

(8)
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2:73 () Surveillance shall be performed by personnel who are knowledgeable
in, amd not directly responsible for, the activities under
survelllanoe

2+7-4(d) Surveillance results shall be documented in a report that contains
the following elements as a minimumm:

{2y (1) Description of the activity or item under surveillance

€} (2) Identification of the persons conducting the surveillance

tey {{3) TIdentification of the persons contacted during the surveillance

48 (4) List of the requirements governing the activity or item

{e} (5) Summary of the surveillance results that identifies
deficiencies, deviations, or exemplary practices:cbserved
during—the-swveillance

) (6) Sumary of any immediate corrective actions taken.

2.8 MANAGFEMENT ASSESSMENT

Indeperdent management assessments by persons above or ocutside the quality
assurance organization shall be conducted at least annually 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:

(a) Effectiveness of the-quality assurance program ifplementation

(b) Adequacy of planning and procedural controls
(c) Effectiveness of the corrective action system

(d) Adequacy of organizational structure amd staffing to implement the
quality assurance program

(e) Adequacy of the indoctrination and training program

(f) Adequacy of the quality assurance management information tracking,
evaluation, and reporting system,

2:9+3(d) PROGREM participants shall report, disseminate, and track the

following types of quality-related management infomat:.on as a
minimum:

{ay {1 Status of development and implementation of the quality
assurance program

(9)
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2} (2) Status of resolution of significant conditions adverse to
quality, QA issues, and trends

€e} (3) Summary of management overview results (Eéxemplary practices
shall be reported but need not be tracked):

2-9+2(b) Quality assurance ptogram management information shall be reported at
least quarterly to the appropriate level of management and the next

higher PROGRAM-participant organizational level.—at—lteast—euarteriy:

(10)
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SECTION 3

DESIG CONTROL
3.0 GENERAL

The provisions of NQA-1 fasic Requirement 3 and Supplement 3S-1 shall apply
to design; from conceptual design through final design. The following
clarifications and amplifications g€hall apply to design and design
activities. T

3.1 DESIGN ERROR AND DEFICIENCY CONTROL

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-es—epplieabler

3.2 DESIGi CHANGES

The impact of design changes on procedures and training shall be evaluated.
The changes shall be cammunicated to all affe:ted groups or individuals.

(11)
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their specific’ responsibilities during the reviews and in’the
pnquatuxxaniddshdhutﬂxxof13£:nadew:nquts

caments, . a;ﬂan,timehﬂdé*ﬁn:nexﬂuthxaof‘ﬂxareviavcrmmmﬁs
anithe;xzsarsreqxnsﬂﬂﬂ for ‘this resolution,

After review “w"”'"'"”"""?2e§§lved “the; apbré@ed documents shall

Iay¢}¥“.wmwnﬂ.r...wml

BB TEATE A TERERES EhAll e
pmdkmmeﬂan:the%:mmﬂetﬂxxoftme.caq;nxm'sofh«un
requirements dopumentation. This ‘review: sha;lfgssure that

(bfﬁ.fﬂ"“m'”i

deshjtappnﬁkﬁﬁﬁ%lq&wmetmatthe:ksﬁmxcamﬂiﬂm%dxh
tmezcriuaﬁa.hf%he:caqxﬂxnrsoftwane :
plexity: of. th

[CE

@ e




QAR Revision 2.ANO

sict1oni systen ghall’ b establ{sied; it AT e SR
system shall ‘be’ hﬂzgrauxlwrﬂmthexxmfnmuatﬁmxnanawmﬁnt
systefn to assuré formal ‘processing ofid fiyesolutions.

Carputer softwaré "dix y “réparting ‘and”corrective; action
systems shall assure that,’as a minimm:

(2) ;. Defects are assessed’ ﬂm:crith:ﬂjty and- impact on’previous
applications

(3) 5 Corvest
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o notification ‘of ; affected

3.3.10° Medid i Cont 61 ahd ' Secii 1ty

Physical media ‘containing thé imdgés of ‘camputer  sdftware £hall be
physically protected to prevent their inadvertent damage’or -
degradation,
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{c). i Computer’’ | :
maintained for:the’ specific version f thé computer
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3.4 TECHNICAL REVIEWS

34+ (a) A technical review shall be performed when the information
or document under review is within the state of the art ard
is based on accepted standards, criteria, principles, and
practices.

3+4=2(b) Technical reviews shall be used when documents, activities,
material, or data require technical verification or
validation for applicability, correctness, adequacy,
capleteness, and assurance that established requirements
are satisfied.

3+4+3(c) 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.

344 (d) The results of technical reviews shall be documented.

NOTE: The following italicized text is now contained in 2Appendices A and B of
this revision.

35  PEER REVIEWS

Js.1 Peer reviews shall be per formed in accordance with e guidarce provided in NUREG-1297, Peer
Review for the High-Level Waste Repositories Generic Technical Position, Febnaary 29, 1988,

(25)
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MOTE: The following italicized text is now oontained in Appendix A of this
Revision.

36 SCIENTIFIC INVESTIGATIONS
361  Control of Scientific Iinvestigations

Scientific imvestigations shall ke de fined. controlled, and sverified.  Process variables affecting scientific
imestigations shall be measired and controlled. Variables that affect interrelated scicntific investigations
shall be identi fied. documented. and controlled in each imvestigation.

The scientific notehook system and the techiical procedures system are two approaches that may e used
to corurol scienti fic investigation activities. The scientific notebook system may be wsed by qualified
individuals who are requdred to 1se a high degree of professional judgment or trial and error metods or
who are daeloping the methedology by which an activity will be accomplished. When the scientific
rotebook system is wsed, the scientific imvestigation planning document shall control the activitics.

The technical procedires system shall be wsed by qualified persoruel to per form repetitive work that does
mox inclidde the wse of a high degree of professional judgment nor triad and error methods. Technical
procedures are required when it is nox possible o deviate from a prescribed sequence of actions without
endangering the validity of the residts. Technical procedures shall be reviewed for technical adequacy
“and approved by quali fied persons other than thase who prepared the procedures. Changes to technical
procedres for conducting scientific imvestigations shall be reviewed and approved by the sane
organizations that performed the oviginal rview and approval 1nless the PROGRAM participoi
desigmates arxxher 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
imvestigation planning documens and the activity can be repeated and the activity does mex potentially
impact the waste isolation capability of the site or inter fere with other site characterizarion activities.
Activities to develop new methad's or procedures for condicting scientific imvestigations or critical
processes shall he documented, Resudts shall be reviewed for adequacy and approved by qualified
persons prior (o wse of the procedires o collect data.

362 Plamwning

Prior to the start of any sciewti fic investigation, a scientific imvestigation planning document { for example,
stiely plan) shall ke developed. Plaoning documents shall contain:

{a) Description of work }x"per/umrd

{b) Raticmale and justification for the information to be vbiained

(¢} Proposed nxthodology

(d) Rationale and justification for the proposed methodology

(e) References to applicable documents

(/) HMentification. explanation, and justification for areas where scientific notebooks are 1o be wsed
(g) Description of constrains

(h) Descripeion of the application of the resudts

(i) Descripiion of schedides and milestones.

(26)
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3463

o4

The intended we of data shall he documented as part of the planning for scientific imvestigations. Any
aliernate e of the data shall ke evaluated for appropricteness and the justi fication documented.
Plawving shall assire the compatibility of scientific imvestigations with any conceptial or exathematical
madels wed at each applicable stage. Plarving shall establish provisions for the evaluation of data

quality lo assure that data generated is valid. comparable, complete, representative, precise, and acawate.

Krneown sexurces of error and unceriainty ard inpudt data that is suspeet or whase quality is beyond the
cotrtd of the por forming organizations shall ke identified. These measwres shall inclde or re feroice
proviions for assuring that prerequasites for the given scientific imvestigation have been met, that adequute
instrumentation is avatlable and 1sed. that necessary monitoring inclding witness or hold poinds s
performed, and that suitable emvironmental conditions are maintained. The following prerequinites shall
be considered: calibrated instrnuimentation; appeopriate equiprens; trained personel; readiness of
Jacilities, eqripmont, supplies. and items or samples: switable emvironmental conditions; provision for
acqusitions awd recordings of data; and dispenition of facilities afier completion of scicntific
imvestigation activities.

The range. acaracy, and precision of cqipnxnt used for scienwific investigations shall he specified in
order 10 be comnxenvrate with requirements. In developing quality assiwwance PROGRAM requirenxeis
Jor equipmert, consideration shall be given to whether proper per fornxunce of a scientific investigation
can be determined during or afier the scieniific imestigation (thet is, whether faihee or mal fiusction of
equdprment can be detected ). Where requirements are fowd 1o be necessary, special quality or
performeuxce verification requirements shall ke established and described 1o gevern the use of the

equi prment,

Scientific imvestigations shall be por formed in accordarce with nationally recogrized starndards ( for
example. ASTM) where available.  Stardard's wsed withoce nxdification requare documentation by
reference ondy, 1f deviation from standards or establishment of specially prepared procedires is v
deenmed appropriate, the nxdi fications or new methods shall be docunxerted in sufficient detail 1o he
repeatade and shall be evahaated, justified. and approved.

Data Collection and Analysis

Eqdprments and nxethods wsed 10 obtain and analyze data shall be verified 1o asswre technical adequacy
and proper selection. Data collection and analysis shall be controlled by measwres that prvide sufficient
Jetail to alliw the pracesses to be repeated by an individuad of comparable education or training 1o the
person oniginadly conducting the task. Where appropriate, verifications shall be per formed wsing
recogrized methads, ‘ '

Data transfer and rediction corenils shall be estabished to asswre data trars fer is errr free or within a
prescribed permiissible error rate, to asswre that information is next lost in trans fer and that the inpd is
complewely necinerable from the aapt. All prixcesses that change cither the form of expression or
quantity of data. valies, o reember of data itenss (data rediction) shall be corerolled by prescribed
methds that allow verification of the comversion process.

Use of Data

Data collection and analysis shall be technically reviewed by qualified individuals other than thase who
performed the scientific imestigation.  Questionss shall be resolved be fore the residis are wed as a
bascline. Unreviewed data and data with wevesolved questions shall be clearly idendified when wsed or
reported. Uncertainty limits shall be assigned lo the data prior to wse. Data collected shexdd be reported
S0 as o refate it to information needs and issie resolition

(27)
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365  Daa ldentification and Traceahility

All data shall be recorded sn as ta ke clearly identifiable and traceable to the sxrce from which it was
generated. Idewsi fication and traceability shall be maintained thrughd the needed lifetine of the data.

Data foud 1o e erronemes, re jected. superseded, or otherwise wnsiitable for the intended use shall be
controdled and dispositioned, Controls shall inchde the identification ard segregation of wisuitable data
10 avoid inadvertent ise. The disposition of 1owuitable data shall be justified and docunenied.

366 Daa Recording, Storage. and Retrievakility

Original recorded data shall e considered @ QA Record and shall be handled in accordance with
Section 17,

Records shall, ,dt appropriaie, identify the following elernxnts:

{a) Scientific investigation requirements, plarss, and procedures inchuding applicable revisions
(b) liem or sample ivestigated

{¢) Date of scientific imestipation

(d) Identification of the persons performing e scientific imvestigation and the performers’
organizations

(¢} Resudts and acceptability for iniended 1ese
(/) Actior taken in corviection with any deviations noted
(g} Persons evaluating scientific imvestigation resudts and evahaiors’ organizations
th) Ideniification of equiprent wused
367 Qualification of Data of Indeterminate Quality

Data that was mx callected wwdder the conirol of a quality assiwrance program meeting the quality
aswwrarce PROGRAM requirements of 10 CFR 60 Subpart G or this ducument shall be qualified in
accordarce with NUREG-1298. Qualification of Existing Data_for High-Level Nuclear Waste

Bepositories Generic Technical Position. February 27, 1988, prior to use. This data may include
information collected from such smxurces as professional journals, technical reports, and symposia

proccedings bud does nox inclide design re ference codes and standardss ( for example, ASME Baoiler and
Pressire Vessel Code, ASTM starndards, and CRC Handbooks). The orgarization using the data shall
u. Jine the data~qali fication process that describes how data will be assessed for quality characteristics,
suwch as accwracy. precision. completencss. representativeness, and comparability. Acceplable qualification
methods inchude any one or a combination of peer review, corroborating data, or confirmatory testing.
Consideration shall be given to the following factors when available and measwrable:

{a) Qualifications of persovel or organizations gencrating the data
(b} Technical adequacy of the equépment and procedures used in the scientific investigation
{c) Environmental conditions

(d) Confidence lvel associated with the corroborating data based upon the quality and reliability of the
measurenent control program woder which the data was gencrated

(28)
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(c) Anxauit of corroborating data or confirnxuory testing

(/) Extent o which data demonstrates properties of interesi { fur example; physical, chemical, geologie,
mechanical)

(1) Extent 10 which conditions generating the data mery partiolly nxet requirenxents of this docunxent
th) Prior wes of Ue data and associaied verification process

(i) Prior professionad reviews of the data

(j} Externt and reliahility of the documentation associated with the data

(k) Degree o which data-generating processes were inde pendendly caadited

(1) Importwxce of the data o show that per fornevree ob jectives were nyet

T resudts of data quedification activitios shall be documented., The information to be fornd in peer
review repoets is addressed in Section 35, Repoets of data quali fication by wse of corroborating dat
sl inchale the fillowing clements:

(a) Identification of the corrohorating data sovrce

() Tahdawion of the cornvborating data

{c} Description of the corrohorating data relationiip 1o the data being quali fied

(d) Technical justification for wse of the corrohorating data

(¢) Idewtification of the corredorating data reviewers

(e) Test resdis.

(29)
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EECTICH 4
PROCUREMENT DOCUMENT CONTROL

4.0 GENEFAL

The provisions of NQA-1 Dasic Requirement 4 and Supplement 4S-1 shall
apply with the following amplifications.

4.1 REVIEW

Procurement . documents shall be reviewed by PROGRAM-participants' QA
technical and quality assurance ‘organization representatives to assure
that applicable quality assurance program requirements are included.

4.2 APPLICABILITY OF PURCHASER'S @NXALITY ASSURANCE PROGRAM

When deemed appropriate, the purchaser may permit some or all supplier
activities to be performed under the jurisdiction of the purchaser's
quality assurance program provided that the scope of the activity is
adequately addressed therein. This situation may exist when the scope of
work or schedule requirements cannot justify the cost of develepment-
daveloping and maintenance-ina ng ef-a quality assurance program at
the supplier's facility. Wwhen these ciramstances apply, the procurement
documents shall specify which portions of the purchaser's quality
assurance manual and procedures are applicable to the supplier's work
efforts.

(30)



QAR Revision 2.ANO

EECTION S
INSTRUCTIONS, PROCEDURES, AND DRAWINGS
5.0 GENERAL

The provisions of NQA-1 Basic Requirement 5 shall apply with the following
amplifications.

(& ]
[

REVIEWS

An indeperdent review of instructions, procedures, and drawings shall be
performed by the originating organization to assure technical adequacy,
including the correct translation of design requirements, and inclusion of
quality requirements.

NOTE: The following italicized text has been moved to Appendix A, Section 5.0
The review shall consider whether the activities have the potertial to impact the waste isleion capahility of the site or
onter fere with other site characterization tests.

5.2 [PROCEDURES LIST

Procedures and detailed technical pmoedures that are apphcable to the
quality assurance program.

(31)
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6.0

601

6.2

BECTICH 6
DOCUMENT OCRITROL

GENERAL

The provisions of NQA-1 Basic Requirement 6 and Supplement 65-1 shall
apply with the following amplifications.

CONTROL

Each PROGRAM participant shall assure that correct and applicable
documents are available at the location where PROGRAM activities affecting
quality will be performed prior to cammencing the work.

CONTROL SYSTEM

In addition to the elements identified in NQA-1 Supplement 6S-1 Section 2,

the control system for doaument preparation, review, approval, and
issuance shall include:

(a) Access by reviewing organizations to pertinent background data or
information to assure a camplete review

(b) Resolution of review camments for which the resolutions are
considered mandatory by the reviewing organization prior to approval
and issuance of the docaument

(c) Documentation and maintenance of review camments and resolutions

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

NOTE: The following italicized text has been moved to Appendix A Section 6.1

6.3

(e)  Evaluation of changes for the potential impact on the waste isolation capability of the site or inter fere
with oter site characterization activities.

CONTROLLED DOCUMENTS

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
controlled documents list, the establishment of a receipt acknowledgment

system, and the development of an obsolete- or suspended-document control
system. '

(32)
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7.0

7.1

BECTION 7
CONTROL OF PURCHASED ITEMS AND SERVICES

GENERAL

The provisions of NQA-1 Basic Requirement 7 amd Supplement 75-1 shall
apply with the following amplification.

SUPPLIERS' QUALITY ASSURANCE PROGRAMS
When requ:.red by procurement documents, suppliers' %—mm&s— Quality

Assif¥ance ‘programs* shall be reviewed and accepted prior to initiation of
activities affected by their quality assurance programs.

(33)
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IDENTIFICATION AND CONTROL

SECTICN 8

8.0 GENERAL

apply. with—the—feol

The provisions of NQA-1 Basic Requirement 8 and Supplement 8S-1 shall
Iewing-ampiifieationss

NOTE: The following italicized text is now contained in Appendix A section

8.0:

8.1

SAMPLES

Samples shall be identificd and controlled in a manner consistent with the samples® intended wses. Such controls
shall de fine the responsibilitios inchuding intor faces between teclnical specialties and organizations for collection.
identification. and traceahility of samples (inchding archival samples): for iest allocation; for disposition of
samples; and for gencration of asseciated records.

811

812

813

Sample Identification

Sampies shall be idewtified by placing identification direcily on the samples when possible, on the
samples’ containers, or on labels or tags attached to the samples or the samples’ containers. Sample
identification shall be verified and documented prior to release for testing or analysis.

Sample Traceability

Identification systems shall asswre traceahility of samples to the appropriate sowrce, requirement, or use
document. Traceability of samples from initial acquisition rough final disposition is required.
Measwres shall be taken to prechide the use of samples that caruxx be identified.

Archival Samples

Applicable techvical spec i fications, procirement docurents, test procedures, or other similar docrements
shall specify representative archival samples to be mainsained as QA records from dif fiadt-to-re peat,
geologic, sample collection activities-end—from-raste—form-greditficationactirities.
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EECTION 9
OONTROL OF PROCESSES

GENERAL

The provisions of NQA-1 Basic Requirement 9 and Supplement 9S-1 shall
apply with the following amplifications.

NOTE: The following italicized text is pow contained in Append:.x A, Bection

9.0:

9.1

9-29.

9+39

5+49.

APPLICABILITY

The requirements of this Scetion apply to engincered items and do iex apply to scientific imvestigation activitics.

1 LIST OF SPECTAL PROCESSES

Baeh—PROGRAM participants' QA" ngram

ts shall prcv:.de a list of

responsible for.

ACTIVITIES

The-QA quality assurance organization shall be involved in qualification
activitieﬁ to help assure satisfactory performance. As a minimm, the-@A
quality assurance organization shall-everwview mONitot the develognent arnd
mplementation of special process qualification activities through the
conduct of audits and surveillances.

3 EVIDENCE OF ACOCHMPLISHMENT
Eaeh-PROGRAM participants shall establish provisions for recording

evidence of acccptable accamplishment of special processes using qualified
procedures, equipment, and personnel.
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EECTION 10

10.0 GENERAL

The provisions of NQA-1 Basic Requirement 10 and Supplement 10S-1 shall
apply with the following amplifications.

NOTE: The following italicized text is now contained in Appendix A, Bection

101 APPLICABILITY
The requirements of this Section apply (o engineered itens and do ex apply to scicitific investigation activities.

10+-210.1 RECORDS

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

(a) Inspection procedure
(b) Characteristics inspected

(c) Identification of the inspection criteria or reference documents used
to determine acceptance

(d) Identification’of the epecific equipment used during the inspection
(e) IXdentification of special expertise used.

(36)
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SECTICN 11
TEST CONTROL

11.0 GENERAL

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

The following italicized text is now contained in Appendix A, Section

111 APPLICABILITY

The reqparements of this Scction apply 1o engineered items and do nt apply to scicntific investigation activities.

23-211;1 UNCERTAINTY AND ERROR

Potential sources of uncertainty and error shall be identified in test
plans and procedvres. In addition, parameters—thaéﬂmxﬁaixrfxxﬁzﬁ&ied—and
measured affécted’ by potentidl¥Eirces of UNCErta inty and!érror shall be
identified and.controlled.

11.2 PRECISION AND ACCURACY

Precision and accuracy considerations shall be identified in test
procedures.

(37)



QAR Revision 2.ANO

EECTION 12

CONTROL OF MEASURING AND TEST BQUIPHENT

12.0 GENERAL

The provisions of NQA~1 Basic Requirement 12 and Supplement 12S-1 shall
apply with the following amplification.

12.1 ACCURACY OF CALIERATION STANDARDS

Calibration standards shall have-bBd‘equal to or have greater accuracy than
the equipment being calibrated, unless limited by the state of the art.

(38)
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EECTION 13
HANDLING, STORAGE, AND SHIPPING
13.0 GENERAL

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

Note: The following italicized text is now contained in Appendix A, Section
13.0:

131  SAMPLES
Handling, storage, ond shipping requirements are also applicable o samples collected for site characterization,
13.1.1 Sample Handling and Shipping

Samples shall ke controlled diuring handling, storage, and shipment to prechude damage or loss
minimize deterioration. Controls shall be established  for appropriate packaging, handling, and
mexdes of transportation. with consideration heing given 1o Lype of containers, tinme constraints on
perishable materials (that is, shelf life ) and any other environmental or sa fety considerations
applicable to the samples. Measures shall be taken 1o avoid sample corsamination dywring handling
ad shipment, Where mudtiple organizations are imvolved, appropriate procedures shall describe
inter foce and cstody respe ibilities. Sample identification shall be verified and maintained when
samples are heoxdled. transy. ried, or trans ferred  from one organization’s responsibility to another,

13.12 Sample Sioring

Previsions shall he made 1o maintain sample characteristics, integrity, and identification while in
storage. These provisions shall he consistent with the plaed divation and conditions of storage ad
shall describe actions to be taken where samples have a maxinum life expectancy while in storage.
Storage methodology shall be developed and implemented o assure that samples are maintained in
predetermined environmental conditions commensurate with the samples' intended prrposes.
Samples shall be controlled 1o prechde mixing of like samples or contaminettion. Provisions shall be
made for idewtification and storage of tested samples in arcu physically separated  from wtested
sample nxuerials. :
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SECTION 14
INSPECTION, TEST, AND OFPERATING STATUS

14.0 GENERAL

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

NOTE: The following italicized text is now contained in Appendix A, Bection
14.0:

141 APPLICABILITY

The requirements of this Section apply to engincered items and do not apply to sciendific imvestigation activities.
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EECTION 15

QONTROL OF NONOOMNFORMING ITEMS
15.0 GENERAL

The provisions of NQA-1 Basic Requirement 15 and Supplement 155-1 shall
apply.

(41)
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SECTION 16
CORRECTIVE ACTION
GENERAL

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

TREND ANALYSIS

Quality information, such as oudit reports, surveillance reports,
nonconformance reports, corrertive action reports, and related documents,
shall be analyzed to identify both favorable and adverse quality trends.
Trend analysis shall be performed in a manner and at a frequency that
shall provide for prampt identification of adverse quality trends.

Adverse quality trends shall be evaluated and reported to the organization
r&sponsxble for corrective action.

SIGNIFICANT OONDITIONS ADVERSE TO QUALITY

Criteria for determining the existence of significant conditions adverse
to quality shall be developed at each PROGRAM-participant organizational
level. Significant corditions adverse to quality shall be identified,
documented, 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 a;propriate management of the next
higher PROGRAM organizational level and the Director, OCRWM Office of
Quality Assurance. @r-QUALItY asSurance organizational concurrence with
proposed corrective action and—eA ' RoVgs d
verification of corrective action implementation are “required.”
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EECTION 17

QUALITY ASSURANCE RECORDS
17.0 GENERAL

The provisions of NQA-1 Basic Requirement 17 and Supplement 17S-1 shall
apply with the following amplification.

17.1 OCMPLIANCE WITH OCRWM RECORDS-MANAGEMENT PROGRAM

Each PROGRAM participant shall develop quality assurance records programs
or procedures appropriate for their scope of work.:” These’ prograns; and
procedures .shall meet’ the requ £ OfEhﬂ%aﬁremﬁéﬁﬁméﬁﬂ£h~imd
meet—the—requtfements-Section A subsacton 5,5, and Appendices 1A B, U E,
F,"and G, of 4n-DOE/RW-0194, Records Management Policies and Requirements
as they apply.to the’ Rnxnmm;nrukﬂpmﬁs.
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EBECTION 18
AUDITS
18.0 GENERAL

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

18.1 TEGHNICAL CONSIDERATIONS

The audit program shall address the quality of products amd technical work
as well as programmatic compliance. Audit team members selected for
technical consideration purposes to participate in audits shall have
teduﬁcalt»@erthﬁ:or«aquiaxn in the work being audited and shall be
indoctrinated in audit techniques as a minimm. Management at all levels
within each PROGRRM-participant!s organization shall be actively involved
with the audit process.

n-toldstatinaTGverall .
: A AdEqUACY and s ffectivms and the results .
reported to responsxble management for review, assessment, and appropriate
actlon. mthed—fer—me%mq-ﬂ&s—requﬂenene—ie—%—memwe—&a&a

18.43 INTERNAL AUDIT SCHEDULING

36+4+2 Internal audits of the BIEJIACY AR effectiveness of
the quality assurance program shall be performed at least once each
year or at least once during the life of the activity affecting
quality, whichever is shorter.

1642 The ECHEIAIE)FoR ARd scope of each audit shall be based on an

w5 Rrevsbense: ]

evaluation of the activities to be audited. The evaluation shall
consider:

(a) Results of previous &m“ré’ill”a’h”é&""ard internal FAreEXtrivisic audits
{b)—Results-ef-previcus-extrinsic-audits

{e¥(b) Impact of significant changes in personnel, organization, or
quality assurance program.
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18.54

18-5-3 b}
ta} (1)
o} t2)

Aﬁxu'awaniof‘ﬂxacnnhzmx:anitasaicn'uradebamdnatux1of
the quality asmmogmz SITEEBITIEY Y0 classification of
each item or service to be procured, the need ‘for external
audits shall be evaluated. A determination may be made that
external awdits are not necessary for procuring items that are}

Relatively simple and standard in design, mamufacturimgeé and
testing; or

Adaptable to stamdard or autamated inspections or tests of the
end product to verify quality characteristics after delivery.
The rationale for not perfo an external audit shall be
documented B HATHEA TS 8 PATEIOES ﬁ;xe QAfYesords. -

Mww Ry tvex s Dore]

18:5:3 (&)

Audits conducted on a supplier by an extermal organizat:.on for
the PROGRAM participant} or for a group of purchasers that

includes the PROGRAM participant® are an acceptable alternative
to a PROGRAM-participant conducted auditi-previded—that HG

~.':z?£

WAL AR

tlxescopeoftlmeatﬁitii‘ié"ﬁmmeetsthemedsofthem,arﬂ

the adit report 4s- fiStibé provided to the PROGRAM

participant. The PROGRAM participant remains responsible for
the adequacy of these audits.
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APPENDIX A

AMPLIFICATIONS "OF QUALITY ASSURANCE 'PROGRAM REQUIREMENTS
FOR THE MDNED GDOLOGIC DISPOSAL SYSTEM ' (MGDS)

1.0 " GENERAL

The puirpose of this appendix 'is tS"&arplify; the basic OCRY. quality
assur_a;:pg_programreqmmtsbyspecifyhg ts?iinique’ to’the
MGDS., Program participants: who ‘perfornm activities: relgted to - the:MGDS
ghall. camly with the: quality assuranoe “program: requi ¢
contained in’ QARD Sectiohs’l. Ahroigh’;18 3¢ Spaci £1¢ ;aixpliﬂcatlcns of ‘the
requirements-are’ gi.Ven below as! they ‘relate’ to a’'major “QARD
section’ (criteria) “Hhere a‘major QARD’ secticn ygnplificztion

or.clarification, tha’section reference”is amitted from’ this Appendix.
2.0 AMPLIFICATTION OF QARD SECTION 2 = QUALITY ASSURANCE PROGRAM

A'methodology shall beé’ developed t:o"‘identify those ‘tems’and” activities to
vhichithe: quality assurance! pmgram amlies SHmhis X

3.0
3+53.1 PEER REVIEWS (NOTE: Fommerly Section 3.5 in Rev.l)

Peer Reviews shall be performed in accordance with the gquidance provided

in NUREG-1297, Peer Review for the High-leve]l Waste Repositories Generic
m@.&m‘m. February 1988.

3+63.2 SCIENTIFIC INVESTIGATIONS (NOTE: Formerly Section 3.6 in Rev.1)

3+6+13,2.1 Control of Scientific Investigations (Was section 3.6.1 in
Rev.l)

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

(b) The scientific notebook system ard the technical procedures
system are two approaches that may be used to control

(BZ1Y;
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(e,

ay

(€)

1)

(@

scientific investigation 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 accomplished.

When the scientific notebook system is used, the scientific
investigation planning document {SIPD) shall control the
activitirs,

The technical procedures system shall be used by qualified
personnel 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 procedures shall be reviewed for technical
adequacy and approved by qualified persons other than those
who prepared the procedures. Changes to technical
procedures for conducting scientific investigations shall
be reviewed ard approved by the same organizations that
performed the original review and approval unless the
PROGRAM participant designates thé'yesponsibility¥in
writingitd another mpemib}e—organization.

The technical aspects of procedum may be modified with
the approval of an appropriately qualified reviewer if the
change is within the scope of the scientific investigation
planning document, the activity can be repeated, and the
activity does not potentially impact the waste isolation

_capability of the site or interfere with other site

characterization activities.

Activities (iSed to develop new methods or procedures for
conducting scientific investigations or critical processes
shall be documented. Results Sf ECientificinvestigatior
oF AL FLEA) T s shall be reviewsd AdIAOSTAHEA] for
adequacy ard approved by qualified persons prior to use.—ef
the-proecedures-to-ecllect-datar

Planning (Was section 3.6.2, Rev.l)

Prior to the start of any scientific investigation, a
scientific investigation planning document (for example,

study plan) shall be developed. Planning documents shall
contain:

(Az2y;
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+{a)(1) Description of work to be performed
{b}Y'(2) Rationale and justification for the information to be
obtained

+e}(3) Proposed methodology
{6 (4) Rationale and justification for the proposed methodology
{e}{5) References to applicable documents

+£}(6) Identification, explanation, and justification for areas
where scientific notebooks are to be used

gy (7) Description of constraints

<h)(8) chription of the application of the g&igéntific
investigation's results

NOTE: The following italicized text has been moved to paragrzph 3.2.3 of page
(A"‘,o

The irtencled use of data shall be documented as part of the planning for scientific imestigations,

Any alterncite nse of the data shall be evaluated for appropriatencss and the justification
docrrnented.

by Planning shall assure the compatibility of scientific
irrsestigations with any conceptual or mathematical models
used at each applicable stage. Planning shall establish
provisions for the evaluation of data quality to assure
that generated data is valid, camparable, camplete,
representative, precise, and accurate. Known sources of
error and uncertainty and input data that is suspect or
whose quality is beyond the control of the perfornu.ng
organizations shall be identified. These Planhi
shall include or reference provisions for assuring that?

(1), Prerequisites for the given scientific investigation
have been met

(2) #+hatAdequate instrumentation is available and used
3) thatNecessary _monitori.rq including witness or hold

{4) end-thatSuitable environmental conditions are
maintained.

(RZ3Y
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() 77 Prereqilsites
The following prerequisites shall be considered:
(1) Calibrated instrumentations

{3). Trained personnelt

‘(4), Readiness of facilities, equipnent, supplies, and
items or samplest

‘(5) Suitable environmental conditionst
{6) Provision for acquisi ions and recordings of datat

(7). endDisposition of facilities after campletion of
scientific investigation activities.

3+6+23,.2.3" "7, Use 'of . Data

The intended use of data shall be documented as part of the
planning for scientific investigations. Any alternmate use of the

data shall be evaluated for appropriateness and the justification
docmcnted.

3v6+23.2, 47 %7 NoGitacy” of .Datd

The range, accuracy, and precision of equipment used for
scientific investigations shall be specified in order to be -
camensurate with requirements. In developing quality assurance
program 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 is,
whether failure or malfunction of equipment can be detected).
Where quality assirancé program requirements are fourd to be
necessary, special quality or performance verification
requirements shall be established and described to govern the use
of the equipment.

B76723:2:6%077: standards

Scientific investigations shall be performed in accordance with
nationally recognized standards (for example, ASTM) where
avajlable. 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.

(RZ4):
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3+6+33,3 " DATA COLLECTION AND ANALYSIS (Was Section 3.6.3, Rev.l)

(@) Equipment and methods used to cbtain 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 with education or training camparable to the person
originally conducting the task. Where appropriate, verifications
shall be performed using recognized methods.

{b) 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.

3+6+43. 4 . Yse—of DATA COLLECTION," ANALYSIS, AND REVIEW (Was Section 3.6.4,
Rev.1) '

Data collection and analysis shall be technically reviewed by qualified
individuals other than those who performed the scientific investigation.
uestions 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. Bata-Collected data shouldshall be reported so as
to relate it to information needs ard issue resolution.

#“’DATA IDENTIFICATION AND TRACEABILITY (Was Section 3.6.5, Rev.l) -

(a) All data shall be recorded so as to be clearly identifiable and
traceable to the source from which it was generated. Identification
and traceability shall be maintained throughout the needed lifetime
of the data.

-~(b) Data found to be erronecus, rejected;—superseded, or otherwise
unsuitable for the intended use shall be controlled and
dispositioned. Controls shall include the identification and
segregation of unsuitable data to avoid inadvertent use. The
disposition of unsuitable data shall be justified and documented.

91-6—;6;:; 7IDATA RECORDING, STORAGE, AND RETRIEVABILITY (Was Section 3.6.3,
Rev.1

v‘

Original recorded data shall be considered a QA Record and shall be
hardled in accordance with QARD Section 17.

Records shall, as appropriate, identify the following elements:

{(A32)}
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(a) Scientific investigation requirements, plans, and procedures
including applicable revisions
(b) Item or sample investigated
(c) Date of scientific investigation

o (d) Identification of the persons performing the scientific investigation
and the performers' organizations

(e) Results and acceptability for intended use
(f) Action taken in connection with any deviations noted

(g) Persons evaluating scientific investigation results and evaluators'
organizations

(h) Identification of equipment used.

3+6+73.7 QUALIFICATION OF DATA OF INDETERMINATE QUALITY (Was Bection 3.6.7,
Rev.1)

Data that was not collected under the control of a quality assurance

program meeting the quality assurance program requirements of 10 CFR 60
Subpart G or this document shall be qualified in accordance with NUREG-

1298, lification o isti ta for High-level Nuclear Waste
Repositories Generjc Technical Posjtion, February 27, 19887 prior to use.

(a) This-Dati may include-data Informatiéti collected from such sources
as pmfessional journals, technical reports, and symposia
proceedings} but-suchi’data’does not include desi¢n reference codes

and ‘standards, {for example, ASME Boiler and Pressure Vessel Ccde,
ASTM standards, and CRC Handbooks?}.

(b) 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,
carpleteness, representativeness, and camparability.

(c) Acceptable qualification methods include any onej or a coambination
of; peer review, corroborating data, or oonfxrmatory testing.

{d) consideration shall be given to the following factors when
available and measurable:

4a}’(1y Qualifications of personnel or organizations generating the
data

k) (2) Technical adequacy of the equipment and procedures used in
the scientific investigation

XE=e);
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{e}r (3).
td} (4)

te} (3)
£y (6)
<9} (7)

th} (8)
3 (3).
3 (10)

tie} (11)

) (12)

Envirommental conditions

Confidenoé level associated with the corroborating data
based upon the quality and reliability of the measurement
control program under which the data was generated

Amount of corroborating data or confirmatory testing

Extent to which data demonstrates properties of interest
(for example; physical, chemical, geologic, mechanical)

Extent to which conditions generating the data may
partially meet requirements of this document

Prior uses of the data and associated verification process
Priur professional reviews of the data

Extent and reliabjlity of the documentation associated with
the data

-

Degree to which data-generating processes were
indeperdently audited

Importance of the data to show that performance cbjectives
were met,

{8) The results of data qualification activities shall be documented.
The information to be found in peer review reports is addressed in

3.7;35: Qualification Gf ‘DEtd by Use 'of /Oorrobdrating pata

Reports of data qualification by use of corroborating data shall
include the following elements:

(a)
(b)
(c)

(d)
(e)
te} (1)

Identification of the corroborating data source
Tabulation of the corrohorating data

Description of the corroborating data relationship to the
data being qualified

Technical justification for use of the corroborating data
Identification of the corrcborating data reviewers
Test results}

A=7).
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5.1

REVIEWS

An independent review of instructions, procedures, and drawings shall be
performe! by the originating organization to assure technical adequacy,
including the correct translation of design requirements and inclusion of
quality requirements. The : review shall consider whether the
eeavﬁ—i&—have-aae—potential exists to impact the waste isolation

tests.

6.17

n- for' docimént ‘preparation;’ review;: approval)

""dshall 'include tha evaluation of changes for potential impact

on the waste isolation capability of the site or interference with other
site characterization activities.

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 organizations-for:

‘(a) Collection, identification, and traceability of samples (including
archival samples)

{b) Test allocation
(c) Disposition of samples
(d) Generation of associated records.

833872 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' containers. Sample identification
shall be verified and documented prior to release for testing or analysis.

(AZ8);
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8+3+28%3 SAMPLE TRACEABILITY

Identification systems shall assure traceability of samples to the
appropriate source, requirement, or use document. Traceability of samples
from initial acquisition through final disposition is required. Measures
shall be taken to preclude the use of samples that cannot be identified.

8+3+38.4 ARCHIVAL SAMPLES

Applicable technical specifications, procurement documents, test

procedures, or other similar doauments shall specify representative

archival samples to be maintained as QA records from difficult-to-repeat

ard geologic sanmple collection activities.and—frem—waste—form
ten—activitiess

9.1 APPLICABILITY

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

10.1 APPLICABILITY

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

11:0 AMPLIFICATION 'OF QARD SECTION 11’ =TEST ONIROL
11.1 APPLICABILITY

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

QY

g any s
- -

13.0°2

13.1 SAMPLES

Hamdling, storing, and shipping requirements are alse-applicable to
samples collected for site characterization.

(RZ9)
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33+3-31332 SAMPLE HANDLING AND SHIPPING
Sarples shail 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 type of containers, time
constraints on perishable materials (that is, shelf life), and any other
environmental or safety considerations applicable to the samples.
Measures shall be taken to avoid sample contamination during handling and
shipment. where multiple organizations are involved, appropriate
procedures shall describe interface and custody responsibilities. sample
identification shall be verified and maintained when samples are handled,
transported, or transferred from one organization's responsibility to
another

33+3+2193 SAMPLE-GTORING STORAGE

‘(a) Provisions shall be made to maintain sample characteristics,
integrity, and identification while in storage. These provisions
shall be consistent with the planned duration amd conditions of
storage and shall describe actions to be taken where samples have
a maximum life expectancy while in storage. Storage methodology
shall be developed and implemented to assure that samples are
maintained in predetermined envirommental conditions cammensurate
with the samples' intended purposes.

k) samples shall be controlled to preclude mixing of like samples or
contamination. Provisions shall be made for identification and
storage of tested samples in area physically separated from
untested sample materials.

14.1 APPLICABILITY

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

(R=10Y;



QAR Revision 2.ANO

NOTE: The following italicized text has been moved entirely to Addendum A-1.
APPENDIX B
RATIONALE ON TIIE APPLICABILITY OF NRC RF.Q(JIRMNIS TO SCIENTIFIC INVESTIGATIONS

L APPLICABILITY OF THE REQUIREMENTS OF NRC CRITERION IX, "SPECIAL PROCESSES™ TO
SCIENTIFIC INVESTIGATIONS

PURPOSE

The term “special” processes historically has been applied to processes used to prodice items that are physical stnactures.
The quality of the residts of such pricesses { for example, welding) may be wicertain and highly dependent on the
mechanical or interpretive skills of the individual per forming the work. For these reasors, additional controls were
pPlaced on the conduct of sich work ( for example, the requirements for the procedure 1o be wsed being sub jected to
added tests and the individual being tested to provide additional confidence in the skills of the worker). The predictable
resuds of such “special” process corurols provides adequate confidence and reasonable asstrance that the process. when
applied. will provide an end prodict meeting the original design intent. .

In contrast, processes wsed in scientific ivestigations focus on the controlled collection, preparation, and analysis of data;
the residis of which are indended to mecet the licensing reqrirements for a geologic repository as specified in 10 CFR 60.
This paper discusses the natire of processes in scientific investigations and the distinction between traditional special
processes. The controls used 1o assire the quality of the data gathered through the use of such processes are also
described.
DISCUSSION

Scientific imvestigations imohve a large mumber of different me}é.; both lnburatory and field, directed to the collection
and analvsis of data. For the geologic repository, this data is derived principally from the natural environment in and
aroevd Yucca Mountain, This inchades studies of the waste package emvironment. There are at least four parts 1o any
scientific investigation; the collection of data, the preparation nf data. its analysis, and its interpretation. All of these
activities are controlled processes which receive appropriate reviews and approvals as required by the quality program.
e foaus in this report on the first three activities since these are the ones most likely to be interpreted as imolving special
Processes.
The scientific stxdies for the gedogic repository inclide a wide range of activities some of which are:

1 Ciuting and retrieving core specimens from boreholes
Waxing core specimens
Identifying the mincrals in a sample of tuff through x-ray diffraction analysis of a powdered specimen
Identifying minerals in a sample of tuff using thin section analysis
Preparing and analyzing geophysical logs from a borehole
Determining groowd water level through monitored boreholes

Determining the chemistry of pore waters extracted from a core

™ N S Mm oA WoN

The shaping of a picce of core for resistivity or induced polarization measiwements
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This is a typical list and is not all inclisive, however, these scientific investigations use various analytical instruments
which neasire some parameters. The main variable is the material. It is the variability in some parameter or subset of
paranweters that is the object of the analysis. Note that in the case of the geolugic repusitory since nwst of this material
is natural, we do mx know in advance the parameters and their variability. The instruments used in analyses provide
information (mdput ) due to a specific resporse between some inpid of encrgy and the material being examined. The
o is the restdis of a set of physical and chemical laws that govem the interaction between the input erergy ( for
example, x-ray heam of sone intensity) ad the material ( for example, a mineral).

Theorctical ard empirical evidence of the adequacy of these analytical instruments (with their associated procedures) to
produce the desired residts arc established in a mumber of ways, principally through appropriate calibration of the
instriment and through correlation with existing scientific literatwre, Given that the analysis is per formed correctly, we
are confident thet the resulis re flect the parameter we wart lo measwre becarse there is a large body of literatre which
supports owr reading of the i, Further, this body of published support was obtained through controlled lakoratory
processes wsing calibrated equipment and has broad acce plance throughowt the scientific comnuvuly. Frodamentally, it
is the mass of wehnical literature describing knenvn responses of material to known physical and ..eniical laws that
gives us confidence in owr resulls.

The criteria in 10 CFR 50, Aprendix B represents an adequate set of controls for the instrumental analysis used in
scientific imvestigations withowt the need to categorize such processes as special. Sections of the DOE/RW-0214, Quality
asaeraxce Readrements (QAR) which are applicable to the topic of this report are: ‘

Scction 2: QA Program - Personel selected shall have edication ad experience commenswrale with the mininuum
requirenients specified in the position description,

Section 3: Scientific hvestigation and Design Control - Criteria for the pavviing, review fapproval, and per formarce of
scientific imvestigations arr mrescribed. Scientific notebooks or technical implementing procedures can be et
used for describing hkow the werk is 1o be done and  for documenting the activity, Sunveillances of scientific
imvestigations are condcted 1o ensire that procedires are followed and docunxerved.

Section 4: Procurerent Document Controk - Technical requirements for equipment and services used in data collection,
prepration axd analysis are adequately documented,

Section 8¢ Insinuctions, Procedre, Plans and Drawings - Activities affecting quality shall be prescribed and per forned
in accordance with documented instnctions, procedires, plavss or drawings. A technical review of the documents used 1o
implement the activities is required.

Scction 6: Document Control - applicable crrrent documents are available at the location where they are to be wsed.

Scction 7: Contred of Purchased llems ard Services - Measwres are established to ensure that purchased material,
cquipment, awxd services conform to the procwrement documents.

Scction 8 Identification, Control of ltems, Samples, and Documents - Procedures shall be developed ard implemented
to enswre that samples are idendified and controlled in a marvier corsistent with their intended use,

Section 12: Controd of Measwing and Test Equipment - Measwres shall be established 1o ensure that tools, gages.
instruments, and other measring and test equipment wsed in activities that affect quality are properly controlled,
calibrated, and ad justed at specific periods to maintain accuracy within necessary limits,

Section 13: Headling, Shipping and Storage - Measiwres shall be established to control packaging, hardling, storage.
shipping. cleaning. and preservation of material and equipment 1o prevent damage, loss, or deterioration.
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Section 15: Controd of Novconforming ltems - Measures shall be established to control items that do not conform (o
requirements to prevend teir inadvertent installation or wse.

Scction 160 Corrective Action - A corrective action system is de fined to enswre that significart cordditions adverse or
poeentially adverse to quality are identificd prompily and corrected as soon as possible.

Section 17: QA Records - Records that furnish documenting evidence of quality shall be specified, prepared. and
mxintained in accordace with Administrative Pricedres,

Scction 18: Awdits - All activities affecting quality will ke subject to plamed and schedrded internal and external
ardits o asswre that procedures and activities comply with the overall QA Program ad to determine their e [fectiveness.
The aredit program will be supplenxented by independent surveillance activities.

It is important 1o recognize then that there are controlled processes governing the collection, preparation, and analysis of
data in scienific investigations. The interest is mx in the sample per se, bit in physical or chemical parameters obtained
Jrom the sample. Data is gathered from a sample the precise parameters of which are not known in adveace. 1f the
processes controlling the collection, pre paration axd analysis of the material are adequate and documented as having
heen 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 firther enswre the quality of the work, instnimenss used
in the data collection and analysis processes are calibrated { Section 12).

While it is trie that standards are inchded in the analysis of materials ( for example, standard tables for the
identification of minerals from x-ray diffraction data), there are not standards for the sample itself. That is to say
there may or may nx be clay in the sample and one or more clay mincral species may be present. Similarly a
technician may wse standard sohdions ( National Burean of Standards (NBS) Stadards) 1o calibrate the recording
instrument prior (o a chemical analysis. This calibration indicates that the instrument is reading vahes within an
acceplable range and sensitivity.

The preparation of many samples nust meet certain standards, bt these can be evaluated with ob jective tests the resudts
of which are not solely de pendent on the certification or qualification of the operator and the procedures. For example:
thin sections nust be aid 1o a thickness of 30 nicrons (evaluated by recognizing the appropriale bire fringence “color” of
the corvained minerals in polarized light): core specimens in resistivity and induced polarization measwrements nust he
shaped on a saw (shape is measwrable ) and waxed core wrapped at e drill site to preserve the contained volume of
Sludds ( preservation deternined by weighing the sample at the drill site and weighing it at the laboratory) illustrate this.
Inall of these examples the wicertainty abxd the quality of the data (that is, does the sample neaswre up o stedards)
is very low.

Although there are some pavallels between eontrid of processes ard special 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 o be a permarent part of a facility rather than the collection of daia. Special processes as de fined in
Basic Requirement #9 are as follows: “Special  processes theu contrdd or verify quality, such as those used in welding,
heat treating, and nondestnuctive examination, shall be performed by qualified personnel wsing qualified procedires in
wccorderce with specified requirenxonts,

2. The quality of the residting items is solely a fivxction of the pracesses having been per formed and tested by qualified
persovel using qualified procedires. Since one cavxx directly test for the quality of the item ( for example, an item
widergoing welding), its quality can only be assiuned predicated on the confidence that the material will, when sub jected
lo the same process variables as those wsed duwring process qualification, yield the same material or chemical properties.
It is necessary to establish the qualifications of the operator through some established requarements ( for example, a
written ceriification test or @ per formance lest),
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The scientists and technicians per forming scientific imestigation are qualified on the hasis of their academic record or
work experience or both (Section 2) prior to their aprointment. Procedures in scientific imvestigations receive a techrical
review for adequacy and completeness (Sections 2. 3. and 8). Quality is further ensured through calibration of the
instriuments used in data collection, preparation. and analysis (Section 12). Aidits and surveillances are condicted to be
sure that procedures are being followed and the work properly documented (Section 18),

3. The item 10 be incorporated as a permanent part of a facility neest meet certain pre-established criteria. codes, or
stwrdards. In special processes both the materials being wsed and the controlling variables on the process being applied
{0 the materials are known quavitities and are inclided in the industry- wide starndards or codes required for sch
activities.

The paramcters for materials being studied in scientific investigations are not known in advarnce. The prpose of the
imvestigation is to determine the characteristics of the materiad. Except for situations where the size, amexvt or shape

{ Jor example. a 4-inch picce of whole core) of a sample is specified (and these are all neaswable feattres) the sample
itself carewx meet some predetermined acceparxe criteria

The evaluation of pricesses in scientific imvestigations imohes several steps. Initially the purpose of the process (which
may consist of one or more lechnical procedires) maust be detailed in the scientific vestigation planning document
(S1PD) arnd the adequacy of the process determined through technical review, Individual technical procedires also
receive a technical review. 1f a propased process is hoyvordd the stale of e art, a peer review is used. These review
processes are mechanisms for qualifving processes. A review of a process nust determine whether the process is .
adequate for the purpose of the SIPD. Adequate as used in sciendific investigations means that the process addresses e
isses detailed in the SIPD and that there is sufficient confidence that the residts generated by the process can be used
in licersing. As part of the review process. the reviewers must determine if the cortrols specified in the 18 criteria of 10
CFR 50, Apperdix B are adequately buill into the technical procedieres to prodice quality restdts (that is, residts in which
there is @ high degree of confidence that they are accepiable for use in licensing). Calibration of nyaswring equipment,
cnfirmatory or corroborative measwrements by independent processes, and wse of the 18 criteria exchsive of special
processes appear 1o be sufficiert to ensre quality resudts in scientific investigations.

Prixesses in scientific imestigations are oriented toward the collection and the analysis of data, not toward preparing an
item for use as part of a permanere stnecture.  Pre-estaMished accepiance cniteria for samples or for the residls of data
collection and analysis does nox mormally exist in scierdific imestigations. The main variable is the sample or material,
It is the variability in some parameter or suhset of paramcters that is the ob ject of an instniumental or chemical analysis
or kxh

Process corerols which have traditionally been nsed where the prodiuct of an activity caudd be sensitive to the mechanical
abilities of the worker (as in welding) or to the inter pretative ahilities (as in nondestrictive examination) will nx provide
added asswrance that the resudis of a scientific imestigation will be substandially mexe accwrate. There are many
scientific processes wsed where the residts do not depend on the ability or 1aderstanding of the process by the technician
or scientist at all { for example, @uormated diraviclet spectroscopy).
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The results of all scientific investigation processes including those used in the High-Level Waste Repository program
depend on the technical ubilities of the scientists and technicians to apply the laws of ;ix)mcs. chemistry, engincering, and
other sciences. This is supported by a very large wlume of scientific data already in existence and accepted by the
scienti fic commuwmity and regilatory bodies. The impasition of special process controls will not provide increased
assiwance Ut the residis of a scientific imvestigation is more correct or acarate than the results obtained through the nuse
of current contrids,

. APPLICABILITY OF TIHE REQUIREMENTS OF NRC CRITERION X, “INSPECTION™ TO SCIENTIFIC
INVESTIGATIONS

Scientific investigations are conducied to discover axd interpret the natwre and extent of natiral phenomena. It is
important to emphasize the words “discover” and “inter pret” when describing the goals of scientific imvestigations.
Discovery is the process of acquiring knawled ge that was previously wnknown Interpretation, of cowrse, is e "act of
explaining the meaning of”, Scienific investigations are 1nique in the sense that such activities do not have established
acceplarxe criteria which may be used (o verify conformance.

Predetermined acceplance criteria is an essential element in the conduct of inspections. Traditionally, inspections are
rerformed 1o verify conformance of an engincered item to predetermined acceplance criteria. This same approach is
inappropriate for verification of scientific investigations becawse such activities rely on discovery and the inverpretation of
thase mniwal and physical laws of science that aid in the explanation of the phenomena. It follows that the requirements
of Criterion 10, “Inspection” are i appropriate for wse where scientific investigations nuwst be controlled. However,
controls are necessary.

The QAR describes a set of quality asswrance requirements for scientific investigations that when properly implemeived
provide a hirh degree of confidence that the resudts of sich activities are acaerate and complete. The approach given by
the QAR asswres the fullowing.

0 A thorough plan of the imestigation is prepared and approved.

0 A technical review of the plan is completed by the participant.

0 Activities are controlled by such measwres as technical pracediwres or scicitific notebovks.

0 Compuder programs are verified and validated.

o Duter faces. both internal and external to the investigations, are identified and corerolled.

0 Sunwillances, which inchide technical team members. are performed to verify compliance.

0 A close-oxd veri fication is per formed by the participant to assure adequacy and completeness.

From the description of e conurols given by the QAR it is clear that sciertific imnestigations are aclivities, not items. It is
also clear tat sich controls are intended to capture the essence of an activity whose purpose is o discover and interpret.

ll.  APPLICABILITY OF THE REQUIREMENTS OF NRC CRHERION X1, “TEST CONTROL TO
SCIENTIFIC INVESTIGATIONS

The QAR indicates that test control (Criterion X1} of 10 CFR 50, Appendix B, applies 1o engincered items but dees nox
apply lo scientific imvestigarions. This paper is intended to docwment the rationale and approach to satisfy the intent of
Criteria XI1.

For engincered items, the requiremens of 10 CFR 50, Appendix B will be met by implementation of ANSI/ASME
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NQA-1-1986b. These requirerients are supplemended in the QAR Scction 11, “Test Contrl,” by the incor poration of
guidwxe provided in lhe NRC Review Plan for QA Programs for Site Characierization of High Level Nuclear Waste
Repositories (SIC).

The controls applied 1o scientific imvestigations are identified in Section 3 of the QAR. The following comparison with
the NRC Review Plan, Chapter 110 depicts hew the requirements for the controls that are applicable to scientific
ivestigations heve been incorporated. Where appropriate, the requirements of ANST/ASME NQA-1-1986b for control
of tests have also been incorporated.

- It is important to rote that the QAR allinvs at least two hasic kinds of documeriation which can be used for quality
asswrarce, documentation, and cottrol of scientific work., These are the scientific notehook system and the technical
implementing procedive system. The scientific notehook system will gencrally be wsed hy qualified individuals who are
using a high degree of professional judgement or trial and error methad's or who are developing the nethodology by
which an activity will be accomplished, The technical implementing procedire system will generally be wsed when
qualified technicians are per forming repetitive woek which does net inchide the wse of a high degree of professional
Judgement or tricd end error metheds in the performance of the wirk.,

Requiremanis for the controls that are applicahle to scientific investigations have been incorporated. Where appropriaie,
the requirenxens of ANS1/ASME NQA-1 1986b for corurdl of tests have also been incorporated.

Detailed technical implementing procedires are required when it is mx possible to deviate from a prescribed sequerce of
actionss, without endangering the validity of the residts that will be obtained from the work, Loghooks or appropriate
Jorms or both are used, particularly in repetitive work, to dociment the per formarce of the work according to the
wehnical implementing procedure, and to maintain absolite controd ever all aher aspects of the work., The following
indicates where the NRC Review Plan requirements are implemented for procedires and scientific notebooks. * +

NRC Review Plan Requirement 11.1
The description of the scope of the st contrid program indicates an e/ 'fective test program has been established.
Program procedures provide criteria /ur {a) determining when a test is required or how and when testing activities are

pvr/arm'd and (b) the test program is condicted by trained or appropriately qualified persoel, The QA organization,
as a mininuim, ardits these fivctions.

Response

The work is conrolled in Section 3 of the QAR by requiring the preparation of scientific investigation plewviing
docunxents for individual activities.

It is mx appropriate in mst casés for individial procedivres 1o address when a test or testing activities are per formed.
Scienti fic investigation activities cavex necessarily be schedided as construction activities ( for example, take one set of
corxcrete cylinders for every 50 CY. concrete powred ). Procedures do, however, clearly define e sequence of steps i be
performed for proper implenxndation

Training requirements are covered in Section 2 of the QAR.  For boxh scienti fic noxebooks and technical implementing
procedwres it 1s requared that any special training or qualification requirements be clearly defined,

The QAR requires QA organization everview of activities affecting quality.
NRC Review Plan Requirernert 112

“Test plans and procedures are reviewed in accordance with the verification requirements in Section 3.

(6)




QAR Revision 2.ANO

Response
This reudrement is stated in Section 3.6.1 of the QAR
NRC Review Plan Reqirenent 113

“the poential sovrces of wicertainty and error in test plans and procedures, and parameters which nuest be controlled
ad measwred 10 assire that tests are well-conerdlled, are idewti fied.”

Response
This reqaarement is stated in Scction 362 of the QAR
NRC Review Plan Requirement 114
“Test procedwres or instnictions provide the follwing:
a  The requirement and acceprance limits contained in applicable documers, inclhiading precision and accwracy.”
Response |

This requaremoent is stated in Section 362 of the QAR. These reqirements are nx applicable to scientific novebooks
since the end praduct of rescarch or experiment is data which is used 1o establish acceptarxe limits,

b, "Instnuction for performing the test.”
Resporse

This requarement is siated in Sections 362 and 363 of the QAR. This requirement is not applicable to scientific
noiebooks since the purpose of experiment or research is to estalish methodology.

¢.  “Test prerequisites such as calibrated instrumentation. adequale test equipment ard instrumcentation. completencess of
item 1o be tested, suitable and controlled ernvironmental conditions. and provisions for data collection and storage.”

Resporse
This reqdrement is stated in Sections 3.6.2 and 363 of the QAR. Inspections are not applicable to scientific
investigation. This requirement is ot applicable to scientific notchooks since.at that phase of research. the methodology
of process is iex established,

e. "Acceprance and re jection criteria, inchuding required levels of precision and acairacy.”
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Resporse
This requaremeny is stated in Scction 364 of the QAR.
[ “Methexds of data analysis,”

Response

For technical implementing procedure this requirement is stated in Section 363 of the QAR This requirenent is mt
applicable 1o scientific notebooks as daia is the end prodict,

g “Methods of documenting or recording test data and resufis.”
Resporse

This requiirerent is stated in Scction 365 of the QAR. It is i applicable to scientific motehaoks as the activity
nthedology has noe been established at this poirt. There fore, the data or its format carnex be readily determined.

h.  "Prnnisions for asswring test prerequisites have been met.”
Response
Tlhis requirerment is stawed in Section 36.2 of the QAR
NRC Review Plan Reqdrermert 115

“Test resudts are documented, evalunted, and their acceplability determined by a responsible individual or group as
described in Section 3”

Resporise
This requeirenent is stoted in Sections 36,1, 364, axd 365 of the QAR

IV. APPLICABILITY OF NRC CRITERION X1V, “INSPECTION, TEST, AND OPERATING STATUS™ TO
SCIENTIFIC INVESTIGATIONS

The QAR indicates that inspection. test, and operating staties (Criterion X1V) of 10 CFR 50, Appendix B applics to
engincered items and duoes mot apply to scientific investigations. The rationale for this exception is provided as follows.

The rationale for the excepiions taken in the QAR for the inspection ard test aspects of Criterion 14 (Criteria X ard
X1) are described in Sections 1] anxd 111,
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The operating stans aspect of this criterion is nx applicable to sciernific investigations becase the scientific
investigations are not per formed on operating equipment or Systems that will affect their safe operation. This is the
intent of Criterion X1V,

The controls placed on scicrttific #nveigations by Section 36 of the QAR reqidre scientific investigations to he planned.
The planning requaremones af Seceicn 23 of the QAR provide for sufficient corurdls to prechde inadvertent inserniption
of U imvestigations and 0 ensure operational compatibility with other site characlerization activitics.

In summary, since Criteria 14 focuses on the safe operation of equipment and systems (engincered items) keing tested
and inspected and scieific imvestigations are prior 1o repository constnuction and operation. an exception has heen tcken
in the QAR such that Criterion 14 applies only to engincered items and not lo scientific imvestigations. The cortrols
established in the QAR for scientific imvestigations are sufficient 1o assire the proper condct of scicntific imvestigations
and their impact on site characterization activitios.
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1.0 a

0.0

2.1

2.2

2.3

APPENDIX B
REQUIREMENTS FOR WASTE ACCEPTANCE PROCESS
ACTIVITIES OF HIGH-LEVEL WASTE FORM PRODOCTION

’mepxrposeoft)ﬂsappe:ﬂixistoanphtythebasicome{quahty
ass.nmeprogramreqtmmentsbyspecifyugthcsereqnmmntsﬂmt
are unique to the Waste Acceptance Process Activities of High-Level
Waste Form Production. PROGRAM ‘participants who perform Waste
Acceptance Process Activities of High-Level Waste Form Production shall
corply with the quality assurance program requirements specified in
QARD Sections 1 through 18. Specific amplifimtiom of the
amqlvenbelwastheyrela.tetoam;or, numbered QARD
section (criteria). Where a major QARD section requires no
anpliﬁcation or clarification, the section reference is cmitted frem

~ METHOD DESCRIPTION

The Waste Form Producers shall identify in their Quality Assurance
Program Descriptions those items and activities which are included in
the Waste Acceptance Process:.

“ 'Readinéss Reviews shall be planned scheduled, and conducted at

significant transitional events in Waste Pooeptance Process Activities
leading up to ard during high-level waste formprodu:timtoass:re
that necessary activities and actions have been satisfactorily
capleted before subsequent activity initiation is authorized.

" GRADED QUALITY ASSURANCE “PROGRAM

The ‘'méthadology developed to identify ‘those items and ‘Zctivities to
vhich’ the quality assurance program applies and 'to selectively apply
theqmlit\'assmamepmgramrequimtsardomtrols shall be
j.ntheWasteFomcm'pliancePlan This methodology shall be
cmsistent with the quidance provided in- 'NUREG~1318, Technical Position
on Ttems and Activities in the High-Level Waste Geologz.c Repository
Progran subject to Quality Assurance Reguirements,’ April 1988,
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2.4

2.5

3.0

3.1

3.2

" PERSONNEL SELECTICH, INDOCTRINATION, TRAINING, AND QUALTFICATICN

Inspection and test personnel ‘shall meet the qualification requirements
of QARD Section 2.6. All other persons requiring qualification shall
meet ANSI/ASME NQA-1 Supplement 2S-1, excluding paragraphs 2.7 and 2.8

- MANAGEMENT ASSESSMENTS

In addition of QARD Section 2.8/ mamgmrtassssmentsshallevaluate
conformance to the WAS.

Peer Reviews shall be performed 'in accordance with the guidance
provided in NUREG-1297. Peer Review for High-level Waste Reposjtotjes
Generic Technical Position, February 1989.
OONTROL OF EXPERIMENTS AND DEVELOPMENTAL ACTIVITIES
3.2.1° Experiment and Developmental Activities
Boperiments and develcrmental activities to support Waste
Acceptance Process Activities of high-level waste forn

production shall be controlled amd documented in a manner
which ensures that:

(a) “Daeta is siiftable for its intended use.

(b)  Indeperdent reconstruction and evaluation of the
activities can-be performed.

3.2.2  Minimm Controlg for Experiments and Developmental Activities

Controls for ‘experiments and developmental activities shall
address the following:

(a) " Responsibllity for initiating experiments and
developmental activity

(b) Selection and "qualificat;m ‘of persomel
(c) * Review ard ‘spptival of B .

(d) Surveillante and ‘duditing of experl . ard
developmental activities
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3.2.3

3.2.4

(e)

() °

(9) .

Revied aid evaluationof the results of experiménts and

developrental activities
activities and results

Responsibility for'preparation ‘amd retention of
documentation.

Documentation

thile in progress, experiménts and developmental activities
shallbedoo.nmrrtedmaday—to—daybasisa:ﬂbemaintained
in a retrievable form.

aris 1 and opital is 1

(2)

(b).

(c)

(d)

(e).

Bperimental and developmental records shall be
sufficiently detailed so that the following can be
clearly identified, either directly or by reference:

(1) Purpose of the experiment or developmental activity
(2) Persons initiating the experiment or develogmmental
activity

activity

Bxperimental of developmental records shall ‘also
identify equipment,’ materials, and procedures actually
used in sufficlent. detail to: allow an individual‘gkilled
in the techrology to reprodiice the results.

Experimental’ or developmental records ehall-also include
original records of data or facsimiles'of the original
recaords.

‘or develommental “yecords” ghall be signed by

the persons performing the experiment or developmental
activities.

Summaties, reports,:or’evaluations’ of the' eéxperiments,
develommtal adtivlties, or their results that are used
for Waste Acceptance’ Process. “Activities shall clearly
refererice the experimental records.
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3.2.6

(f) DBperimental or develcpnental records of Waste
Acceptance Process Activities are to be collected amd

maintained as QA records.
Qualificaticnh’of ‘Data

Data or data’ interpretatichis’in support of Waste Acceptance
Process Activities of high-level waste form production shall
baacqﬁxedcn'pnmhznd1xﬂer¢xqmﬂdtyzmsunmra
t.hatmetstheraqtdxm:entsofthemRDardthisAppemix
Data or data interpretaticns;that:were generated.outside of ‘a
qmuiq{asmnunxapnxnam,asdhfund1mnntn .may be accepted
based upon .the results of a peer review or may be qualified
thnugtxcornixmatbt;data ‘confirmatory testing, or by
havﬁx;baaxau}ﬁredcm- n:ix2d|xtkz'aneqpnnuentqmalny
assurance ‘program.” Such data or data’ interpretations shall
be qualified in q_ocondance with NUREG~1298, Qualjfication of
i ' “Hi : jes, February 27,

1988.

radification Control
(2) Contyols 'shall be established and implemented by, PROGRAM
- participants to assure that ‘only approved modi fications
are made h1wamzaAcaqﬂznoeI&rcessimtivﬁﬁgs of high-
- level waste" ﬁmmtpn:hx~4on. ' These .controls shall
include thefollowingi
(b) Application to items and activities that are esséfitial

to canistered waste form certification and acceptance as
definad in'the WAS, including the following as

appropriate:

(1) The waste form

(2) . The waste canister

(3) The canistered waste form

(4)  The production process

(5) Processing equipment

(6) Procsssing supplies and consumsbles
(7) “Prodessing plans and prodedure
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3.3

9.0 "

(8) = Process’contyol ‘plans and procedures.

(c) A controlled listing of ‘the documentation that defines
items and activities under modification control.

(d) - Procedures ‘defining eéléments of the modification control
process that address:

(1) Change proposals: (including deviation requests and
waiver request)

(3)
(4) Change

(e) Provisions for assessing the need for and accarplishing
any needed requalification resulting from modificatlions.

. 'COMPUTER SOFTWARE DESIQN AND ‘OONTROL -

“software that ‘is essential "to'meeting the WAS shall be

controlled in accordance with QARD Section 3.3.

Production processes are special processes and shall meet Section 9
requirements pertaining to process control and special processes.

" - ARCHIVAL OF SAMPLES

Arctiival samples used for waste form qualification or for certification
of caniistered waste forms shall be prepared ard controlled as follows:

(2) - Saple| tdonard {58 ‘Ehall e plariied ad e
The plarning shall identify the following:

(1) | what samples ‘are to be’used "(number, size, arigin, or other
characteristics)

(2) ¥here and when they are to be taken or prepared
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(3) Where and how they are t6 be kept
(4) ~Wnere and héii they atd to"bé analyzed
(5) When and how'the resiilts’&ré to be used.

(b)  Methods and procedures for sample preparation, ‘maintenance, and
use shall be prepared and shall include the following:

(1) " Sample taking or preparation

(2) Logging and labeling 6t ‘Gtherwise identifying
(3) Packing, packaging,”and handling

(4) Locating, storage, and monitoring

(5)' Retrieval

(6) Analysis

(7) Treatment of data and results

{c) Doamentation and other forms of evidénce necessary to’ demonstrate
the performance of activities essential to the integrity of sample
use shallbecollectedardmintamedasohrecords

17.0

ol
I d

17.1 PROCUCT CERTIFICATION

'meWCParri/oeramtoidentifythetypesofrecozdsthatwmbe
deve_lopeddurirgthewasteformpmtimpmcess.-'memi
identify the quality records required to be a permanent part of the
overall canistered waste form product certification package. These
docurments shall be delivered in accordance with the requirements of
QARD Section 17.

17.2 DETERMINATION OF QA RBEOORDS

Documentation sufficient to demdnstrate canistered waste form
cmpliancewiththems, 'WCP, and WOR shall be prepdred and maintained
as lifetime QA Records. Ocpiesoftheserecordsshanbemde
available.to. the Federal Repository. Operator at theé time the repository
isreadytobeginaccepthqcanistemdmste forms -fram the waste form
. Other documenta

tion generated during: preparation ad
inplwtatim of the WCP, WAS, and WR shail be collected ard
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17.3

18.0

18.1

18.2

mainta as Pero it Yedords.

- PRODUCTION DOCUMENTATION

Production doamentation shdll be traceable to the canister and ‘'shall
becane lifetime quality assurance records that are transferred to the
Federal Repository Operator with the canistered waste forms to which

" PLANNING AND SCHEDULING

Axdit schedules shall be developed anrually and upddted as changes
ocCcur.
AUDIT TEAM SELECTION

Audit teams should include, whenever possible, a nxmesymathnatnm:is
trauxxlan&km'qxﬂifuaiintme'Uairohxy'baUQ'mxhxed
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AFPENDIX C
AMPLIFICATICNS ‘OF ‘QUALITY ASSURANCE PROGRAM

mmmmmmmwsmmm
' - EIGH~-LEVEL NUCLERR WASTE

1.1 7

requhxmaﬁs ﬂn:the;nchxﬁngxrmd ﬁ1radknctumzmaUmna1
transportation systems.
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ATTACHMENT I
GLOSSARY

The terms and definitions of NQA-1 Supplement S-1 shall apply-with—the
fellewing-additiens to’all PROGRAM altivities!' 'The NQA-1 supplement S-1
définitions are supplemented and replaced by the définitions contained in this
Glossary Where differences exist between this document and others, the
definitions in this document shall take precedence.

V1t1es Affecting Quality: Deeds, actions,—functiens processes, tasks, or
work which influence the achievement or venflcatmn of -€R¥{ PROGRAM quality
requirements—er and objectives. For the-geslegie-repositery MGDS, this
includes activities affecting the quality of all systems, structures, ard
camponents important to safety and the design and characterization of
erngineered or natural barriers important to waste isolation. Examples of such
activities include site characterization, design, procurement, fabrication,
construction, erection, installation, inspection, testing, auditing,
surveillance, assessment, handling, packaging, transportation, storage,
cleaning, operations, maintenance, repairing, modifying, performance
confirmation, permanent closure, decontamination, and dismantling.

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

Canis ste “‘The wasts form amd the swrrounding canister as well;as
secordarycanistersappliedbyﬁ)epmducer

Validation. 'The process’ that demonstrates that the
mathematical ‘model embodied in theomputersoftware isacon:ect
representatimoftheproossorsystanforwhidlitlsmtexﬁed

Camputer ‘Software Verification: The pricess’that demonstrates that the corpater
software correctly performs its stated capebilities . and functions.

Confirmatory Testing: For the Mined Geoldgic Disposal’System, an evaluation
conducted under a 10 CFR 60, Subpartcoreqzivalmtquahtyassurameprogmm
that investigates the properties of interest of an existing data base.

Design: The specifications, drawings, criteria, performance requirements, or
similar documents that define the technical requirements and confiquration of
the natural and engineered structures, systems, camponents, and barriers of the

MGDS geolegie—repositery, MRS facility, 'l‘ransportatxon cask system, and Waste
form,—and—Federal—interim—storage—faecility.
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The act of defining the above technical requirements at each developmental
stage 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 ard analysis of individual parameters.

Design Activities: Activities related to the design process, including data
collection and—amalyses analysis activities that are used in supporting design
development and verification.

Design Review: A formally documented evaluation conducted at various points
during the design process that compares design documentation against applicable
codes, standards, and other specifications to determine—its adequacy of the
design and the extent to which the design conforms to stated requirements.

Engineered Item: Any structure, system, or camponent identified in design
doaments as being a functional part of the completed facility.

. ‘o Prédrin: Tha ‘selective spplication of ‘quslity
assurance progran requirements and ‘controls to ‘items and activities
camensurate with their importance to PROGRAM objectives.

Important to Safety: 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 boundary of the
unrestricted area at any time until the campletion of permanent closure.

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

tion: Instruction or reading requirements to familiarize personnel in
basic principles or elements or a fundamental skill.
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Item: An all-inclusive term commonly used in place of any of the following:
structure, system, component, material, and equipment.

Items Important to Safety: Those engineered systems, structures, and carponents
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 bourxlary of the unrest: icted area at any time
until the completion of permanent closure (10 CFR 60.2).

Model: A system of postulates, data, and inferences, presented as a
mathematical description of an entity, state of affairs, process, or system.

Procv rement Document: Procurement requests, purchase requisitions, purchase

orders,, drawings, contracts, specifications, or instructions used to define
requirements for purchase and broadly interpreted by OCRf to include program
guidance letters, work orders, work authorization letters, store orders,
memoranda of mﬁerstandirx; field task pmpcsals/ag‘reenents and interagency
agrecments.

PROGRAM:  U.S. Department of Energy's Civilian Radicactive Waste Management

Program
Q-List (Quality List): A list of structures, systems, and camponents that have

been determined to be important to safety and engineered barriers that have
been determined to be important to waste isolation. +{@uatityfevel-3—item)r

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

Ouality Activities List: In the gevlegie—repesitery MGDS program, a list of
those major activities conducted during site characterization, construction,
cperation, 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.

Quality Assurance Prograzm: A documented description of the controls used for
achieving and verifying quality.
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Readiness Review: An independent, systematic, documented review to determine,
ard inform management of, the readiness to advance from one phase, process, or
activity into another. Readincss reviews are used to coordinate many elements,
to provide attention to detail, and to assure that the project is ready to
proceed to the comprehensive review of a total project or a particular segment
of the project.

gBcientific Investiqation: Any research, experiment, test, study, or activity
that is performed for the purpose of hwestigating the natural barriers or man-
made aspects of the geologie-repositoryMined Geologic Disposal Wstem,
including the overall design of the facilities and waste package. This
includes the various studies-ef-setivities that are performed for, or in
support of, the investigation, exploratim, site characterization, design bases
developmnt licensing, construction, operation, monitoring, performance
evaluation, or closure of the geelogie—repositery Mined Geologic Disposal
System.

Bcientific 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: A documented, traceable, in-depth, critical review, analysis,
or evaluation of doauments, materials, or data that falls within the state of
the art, conducted to verify or validate or both its applicability,
correctness, adequacy, and capleteness. Technical reviews are performed by
qualified personnel with technical expertise at least equivalent to those who
conducted the original work, and who are independent of those who conducted the
work being reviewed.

Training: In-depth instruction or practice or both to develop or maintain
proficiency in a subject or activity.

Faste oceptance Process Activities: The activities throush which documentation
and data are collected and prepared to support campliance with the Waste
Acceptance Preliminary Specification. This includes activities associated with
research and development that is essential to qualification of the waste fomm:
control of materials, equipment, facilities, and processes that are essential
to the ce.rtificatim of canistered waste forms.

coeptance gpeci on (WAS): The docaument that identifies the
prcpertim am rvequirenents the high-level wvaste form must meet in order to be
accepted for disposal in a Federal Repository.

paste Form:  "The radicactive waste materials and ‘any encapsulating or
stabilizing matrix (10CFR60.2).
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Fasts Form Corpliszhcs Plan (WCP): The document that describes the producer's
plan for demonstrating campliance with each Waste Acceptance Specification.

asta Yorn Qualification Report (WOR): ~A canpilation of results from waste
rom test:j.rq and analysis that develcps, in detail, the case for compliance
with each Waste Acceptance Specification.
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NOTE: Fommerly QAR Appendix B, Rev.l
IDOENDOH A-1
RATICNALE ON THE APPLICABILITY OF NRC REQUIREMENIS TO SCIENTIFIC INVESTIGATIONS

I. APPLICABILITY OF THE REQUIREMENTS OF NRC CRITERION IX, "'SFECIAL PROCESSES'
TO ECIENTIFIC INVESTIGATIONS

PURFOGE

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 deperdent 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
example, the requirements—fer that the procedure to be used being subjected to
added tests and that the individual being tested to provide additional
confidence in that individual's skills-ef as the worker. The predictable
results of such “special" process controls provides adequate confidence ard
reasonable assurance that the process, when applied, will provide an ed
product meeting the original design intent.

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-addendum discusses the nature 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.

DISCUSSION

Scientific investigations involve a large mumber of different processes, both
laboratory and field, directed to the ocollection and analysis of data. For the
geologic repository, this data is derived principally from the natural
enviromment in and 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,
ard its interpretation. All of these activities are controlled processes which
receive appropriate reviews and approvals as required by the quality program.
We focus in this report on the first three activities, since these are the ones
most likely to be interpreted as involving special processes.

(AA-1)



QAR Revision 2.ANO

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

1. Cutting and retrieving core specimens fram boreholes
2. Waxiig core specimens |

3. Identifying the minerals in a sample of tuff through X-ray d).ffractlon
analysis of a powdered specimen

4. Identifying minerals in a sample of tuff using thin-section analysis
5. Preparing and analyzing geophysical logs from 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
measurements.

This is a typical list and is not all inclusive; however, these scientific
investigations use various analytical instruments which measure same
parameters. The main variable is the material. It is the variability in same
parameter or subset of parameters that is the cbject 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
instnments used in analyses provide information (ocutput) due to a specific
response between same input of energy and the material bcing examined. The
output 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 example, a mineral).

Theoretical and empirical evidence of the adequacy of these analytical '
instnuments (with their associated procedures) to produce the desired results
isare established in a mumber of ways, principally through appropriate
calibration of the instrument arnd 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 output. Further,
this body of published support was obtained through controlled laboratory
processes using calibrated equipment and has broad acceptance throughout the
scientific community. Fundamentally, it is the mass of technical literature
describing known responses of material to known physmal and chemical laws that
gives us confidence in our results.

(AR=2)



QAR Revision 2.ANO

The criteria in 10 CFR 50, Apperdix B represents an adequate set of controls
for the instrumental analysis used in scientific investigations without the
need to categorize such processes as "special". Sections of the-BOE/AR+02145
Quatity-Assurence-Requirements—{QAR} QARD which are applicable to the topic of
this report are:

Section 2: @Quality Assurance Program - Personnel selected to implement the
QA program shall have education and experience commensurate with the minimum
requirements specified in the position description.

Section 3: Seientifie-Investigatiens—and-Design Control - Criteria for the
planning, 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 eniure
that procedures are followed and documented.

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

Section 5: Instructions, Procedures, 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. A controlled list of
detajled technical procedures used to implement the QA program shall be
maintained.

Section 6: Document Control - Applicable controlied, current quality and
design documents are- shall be available at the location where they are to be
used.

Section 7: Control of Purchased Items and Services - Measures are-chall be
established to ensure that purchased material, equipment, and services conform
to the procurement documents.,

Section 8: Identification and Control of Materials, Parts, and Companents
Eontrol-of-Items;—Sampies,—and—Doauments-- Procedures shall be developed ard
implemented to ensure that samples are identified and controlled in a manner
consistent with their intended use. Ruather amplification of these
requirements for the MGDS are addressed in Appendix B.

Section 12: Control of Measuring and Test Equipment - Measures shall be

establ ished to ensure that tools, gages, instruments, and otlier measuring and
test equipment used in activities that affect quality are properly controlled,
calibrated, and adjusted at speeifie-specified periods to maintain accuracy
within necessary limits.

Section 13: Handling, Shipping, and Storage - Measures shall be established to
control packaging, handling, storage, shipping, cleaning, ard preservation of
material ard equipment to prevent damage, loss, or deterioration. Further
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arpl i £1Eatiche Of ‘these rikilFensnts’ for the Minéd Geologic Disposal S and
the waste acceptance process’ activities of High-Level Waste Form production are
addressed in Appendices A and B respectively.

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

Section 16: Corrective Action - A corrective action system is-defined-chall be
established to ensure that significant corditions adverse or potentially
adverse to quality are identified pramptly amd corrected as soon as possible.

Section 17: @Y-Quality Asstirance Records - Records that furnish documentinged
evidence of quality shall be sperified, prepared, and maintained in accordance
with Administrative Proceures. Further amplifications of the requirements for
the waste acceptance process activities of the High-Level Waste Form Production
are addressed in Appendix B.

Section 18: Audits - All activities affecting quality will be subject to
planned ard scheduled internal and external audits to assure that procecdures
and activities camply with the overall QA program and to determine their
effectiveness. The audit program will be supplemented by indeperdent
surveillance activities. Amplifications of these requirements applicable to
Mined Geologic Disposal System and the waste acceptance process activities of
High-ILevel Waste Form Production are adiressed in Appendices A ard B,
respectively.

It is inportant to recognize then-that there are controlled processes governing
the collection, preparation, and analysis of data in scie “ific investigations.
The interest is not in the sample per se, but in physici. Jr chemical
parameters abtained from the sample. Data 4s- are gathered from a sample, the
precise parameters of which are not known in advance. If the processes
controlling the collection, preparation, and analysis of the material are
adequate ard doaumentad as having heen followed during the activity by
qualified scientists or technicians (QARD Sections 2, 3, ard 5), reasonable
assurance that the data accurately represent the correct values is obtained.
To further ensure the quality of the work, instruments used in the data
collection ard analysis processes are calibrated (QARD Section 12).
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vhile it is true that standards are included in the analysis of materials (for
example, standard tables for the identification of minerals from X-ray
diffraction data), there are no stardards 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 Bureau of Standards [NBS]) to calibrate the recording instrument
prior to a chemical analysis. This calibration indicates that the instnument
is reading values within an acceptable range ard sensitivity.

The preparation of many sarples must meet certain standards, but these can be
evaluated with cbjective tests, the results of which are not solely deperdent
on the certification or qualification of the operator and the procedures. For
example: 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
wrapped at the drill site to preserve the contained volume of fluids
(preservation determined by weighing the sample at the drill site ard weighing
it again at the laboratory) illustrate this. In all of thesne examples, the
uncertainty about the quality of the data (that is, does the sanple measure up
to standards?) is very low.

Although there are some parallels between control of processes and special
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 NQA-1 Basic Requirement 49, 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
personnel using qualified procedures in accordance with specified
requirements."

2. The quality of the result’ =~ items is solely a2 function of the processes
having been performed and tested by qualified personnel using qualified
procedures. Since one cannot 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 variables as those used during process qualification, yield the same
material or chemical properties. It is necessary to establish the
qualifications of the operator through some established requirements (for
exanple, a written certification test or a performance test).
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The scientists and technicians performing scientific investigation are
qualified on the basis of their academic record or work experience or both
(QARD Section 2) prior to their appointment. Procedures in scientific
investigations receive a technical review for adequacy and campleteness (QARD
Sections 2, 3, ard 5). Quality is further ensured through calibration of the
instruments used in data collection, preparation, and analysis (QARD Section
12). Audits and surveillances are conducted to be sure that procedures are
being followed and the work properly documented (QARD 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
imdustry-wide standards or codes required for such activities.

The parameters for materials being studied in scientific investigations are not
known in advance. The purpose of the investigation is to determine the
characteristics of the material. Except for situations where the size, amount,
or shape (for example, a 4-inch piece of whole core) of a sample is specified
(and thesc are all measurable features), the sample itself cannot meet some
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 planning
document. (SIPD) and the adequacy of the process determined through technical
review. Individual technical procedures also receive a technical review. If a
proposed process is beyord the state of the art, a peer review is used. These
reviews processes-are mechanisms for qualifying processes. A review of a
process must determine whether the process is adequate for the purpose of the
SIPD. "Adequate," 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.
2s 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 a2 high degree of confidence that they are acceptable for use in
licensing). Calibration of measuring equipment, confirmatory or corroborative
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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Processes in scientific investigations arc eriented—toward- directed to 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 object of
an instrumentat-or chemical analysis, or both.

Process controls which have traditionally been used where the product of an
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, autamated ultraviolet

spectroscopy) .

The results of all scientific investigation processes, including those used in
the High-level Waste Repository program, deperd on the technical abilities of
the scientists and technicians to apply the laws of physics, chemistry,
engineering, and other sciences. This is supported by a very large volume of
scientific data already in existence armd accep’.ed by the scientific community
and regulatory bodies. The imposition of special process controls will not
provide increased assurance that the results of a scientific investigation—is
are more correct or accurate than the results obtained through the use of
current controls.

IIX. APPLICABILITY OF THE REQUIREMENTS OF NRC CRITERION X, VINSPECTION' TO
SCIENTIFIC INVESTIGATIONS

Scientific investigations are comducted to discover and interpret the nature
.ard extent of natural phencmena. It is important to emphasize the words
"discover" and "interpret" when describing the goals of scientific
investigations. Discovery is the process of acquiring knowledge that was
previocusly unknown. Interpretation, 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-are an essential element in the conduct of
inspections. Traditionally, inspections are performed to verify conformance of
an engineered item to predetermined acoeptance criteria. This same approach is
inappropriate for verification of scientific investigations because such
activities rely on discovery ard the interpretation of those natural and
physical laws ef—secience-that aid in the explanation of the-phenamcna. It
follows that the requirements of Criterion 38X, "Inspection" are not
appropriate for use where scientific investigations must be controlled.
However, controls are necessary.
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The QARD describes a set of quality assurance requirements for scientific
investigations that, when properly implemented provide a high deqree of
confidence that the results of such activities are accurate and complete. The
approach given by the QARD assures the following.

o0 A thorough plan of the investigation is prepared and approved.
o A technical review of the plan is campleted by the participant.

o Activities are controlled by such measures as technical procedures or
scientific notebooks.

o Camputer programs are verified and validated.

o Interfaces, both internal and extermal to the investigations, are identified
and controlled.

o Surveillances, which include technical team members, are performed to verify
carpliance. '

0 A close—out verification is performed by the participant to assurc adequacy
and campleteness.

From the description of the controls given by the QARD it is clear that
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 discover and interpret.

TI. APPLICABILITY OF THE REQUIREMENTS OF NRC CRITERION XI, '*TEST CONTROL,
TO BCIENTIFIC INVESTIGATIONS

The QARD indicates that test control (Criterion XI) of 10 CFR 50, Apperdix B,
applies to engineered items but does not apply to scientific investigations.
This peper-addendum is intended to document the rationale and approach to
satisfy the intent of €riteria-Criterion XI.

For engincered items, 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 GARD, Section 11, "Test Control," by the incorporation of guidance
provided in the NRC Review Plan for QA Programs for Site Characterization of
High-level Nuclear Waste Repositories.

(AA-8)
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The controls applied to scientific investigations are identified in Section 3
of the QARD. The followmg caparison with the NRC Review Plan, Chapter 11.0,
deplcts how the requirements for the controls that are applicable to scientific
investigations have been incorporated. Where apprcpriate, the requirements of
ANSI/ASME NQA-~1-1986b for control of tests have also been incorporated.

It is important to note that the QARD allows at least two basic kirds 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 judgment or trial-and-error methods or who are developing the
methodology by which an activity will be accomplished. The technical
implementing procedure system will generally be used when qualified technicians
are performing repetitive work which does not include the use of a high degree
of professional judgment or trial-and-error methods in the performance of the
work.

Detailed technical implementing procedures are required when it is not possible
to deviate from a prescribed sequence of actions, without endangering the
validity of the results that will be obtained from the work. Logbooks 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 ard scientific notebooks.

NRC Review Plan Requirement 11.1

The description of the scope of the test control program indicates an effective
test program has been established. Program procedures provide criteria for (a)
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 prrsonnel. The QA organization, as a minimm, audits (sic) these
functions.

Response

The work is controlled in QARD Section 3—ef-the—Q"R by requiring the

preparation of m{mmtm—p}ww—dmw—swm for individual
activities.

It is not appropriate in most cases for individual procedures to address when a
test or testing activities are to be performed. Scientific investigation
activities cannot necessarily be scheduled as construction activities (for
example, take one set of concrete cylinders for every 50-e-y+ cubic yards
oconcrete poured [sic]). Procedures do, however, clearly define the sequence of
steps to be performed for proper implementation.

Training requirements are covered in QARD Section 2.-ef-the-Q3R. For both
scientific notebooks and technical implementing procedures, it is required that

(AR=9)
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any special training or qualification requirements be clearly defined.
The QARD requires QA organization overview of activities affecting quality.
NRC Review Plan Requirement 11.2

"Test plans and procedures are reviewed in accordance with the verification
requirements in QARD Section 3."

Response

This requirement is stated in-Sectien—3-6+1-of—the-QAR QARD Apperdix A, Sectlon
3.0.

NRC Review Plan Requirement 11.3
"the potential sources of uncertainty and error in test plans and procedures,

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

Response

This requirement is stated in-Seetiom3-6-2-of-the-9AR QARD Apperdix A, Section
3.0.

NRC Review Plan Requirement 11.4
"Test procedures or instructions provide the following:

a. The requirerent and acceptance limits contained in applicable documents,
including precision and accuracy.”

Response
This requirement is stated in-Section—3-6+2-of-the-QAR QARD Appendix A,
Section 3.0. These requirements are not applicable to scientific notebooks
since the end product of research or experiment is data which—is are used to
establ ish acceptance limits.

b. "Instruction for performing the test."

(AA-10)
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Response
This requirement is stated in-Seetiens~3+6r2—-and-3+6-3—ef-the—90AR QARD Apperdix

A/ Section '3.0.° This requirement is not applicable to scientific notebooks
since the purpose of experiment or research is to establish methodology.

C. "Test prerequisites, such as calibreted instnumentation, adequate test
equipment and instrumentation, campleteness of the item to be tested,

suitable and controlled envirormental conditions, and provisions for data
collection and storage."

Response
This roquirement is stated in-Seetiens—3-6+-2—and3+6-3-ofthe-QAR QARD Apperdix
A, Section 3.0. Inspections are not applicable to scientific investigation.
This requirement is not applicable to scientific nctebooks since, at that phase
of research, the methadology ef—or process is not established.

"Acceptance and rejection cntena, including required 1wels of precision
and accuracy."

Responsa

This requirement is stated in-Gection—3-6—4—ef-the-QAR QARD Arpendix A, Section
3.0.

f. "Methods of data analysis.”

Response

For technical implementing procedures this requlrarent is stated in-Seetien
3+6+3—-of—the—QAR QARD Appendix A, Section 3.0. This requirement is not
applicable to scientific notebooks as data—is are *hc end product.

g. '"Methods of documenting or recording test data and results.”

Response
This requirement is stated in-Sectien—3-6+5-of—the-GAR QARD Apperdix A, Section
3.0. 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."

(AA-11)
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Responsae

This requirement is stated in-Seetien—3-6-2-eof—the—QAR QARD Appendix A, Section
3.0.

NRC Review Plan Requirement 11.5

"Test results are documented, evaluated, ard their acceptability determined by
a responsible individual or group as described in QARD."

Response

This requirement is stated hrﬁeebiers—a—ér}—%—&#«am}—}—s—s—ef—ﬂa&wc\m
Apendix A, Section 3.0.

Iv. APPLICABILITY OF KRG CRITERION XIV, "INSPECTION, TEST, AND OPERATING
STATUS' TO SCIENTIFIC INVESTIGATIONS

The QARD indicates that inspection, test, and operating status (Criterion XIV)
of 10 CFR 50, Appendix B applies to engineered items and does not apply to
scientific investigations. The rationale for this exception is provided as
follows.

The rationale for the exceptions taken in the QARD for the inspection and test
aspects of Criterion HXIV (Criteria X and XI) are described in Sections II and
III.

The operating status aspect of this-Criterion XIV is not applicable to
scientific investigations because the scientific investigations are not
performed on operating equipment or systems that will affect their safe
operation. This is the intent of Criterion XIv.

The cotrols placed on scientific investigations by-Sectien—3-6—of-the QARD
Appendix’A, - Sectiotn 3.0 require scientific investigations to be planned. The
planning requirements of QARD Section”2.3 provide for sufficient controls to
preclude inadvertent interruption of the investigations and to ensure
operational campatibility with other site characterization activities.

In sumary, since €riteria—3A-Criterion XIV focuses on the safe operation of
equipment and systems (engineecred items) being tested and inspected and
scientific imvestigations are prior to repmsitory construction and ope.mtmn,
an exception has been taken in the QARD such that Criterion 34XIV applies only
to ergi.neemd items and not to scientific investigations. The controls
established in the QARD Apperdix A,” Section 3.0 for scientific investigations
are sufficient to assure the proper conduct of scientific investigations and
their impact on site characterization activities.

(AR-12)
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MATRIX ILLUSTRATING THE INCORPORATION OGR/B-14 OA PROGRAM REQUIREMENTS
INTO THE APPROVED OARD REVISION 2

OGR/B-14 OA Program Requirements

5.0

Reguirements

Cual ity assurance programs are to be esteblished snd implemented
in waste Acceptance Process Activities of high-level waste form
production, These programs shall contain the activities and meet
the criteria for those activities as defined in the basic ard
supplementary requirements defined hereafter,

5.1

Basic Requirements

The basic cue 'ty assurance requirements to be
implemented in the quality assursnce progrems of major
participsnts in Waste Acceptsnce Process Activities of
high-level waste form production are defined in national
consensus standards and DOE directives as identified in
this section.

$.1.1 National Consensus Standsrd

C1) ANSIZASME NOA-1, 1988, "Ouality Assurance
Program Requirements for Nuclesr
Facilities,® Section 1, 11, and 11} and
Apperdix 2A-1 of Section IV,

This standard contains besic and
supplementary requirements and
normandatory guidance for esteblishing
and implementing quality assurance
progroms for nuclear facilities. (Note
the nonmandatory guidsnce has not been
invoked in the above reference except
for Appendix 2A-1 of Section IV.)

5.1.2 Department of Energy (DOE) Orders and Guidsnce

(1) DOE S000.3 "Unusual Occurrence Reporting
System”

this directive sets forth policy,
responsibilities, criteria, and
instructions for preparing, snalyzing,
snd disseminating unusual occurrence

reports.

QARD Resolution

OARD Introduction contains this concept.

OARD specifies the national consensus standards and DOE directives that
are the requirements.

OARD references and commits all NOA-1 Basic Requirements, Supplements and
Appendix 2A-1 under criteria 1-18,

00A chose not to incorporate this reference into the GARD as a
requirement of the OA Program. QARD section 1.4 "Allegation and Ousality
Concerns Resolution® is the requirement. DOE 5000.3 is stitl a DOE order
to be followed but not ss a OA program requirement,
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2)

(8))

DOE 5700.68 “Ouality Assurance®

This directive provides policy, sets
forth principles, and designates
responsibility for the implementation
of DOE plans and actions necessary to
ensure quality achievement,

Guidance for Applisnce of Readiness Reviews
to Department of Energy Activities,
January, 1987 .

This document contains guidelines for
plamning, staffing ond conducting
readiness reviews for assuring that atl
necessary activities and actions have
been satisfactorily completed before
subsequent activity initiation s
suthorized.

5.1.3 Relationship to Other Requirements and Guidance

t

10 CFR Part 60, “Disposal for Nigh-Level
Radioactive Waste in Geologic
Repositories.® Subpart G, "ouality
Assurance,” Defines basic snd supptemental
recuirements for qual [ty assurance prograes
for Progrsm participents. Major
participants in Waste Acceptance Process
Activities of Mhigh-level waste form
production will fulfitl the spplicable
requirements of 10 CFR Part 60, Subpart G,
through irplementation of quality assurance
programs that meet the basic o»nd
supplementary requirements defined herein.

QARD Resolution

The QARD incorporates the requirements of DOE 5700.48.

This document (s a draft DOE document. Resdiness Reviews are covered in
QARD marasgraph 2.5.

QARD meets 10 CFR Part 60 requirements as tha NRC has evaluated the QARD
for use in the high-level waste progran,
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2)

3

()]

DOE/RW-0005, *™Mission Plen for Civitian
Radioactive Waste Hanagement ,® Section 5.6,
also {dentified the basic requirements for
quatity assursnce programs for progran
participants. The quality sssurance
programs of major participants in Waste
Acceptance Process Activities of high-
level weste form production will irplement
the applicable requirements of Section 5.6
of ODOE/Rw-0005 as a consequence of
implementing the basic requirements def ined
herein,

DOE/RU-0214 Ouat ity Assurence Requirements
for _the Civilian Radiocective Waste
Management Progrsm - Defines the quslity
assurance requirements for the PROGRAN and
establishes a basis for devetopment of
consistent quality sssurance progrees by
OCRWM, the Project Office(s), and all other
PROGRAM participants. The aquelity
assursnce programs of major participents
in waste scceptance process sctivities of
high-level wsate form production will
irplement the sppliceble requirements of
DOE/RU-0214 as a comsequence of
implementing the basic snd supplementary
requirements defined herein,

DOE/RW-0043, "Program Nanagement System
Manuat ,* Chapter 5, also identifies basic
and supplementary requirements for quality
assursnce programs for OCRWM program
participants. The quality sssurence
progrems of major participants {n Waste
Acceptance Process Activities of high-
tevel waste form production will alse
frpltement the spplicable requirements of
Chapter 5 of DOE/RW-0043 as a consequence
of implementing the basic and supplementary
requirements defined herein.

aarn Resolution

OARD Introduction ststes that GARD contsins all information needed to
implement QA requirements.

This is the OARD.

OARD Introduction states that GARD contains atl information to irplement
OA program.
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5.2

Supplemental Requirements

There are seversl asress in Waste Acceptance Process
Activities of hiph-level waste form production In vhich
aual ity assurence activities are required in addition to
those contained {n the besic requirements identified in
Section 5.1. These activities are identified in this
section snd the requirements for each sctivity are
defined. These sctivities, as aspplicable, are to be
developed and iwmplemented as integral parts of the
quality assurance programs of major participants in
Waste Acceptance Process Activities of high-level waste
form production,

5.2.1 Control of Exsential Software

Software that is essential to meeting the WAS
is to be developed, implemented, documented and
controlied as defined hereafter,

A. Software to be controtled shall be
identified in the WCP and documented. The
documentation of the softweare shall
sppropriately reflect the provision of
NUREG-0856 (see Appendix C) including
meeting the documentation guidelines
contained within Section 111,

NUREG/CR-4840, Nandbook of Sof twere Dual ity
Assurance Techniques Applicable to the
Nuclear Industry, may be used a3 »
reference in developing software quality
assurance progframws, Compute software
controls pertaining to the control of
software that is essential to meeting the
Waste Acceptance Specification shall be
consistent with the requirements of the
1172788 Draft ANSI/ASME NOA-2, Part 2.7,
Oual ity Assurence Requirements of Computer
Software for Nuclear tacility
Applications . »

QARD Resolution

OARD Sections 2.0, 2.1, snd 2.1.1 sddresses the spplicability of the 0ARD
requirements to PROCRAM participants, OARD Appendix B Section addresses
the spplications of the 6A PROGRAR Requirements spplicsble to the Maste
Acceptance Process Activities of high level weste form production.

QARD Section 3.3 end Appendix B Section 3,3 addresses this requirement,

0ARD Section 3.3 identifies how computer softwere is designed and
controtled. Section 3.3, also sddresses NUREG-D854. Apperdix B Section
3.3 atso sddreases this requirement,

The computer controls established through the use of MWS1 B8-9 Appendin
% has been incorporated into OARD Section 3.3 is sufficient guidence to
control the develogment snd use of computer software. These computer
controls have been accepted by the NRC for the Nigh-Level Waste
Repository program,
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5.2.2

Peer Review

Peer reviews are to be conducted for items -
data significant to Wsste Acceptance Process
Activities of hiph-level waste form production,
As a minimsm, peer reviews shatl include
sctivities that go beyond the existing
technology or where conclusions or assumtions
have not been clesrly validated (e.g.,
disagreement exists between experts) by
conventional means, Such peer reviews are to
be identified and sre to be planned, conducted
and controlled as defined hereafter. Peer
review methods and procedures shall reflect the
provisions of MMEG-1297, Generic Technical
Position on Peer Review for Nigh-Level Waste
Repositories.

QARD Resotution

OARD Appendix B Section 3.1 stipulates that peer reviews will be done in
sccord with WNUREG-1297,
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5.2.3

Control of Experiments and Developmental
Activities Experiments and developmental
activities to support Waste Acceptance Process
Activities of high-level waste form production
are to be controlled and docurentad in a menner
which ensures that:

{1) The data will be suitable for its intended
use.

(2) Independent reconstruction and evaluation
of the sctivities can be performed,

The controls for experiments and developmental
sctivities shall sddress the following:

(1) Respormsibitity for initiating experiments
and developmental activity.

(2) Selection and qualification of personnel.
(3) Review and spproval of procedures.

(4) Surveillance snd suditing of experiments
snd developmental activities,

(5) Review and evaluation of the results of
experiments and developmental activities.

(6) Documentation of exper {ments ared
developmental activities and results.

(7) Responsibility for preparation and
retention of documentation.

While inprogress, experiments snd devetopmental
activities shall be documented on a day-to-day
basis and be maintained in a retrievable form.

The experimental or developmental record shall
be sufficiently detailed so that the following
can be clearly identified, either directly or
by reference.

(1) Purpose of the experiment or developmental
activity.

QARD Resolution

OARD Appendix B Section 3.2 (entire section) Incorporates
requirements of OGR/B-14 parsgraph 5.2.3 (entire section).

the
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$.2.4

(2) The person(s) Initiating the experiment or
developmental activity,

(3) The person(s) performing the experiment or
developmental activity,

The experimental or developmentat record shatt
also f{dentify equipment, materials, ond
procedures actually used in sufficient detail
to allow an individual skilled in the technology
to reproduce the results.

The experimental or developmental record shatll
atso inctude originatl records of data or
facsimites of the original records.

The experimental or developmental records shall
be signed by the person performing the
experiment or developmental activity.

Any sumaries, reports, or evalustion of the
experiments, developmental sctivities or their
results that sre used for Waste Acceptance
Process Activities shall clesrly reference the
experimentsl records. ’

The experimental or developmental records of
Vaste Acceptance Process Activities shall
clearly reference thes experimental records.

oualification of Data

Data or data interpretations in support of Waste
Acceptance Process Activities of high-level
waste form production are to be acquired or
produced under a quality assurance progrem that
meets the requirements defined herein, may be
asccepted based upon the results of a peer-
review or may be qualified through corroborating
data, confirmatory testing or by having been
ecquired or produced under an equivalent quality
assurance program, Such reviews or other
qualification activities to be conducted as
specified in MNUREG-1298, Ouatification of
Existing Data for High-Level Waste Repositories.

QARD Resolution

OARD Appendix 8 Section 3.2.5 incorporates the requirementa of OGR/B-
14 parsgraph 5.2.4.
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5.2.5 Archival of Samples

Archival samples used for waste form OARD Apperdix B Section 13.1 sddresses all the requirements of OGR/B-
qualificationor for certitication of canistered 14 parsgraph 5.2.5 (entire section),

weste forms are to be prepared and controlled

as follows:

A. Sample preparation and use shall be planned
and documented. The planning shatl
identify the following:

(1) What samples are to be used (number,
size, origin or other
charscteristics).

(2) Vhere and when they are to be tsken
or prepared,

(3) Where and how they sre to be kept.
(4) Where and how they are to be snalyzed.

(5) then snd how the results sre to be
used.
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Methods oand procedures for sample
preparation, maintensnce and use shall be
prepared and used. These shall cover the
following as a minimm:

(1) Sample taking or preparation.

(2) Logging and Llabeling or otherwise
identifying.

(3) Packing, packeging and hauling.

(4) Locating, storage and monitoring.
(5) Retrieval,

(8) Analysis,

(7) Tlreatment of data and results.
Documentation and other forms of evidence
necessary to demonstrate the performunce

of sctivities essential to the integrity
of sampled as quality records.

QARD Resolution
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5.2.6

Control of Special Processes

Production that have a significant effect on
qual ity characteristics of the cenistered waste
form and that produce results that csnnot be
reedily verified by inspection or testing of the
final product are to be identified in the wCP
snd controllied. The controtls to be established
and implemented on such processes shaltl be
performed by qualitied persomnel using qualified
procedures in accordsnce with specified
requirements and shall include:

Proceas requirements shall be specified ond
maintained in controlted documentation.

Process procedures of Instructions shall be
prepared ond maintained as controlled documents
with unique identification and revision status
snd be readily avaitable in the work area when
the process is being performed. These
procedures or instructions she!l consider the
foltowing a3 a minimm:

(1) Identification of required equipment end
instrumentation.

(2) 1lcoentification of contrel parameters and
the operating Limits for those parameters.

t3) Envirormental conditions snd requirements.
(L) Instrument calibration frequency.

(5) Reference to applicable codes, standards
and gpecifications,

These procedures or instructions mey be included
in other controlled documents, such as drawings,
checklists, travelers, work orders, or
specifications.

Personnel shall be selected, trained, and
indoctrinated in accordance with subsection
$.2.10.

10

QARD Resolution

OARD Section 9, "Control of Processes® sddresses the requirements of
OGR/B-14 paragraph 5.2.6.
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5.2.7

5.2.8

5.2.9

Copies of process requirements, procedures or
instructions, and documentation of personnet
qualifications shall be collected andmaintained
as quality record(s).

Product Certification

The waste form producers sre to develop and
provide for retention, the records necessary to
provide evidence of the scceptability of the
canister snd waste form which includes the
canistered weste form, The WCP arxd/or VOR sre
to identify the types of records that will be
developed during the waste form production
process, The WOR s to identify the quality
records required to be a permanent part of the
overall canistered waste form product
certification package. These documents are to
be identified, coliected, managed and delivered
in sccordsnce with the requirements of
subsection 5.2.12.

Readiness Review

Readiness reviews are to be planned, scheduled
and conducted at sionificant transitional events
in uaste Acceptance Process Activities leading
w to end during high-level waste form
production to assure that all necessery
activities and actions have been satisfactorily
completed before subsequent activity initiation
is authorized. Readiness reviews shaltl be
performed in accordance with DOE Guidelines for
Application of Resainess Reviews to Department

of Enerqy Activities, dated January, 1987.

Selective Application of Progrem Activities
(Ouatity Levels) A systematic method by which
quatity assurance activities are selected and
spplied to Waste Acceptance Process Activities
of high-level waste form production is to be
establ ished ond irplemented,

"

QARD Resolution

OARD Section 17.0 sddresses the records requirements of OGR/B-14
paragreph $5.2.7. OARD Appendix B sections 17.0 (entire section) sddress
the identification of OA records recuirements of OGR/B-14 paragraph
$.2.7.

OARD Appendix 8 Section 17.0 (entire section) addresses the requirements
of OGR/8-14 aubsection 5.2.12,

QARD Section 2.4 sddresses reediness reviews.

OARD Sections 2.5 (entire section) sddresses the requirements of OGR/B-
14 paragraph 5.2.9.

QARD Appendix B Section 2.3 sddresses this requirement,
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5.2.10

The selective application method isplemented
shall be consistent with the provisions of
MREG- 1318, Technical Position on ltems and
Activities in the High-Level wuclear Waste
Repository Progrem Subject to QA requirements,
and be described in the WP,

Selection, Indoctrination, and Training of
Personnel

Persornel who perform or verify activities
atfecting quality in waste scceptance process
ectivities of high-level waste form production
are to be proficient in the activities that they
perform, A systematic practice for achieving
arcd assuring the required proficiency is to be
establ ished and implemented. Prior to assigning
personnel to perform activities affecting
quality, they shall receive appropriste training
and indoctrination as defined in ANSI/ASHE NOA-
1, Supplement 2S-4.

A. Persoonel who perform verification
activities that require oqualification
(e.9., lead suditors, inspectors, testers,
nondestructive examiners, etc.) are to be
certified in sccordance with the detailed
requirements specified n ANSI/ASME NOQA-
t and referenced codes and standards.

12

DARD Resolution

OARD Section 2.0 sddresses Basic Requirements of ¥aA-1 in the Supplement
25-4 as appropriate.

OARD Section 2.0 references NQA-1, Supplement 23-3 which concerns
suditors and lesd suditors. Alse QARD, A"onlh R, Sectisn 2.4,
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Other persomnel vho performactivities that
require qualification are to have their
quslification requirements defined »nd
their cquatifications determined and
docurented as follows.

1.

Types of positions or tasks requiring
qualified personnel shalt be
identified and procedures establ ished
for the following:

(a) Selection of personnel.

(b) Training snd indoctrination of
personnel,

{¢c) Proficiency evatuation,
(C)) Recording of quatifications.

Position or task descriptions shall
be prepsred vhich define the minimm
educat fon and exper jence requirements
for each type of position or task
requiring qualification.

Persornel selected to fill positions
or perform tasks requiring
qualification shall be evaluated to
determine that they sre qualified.
Such  determinations shatl be
documented by manager or supervisors
responsible for oactivities to be
performed,

13

QARD Resolution

QARD Section 2.0 references NOA-1, Supplement 25-1 »as » requirement.
This Supplement addresses the recquirements of OGR/B-14 Paregraph
5.2.10.8. Also thb‘krrd-‘i f' Cocts 2.4.
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5.2.11

Overview of Ouality Assurance Activities

Esch major porticipent in Waste Acceptance
Process Activities of hich-level waste form
production is to esteblish end {mplement o
systematic overview of quality assurance
sctivities performed by organizations over vhich
they have contractusl or admiaistrative overview
resporaibitities. Each organization’s overview
practice s to Include an appropriste
combination of the following activities:

(1) The review and spproval of perticipsnt
quality sssurance program description (or
ptans),

(2) Survelllance of perticipant asctivities
affectingquality to verify compliance with
rtecuirements.

(3) Performance of quality sssurance sudits to
verify the sdequecy and effectiveness of
perticipent quality sssurence progrem
sctivities,

14

GARD Rerolution

QARD Sectiang 2.1 ,2.7 and 180 (nﬁnmg NOA-1 Bagie

R¢6+ 18 and
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These activities sre to be planned and performed
in sccordance with procedures as described
hereafter:

A.

Procedures shall be esteblished for the
review of participent quality assursnce
programs to verify adequacy, completeness
ord relevance, The overview procedures
shall identify the types of documents to
be submitted by the perticipent for review
and  spproval; shall oassipn project
responsibility for reviews; ond shall
identify the methods for documenting review
snd approval sctions,

Procedures shall be established for
pltamning, scheduting, performing, and
documenting surveillance of participant
activities related to quality,
surveillance sctivities shall be performed
by personmnel who oaere not directly
responsible for performing the work to be
monitored or observed in the survelllasnce
sctivity. Surveitlance sctions shall be
performed to written checklists or plans
whenever practicable. All deficiencies,
nonconformances, snd potential quality
problems identifiedduring the surveil lance
shall be documented and monitored until
verification of disposition or corrective
sction is sccomplished.

Procedures shall be established for the
plasaning, scheduling, performing and
reporting of quality assurance audits of
participant quality assurance programs.
Audit schedules shall be developed arnually
and updated as changes occur, Audits of
orgenizations common to more than one
project shall be coordinated whenever
practicable to conserve resocurces and
maintain comsistency.

Audit tesms should include, whenever
possible, a representative that {s trained
snd/or qualified in the technology being
sudited.

15
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OGR/B-14 0A Program Requirements

5.2.12

0. Documentation of overview sctivities shall
be retained as quality records,

Quality Records

Documentation sufficient t0o  demonstrate
canistered waste form complisnce with the WAS
snd implementation of this specification is to
be prepared snd maintained as quality records.
These records are to be collected and maintained
as follows,

A. Doctumentation sufficient to demonstrate
satisfactory isplementation of the WCP
shall be collected and maintained as
lifetime cquality records by the major
participant that generated of caused to be
generated the documentation., Copies of
these records shall be made asvailsble to
the Federal Repository Operator at the time
the repository is ready to begin sccepting
canistered waste forms from the waste form
producer. Such records will be maintained
by the Federal Repository Operator to
satisfy sny repository requirements. Other
documentat ion generated during preparation
and irplementation of the WCP shall be
collected and maintained ss nonpermanent
quality records,

16
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OCR/B-14 QA Proqram Requirements

c.

Documentation sufficient to support
preparation of the WOR shall be collected
and maintained as Lifetime quality records
by the major participent that generated or
caused to be generated the documentation,
Copies of these records shall be made
availsble to the Federal Repository
Operator at the time the repository s
ready to begin accepting canistered waste
forms from the waste form producer, Such
records will be maintained by the federal
Repository Operator to satisfy oany
repository requirements. Other duality
records.

Production  documentation shalt be
identified in a menner that facilitates
positive-direct correlation between
documents and cenistered waste forms to
which they relate.

Product fon documentation shatl be declared
Ltifetime quality records and tramferred
to the Federat Repository Operator with the
conistered weste forms to which they
relate.

Coples of production docuwentation shall
be kept snd maintained by the waste form

producer as non-permanent qual ity records.
These records shatl be kept for a minimm
of 10 years after the cenistered waste
forms they represent are transferred to the
federal Repository Operator or as otherwise
directed by DOE,

5.2.13 Modification Control

Controls are to be established and irplemented
by the sppropriate major participant to assure
that only spproved modifications are made in
vaste Acceptance Process Activities of high-
level waste form production. These controls
shall include the following:

114

GARD Appendiz B Section 17.0 incorporates the requirements of OGR/B-14
peragraph $.2.12.




OCR/B-14 QA Program Requirements OARD Resol

A. Arplication to items and activities that 0ARD Appendix 8 Section 3.2{incorporstes the requirements of OCR/S-14
sre essentiatl to canistered waste form persgraph 5.2.13.
certification and scceptance os defined in
the WAS including the following as
sppropriate.

(1) The weste form,

(2) The weste canister.

{3) The canister wester form,

(4) The production process.

(5) Processing equipment.

(6) Processing supplies and consumables.
(7) Processing plans and proced - ...
(8) NMaintenence plans and procedures.
(9) Process control plens and procedures.

B. A controlled listing of the documentation
that defines itema and sctivities under

modification control.

C. Procedures defining elements of the QARD Appendin 8 Section 3.1 (incorporates the requirements of OGR/A-14
modification controt process that sddress: parsoraph 5.2.13.C.

(1) Change proposals (including deviation
requests and wafver request).

(2) Change review and approval.
(3) Chenge implementation.

(L) Change incorporation eond fssue of
changed documentation and records.

D. Provisions for assessing the need for and OARD Srction 3.2.6(e) addresses the requirements of OGR/B-14 persgraph

asccomplishing sny needed recualification $.2.13.0. .
resulting from modifications.

18




OGR/B-14 QA Proqram Requirements

5.2.14

Effectiveness Evatuation

Each major participsnt in Waste Acceptance
Process Activities of high-level waste form
production {s to establ ish and implement methods
and procedures for evaluating the effectiveness
of its quality assurance program in ensuring
conformance with the VAS. The effectiveness
evaluation practice is to include the following:

A.

A clear identification of the quality
characteristics to be achieved in meeting
the requirements of the WAS.

The identification of sn appropriate set
of performance {indicators that reflect
actual quality cherscteristics being
achieved,

A performance measuring process usimng
review, surveillance, inspection, tests,
sudit or other techniques to monitor
performence indicators.

An snalysis process in which performance
data are trended and problem asress
identified.

A reporting practice In which progrem
effectiveness informetion is prepared and
fed back to top menagement,

19
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OARD Section 2.8, "Management Assessment,™; Section 2.7, "Surveillance®
and Section 18, "Audits™, Section 18, “Corrective Action®, and Appendix
B Section 2.5 address the requirements of OCR/8-14 parsgraph 5.2.14.



OGR/B-14_GA Program Requirements

3.3

Ouality Assurance Program Description

The aquality sssursnce program spplied to Vaste
Acceptance Process Activities of high-level waste form
production Is to be described in a docuwent that
provides guidsnce and direction for program
irplementation and a concise Jescription of what the
program contains and how it is to function.

5.3.1  General

A. The description shall cover the basic snd
supplesentary requirements identifled in
Sections 5.1 and 5.2 of this specification
in sufficient detail to provide »
knowledoesble reviewer with confidence that
an  adequate response to all quality
assurance requirements have been identified
and  fully developed in the quality
assurance program,

B.  The description shall also provide a formal
statement by the mansgement of the
organization of {ts comitment to:

(1) Implement the cquality assurance
program activities for which it is
respomible,

(2) Review the program perfodically snd
revise it as necessary to keep it
current end effective.

20
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aaRD Sections 2.0, 2.1, 2.1.1 snd Apperdix B Section 2.0 (entire
section) eddress the requirements of OGR/8-14 parsgraph 5.3,




ENCLOSURE IV .
Resolution of NRC Comments on OGR/B-14

The following Matrix identifies previous NRC comments on the
February 1988 issue of OGR-14 submitted for NRC review on August
1988 and the resolution of those comments are reflected in the

9,

QARD,

Revision 2:

KRC COMMENT

Comments 1.0 and 2.0 and A.0
through AM.18.8 were on the
Foreword and Appendices to the
February 88 issue of OGR/B-14.

POE Resolution

The content of these Sections
and resolution of the NRC
comnents will be addressed, as
appropriate in the Quality
Assurance Program Descriptions
of the Waste Form Producers.
Those descriptions will be
submitted to the NRC for
review.

The following comments 3 through 10 were the NRC comments on
Section 5, of "Requirements", of OGR/B~14 which has been
incorporated into the OARD, Revision 2.

J.

NRC Criterion 2.2 states,
in part, "The quality
assurance program.
provides a commitment to

comply with NQA~l... The
provisions of Appendix
2A-1... should be met..."

Section 5.1.1 of OGR/B-
14 states that
nonmandatory guidance
(i.e. Appendix 2A-1) has
not been invoked by the
reference to NQA-1l.

QARD Section 2.0 applies and
invokes the requirements of
Appendix 2A-1.



ENCLOSURE IV (CONTINUED)

Item Nos. 3 and 5 of
Section 5.1.3 identify
documents DOE/RW-0032 and
DOE/RW-0095,
respectively. Since
these documents have been
superseded, they should
be replace with "Quality
Assurance Requirements
for the Civilian
Radioactive Waste
Management Program" (QAR)
and "OCRWM Quality
Assurance Program
Description" (QAPD).

Section 5.1.3
"Relationship to Other
Requirements and
Guidance" does not
reference NUREG-1298,
Generic Technical
Position on Qualification
of Existing Data (June
1987) ., NUREG-1297,
Generic Technical
Position on Peer Review
for High-lLevel Waste
Repositories (June 1987);
and NUREG-1318, Technical
Position on Items and
Activities in the High-
Level Nuclear Waste
Repository Program
Subject to QA
Regquirements (April
1988); nor state that the
quality assurance
programs of the major
participants will
implement the applicable
requirements of these
NUREG documents.

Reference to DOE/RW-0032 is
deleted with incorporation of
OGR/B-14 requirements into the
QARD, Revision 2. The QARD
applies to all OCRWM Program
participants. The QARD
requires that each of the
major participants in the
Waste Form Producer
Organization have their own
Quality Assurance Progran
Description Document to be
submitted to OCRWM for
approval.

NUREG 1297, 1298 and 1318 have
been incorporated as
requirements in the QARD,
Revision 2, Appendix B -
Paragraphs 3.1, 3.2.5, and
2.3, respectively.



ENCLOSURE IV (CONTINUED)

The final version of NQA-
2, Part 2.7 "Quality
Assurance Requirements of
Computer Software for
Nuclear Facility
Applications" will likely
be endorsed and used by
the NRC in the licensing
process.

Section 5.2.1 does not
note that the activities
pertaining to the control
of software that is
essential to meeting the
WAS will be consistent
with the requirements of
NQA~2, Part 2.7 nor does
it provide alternatives
specifying how Appendix B
of 10 CFR Part 50 will be
applied to computer
software.

In addition NUREG/CR-
4640 "Handbook of
Software Quality
Assurance Techniques
Applicable to the Nuclear
Industry" may be used as
a reference for
developing software QA
programs.

Paragraph 5.2.1 A of
Section 5.2 "Supplemental
Requirements" states, in
part, *“the documentation
shall appropriately
reflect the provisions of
NUREG-0856..., "but does
not indicate that the
"documentation®" will meet
the applicable Section
II1I Guidelines of NUREG-
0856.

Software QA requirements are
now addressed in Section 3.3
of the QARD, Rev. 2 which
makes no reference to NQA-2,
draft Part 2.7. The Section
3.3 requirements have been
previously accepted by the NRC
as Appendix H to NNWSI/88-9.

See resolution to comment 26
above. The QARD, Rev. 2 in
paragraph 3.3.1(a) commits to
the requirements of NUREG-(0856
including the NUREG-0856
guidelines for documentation.



10.

ENCLOSURE IV (CONTINUED)

Section 5.2.2 "Peer
Review" states, in part,
"Peer reviews are to be
conducted...," but it
does not reference NUREG-
1297.

Section 5.2.4
"Qualification of Data"
does not indicate that
reviews or other
qualification activities
are to be conducted in
accordance with NUREG-
1298.

Section 5.4 states that
QA programs will be
evaluated by DOE/RW
against the applicable
criteria of the "NRC
Review Plan for... High-
Level Nuclear Waste
Repositories."

The current NRC "Review
Plan for High-lLevel Waste
Repository Quality
Assurance Program
Descriptions®" is dated
December 1988.

The reference to NUREG-1297
has been incorporated See the
QARD, Rev. 2, Appendix B,
paragraph 3.1.

The reference to NUREG-1298
has been incorporated See the
QARD, Rev. 2, Appendix B,
paragraph 3.2.5.

DOE/RW (OCRWM) is reviewing
OCRWM Program QA Requirements
and Description Documents to
the latest revision of the NRC
Review Plan issued at the time
of review. Note that the
QARD, Revision 2 has been
reviewed against the guidance
of the latest revision of the
NRC "Review Plan for High-
Level Waste Repository Quality
Assurance Program
Description", Revision 2
(March 1989.)



EMCLOSURE V
NMRC OPEN ITEM

¢4}

re

.cference: Safety Evaluation of Quality Assurance Requirements
for the Civilian Radiocactive Waste Repository
Program - Transmitted by NRC letter dated May 8,

19389

The Open Item concerns Quality Assurance bei.ig recognized as an
interdisciplinary function, extending to all levels of
participating organizations as stated in Paragraph 2 of ANSI/ASME
HQA-1-1986, lNonmandatory Appendix 1A-1.

The following has been cited from the referenced document in order
to provide a kasis to resclve the Open Iten:

From '"3.1 ORGANIZATION (Criterion Iin

",..The QA organization's involvement is to provide assurance to
senior line management of the line organization's achievement and
verification of quality through conduct of overview activities such
as audits, surveillances and assessments. Quality achievenen: is
required to ke a continuing responsibility of management at all
levels of the program. It is required to be achieved through well-
defined QA programs, with a set of management controls to be
implemented by all program participants. Paragraph 2 of ANSI/ASME
HQA-1-1986 lconmandatory Appendix 1lA-1 (see Ref.7) contains the
following nonmandatory gquidance on the functions of the QA
organization and the line organization:

"In structuring the organizaticn and assigning responsibhility,
gquality assurance should be recognized as an interdisciplinary
function involving many organizational components and,
therefore, should not be regarded as the sole domain of a
single quality assurance group. The quality assurance group,
however, shouid be designated to describe, integrate, and
monitor the agreed-upon quality assurance activities of the
various disciplines. '

Quality assurance cncompasses many functions and extends to
various levels in all participant organizations, from the top
executive to wcrkers, such as designers, welders, inspector,s
facility operators, craftsmen, and auditors, who perform
activities affecting quality.

Difference organizational structures may Lke effective,
depending on the portion of the project or job in which the
implementing organization is involved."



ENCLOSURE V (CONTINUED)

The NRC staff recommends that DOE incorporate the above guidance
into the QAR to help clarify the roles of the QA and line
organizations. This is identified as an open item in Section 5 of
this evaluation. With the inclusion of the above in the QAR, the
QAR meets the ANSI/ASME NQA-1-1986 (See Ref.7) criteria for QA
organization responsibilities and 1is acceptable to the NRC
staff..."

m NCLUSTON"

",..0n the basis of its detailed review and evaluation of the QAR,
the NRC staff concludes that the QAR contains adequate requirements
and planned and systematic controls that address each of the
appropriate criteria of Appendix B to 10 CFR Part 50 in an
acceptable manner, with the exception of the open item 1listed
below. With the resolution of this open item, the QAR can secrve
as an adequate framework for DOE and its project participants to
develop specific policies, plans, and procedures to implement the
QA Prograr for the high-level radioactive waste repository..."

From "5, OPEN _ ITEM"
",..In Section 3.1 of this SE, a discussion is provided pertaining
to guidance on the role of the QA organization. DOE should

incorporate the guidance from paragraph 2 of ANSI/ASME NQA-1-1986
Nonmandatory Appendix 1A-~1 into the next revision of the QAR..."

RESOLUTION:

The concepts in Paragraph 2 of Appendix 1A-1 are adeguately
addressed in the INTRODUCTION of the QARD under QUALITY ASSURANCE
PROGRAM BASIS (unchanged from QAR, Revision 1) and the following
addition to Section 1.1, in part, incorporated into Revision 2:

"The quality assurance organization is responsible for...
that, as a minimum, include surveillances, audits, and
assessments.



ENCLOSURE VI
EXPLANATION OF CHANGES REGARDING GRADED QA

Section 2.5 of the QARD, Revision 1, mandated a three level QA
classification system for all OCRWM Program activities. In the
QARD, Revision 2, that has been replaced by a more generic
requirement that each PROGRAM participant define a method by which
they determine those items and activities required to be controlled

under an approved 10CFR60, Subpart G, QA Program consistent with
NUREG-1318.

OCRWM found that mandatory implementation of the three level system
was neither practicable or appropriate during implementation of the
QA Program for the OCRWM-level activities. Furthermore, in
developing the single, generic set of program requirements, it was
determined that providing a specified level or grading system for
all PROGRAM participants was not appropriate, desirable, nor
required by NUREG-1318 "Technical Position on ITems and Activities
in the High~-Level Waste Geologic Repository Program Subject to 10
CFR Part 60 QA Requirements." The classification and grading
approach implemented by OCRWM, and the new more generic requirenent
is consistent with both the NRC guidance provided in NUREG-1293,
"Quality Assurance Guidance for Low-Level Radioactive Waste
Disposal Facility", Section III, on quality levels and graded QA
and the guidance provided in NUREG-1318,



ENCLOSURE VI

MATRIX COMPARING NRC STANDARD REVIEW PLAN,
REVISION 2 TO THE APPROVED QARD, REVISION 2



ENCLOSURE VII

MATRIX COMPARING THE QARD, REVISION 2

TO THE NRC REVIEW PLAN (FOR REPOSITORY QA

PROGRAMS), REVISION 2 (March 1989)

PR
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NRC REVIEW PLAN REVISION 2

The organization elements responsible for the OA program sre
ascceptable to the NRC staff if:

1.1

The responsibility for the establishment and execution
of the overall OA prograa {s retained and exercised by
that orgenization or individual responsible for
subnitting the ticense application.

1.2

The suthorities and duties of persons and organizations
perfarming activities irportant to safety or waste
isolation * are clearly established and delineated in
writing.

Hereafter referred to as "safety functions®

1.3

The OA prograsm assures that activities affecting safety
functions include both the performing functions of
attaining quality objectives and the OA functions,

1.4

The OA functions are those of: (a) essuring that an
eppropriate OA program fs established and effectively
executed; and (b) verifying, such as by checking,
suditing, and inspection, that activities affecting the
safety functions have been correctly performed,

1.5

DOE and prime contractors describe major delegation of
work fnvolved in establishing end executing the CA
progrem, or part thereof, to other organizations.

MATRIX COMPARING NRC STANDARD REVIEW PLAN, REVISION 2 TO QARD, REVISION 2

OCRWM OARD REVISION 2

0ARD Introduction: page (xiv) Responsibilities

OARD Section 2.1 OUALITY ASSURANCE PROGRAM(entire section)

QARD Section 2.1(entire section)

QARD Section 1.0, 1.1

OARD Section 1.2, Delegation of Work (entire section)
OARD Section 2.1.1 PROGRAN Participant's Ouality Assurance Progrems




1.6

DOE and prime contractors describe how responsibility is
exercised for the overall OA program. The extent of
managerent responsibility and suthority from DOE

headauarters end from the field office should be
addressed.

1.7

DOE and prime contractors evaluate the performance of
work delegated to other orgenizations. This shall
include audits of the prime contractors 0A programs snd
rudits of subcontractors, consultant3, vendors, and
lsboratories i1urnishing equipment or services to the
prime contractor o~ DOE. The frequency and method of
evaluation should be specified.

1.8

Oualified individuat(s) or organizational etement(s) are
identificd within DOE*s organization as responsible for
the quality of the delegated work before initiation of
activities.

1.9

Clear management controls and effective (ines of
communication exist, for OA activities, between DOE and
fts contractors, to assure direction of the QA program.

1.10

Organization charts clearly identify atl the “on-site*
and "off-site™ organizationsl elements which function
under the cognizance of the 0A,

OARD Introducfon page(xiii) PURPOSE AND APPLICABILITY(entire section)
OARD Section 1.1 (entir= section)
OARD Section 1.2 (entire section)

OARD Section 1.1
OARD Section 2.2
0ARD Section 7.1
OARD Sections 18.2, 18.3, and 18.4 (entire section)

OARD Section 1.2

0ARD Section 1.0 (entire section)
QARD Section 2.1.1(a)
OARD Section 3.0

QARD Section 2.1.1(b)

OARD Section 1.0 , paragraphs 1.1 and 1.2

Note: Positions of Responsibility and Orgenization Charts are presented
in the Ouality Assurence Program Description(QAPD) - none are {ncluded
in OARD,




.1 The OA organization is involved in portions of the high- OARD Section 2.0

level waste repository progrem that affect ssfety end OARD Section 2.3

waste {solatfon, The extent of OA controls s QARD Section 2.5 (entire section)
determined by the 0A staff, in combination with the line OARD Appendix A section 2.0
staff, and depends on the specific sctivity, fits OARD Appendix 8 Section 2.0

complexity, end fts importance to safety or waste
isolation, as defined in 10 CFR Part 60 Section 60.2.

1.12 DOE and fts prime contractors describe the OA OARD Section 1.0
responsibilities of each of the organizational elements QARD Section 2.1.1(c)
noted on the organization charts,

1.13 DOE and its prime contractors identify a management OARD Section 1.1(entire section)
position within esch respective organization that
retains overall suthority snd responsibility for the OA
program. This position, occupied by an individual with
sppropriate management and OA knowledge and experience,
has the following charscteristics:

a. Is at the ssme of higher orgsnization level as the OARD Section 1.1(a), (c), (e}, ond (f)
highest Lline manager directly respomsible for
performing activities affecting quality (such as
design, engineering, site investigations,
procurement,  menufacturing, etc.) and s
sufficiently independent from cost snd schedule.

b. Has effective communication chamnels with other 0ARD Section 1.1(f)
senior management positions.

c. MHas responsibility for spproval of OA Manual(s), OARD Section 1.1(9) Responsibility for spproval resides with PROGRAM
changes thereto, and interpretations thereof. Director. :




d. Has no other duties or responsibilities unrelated
to OA that would prevent full attentions to OA
matters.

OARD Section 1.1(d)

1.14 Persons and organizations performing OA functions have OARD Section 1.0
sufficient authority snd organization freedom to: OARD Section 1.1, 1st psragraph "
OARD Section 1.5
8. ldentify quality problems OARD Section 2.2
b. Initiate, recommend, or provide solutions through
designated chamels.
c. Verify irplementation of solutions.
d. Assure that further processing, delivery,
installation, or operation is controlled until
proper disposition of a nonconformance, deficiency,
or unsatisfectory condition has occurred.
The persons and organizations with the above suthority OARD Sections 1.2, 1.4, and 1.5 ‘
are ldentified, end a description of how those actions OARD Section 2.1.1, (d), 2.2, 2.3, 2.4, 2.7, and 2.8,
are corried out s provided, OARD Sections 15,16, and 18
1.15 Provisions are esteblished for the resolution of 0ARD Section 1.3 and 1.4
disputes involving quality arizing from a difference of
oninfon between OA personnel and other department
personnel .
1.16 Policies on the implementation of the OA progrem are OARD. Introduction: PROGRAM Director policy statement is included in

documented and made mandatory.

QAPD,




1.7

Provisions are established for resolving aliegations of
inadequate quality. These allegations may originate
within the resporsible orgenization(s) or form ocutside
the responsible orgsnization(s).

Activities related to the DA Program are scceptable to the NRC
staff if:

2.1

A OA progrsm {is established and documnted which
complies with the OA controls of 10 CFR Part 60, Subpart
G; with 10 CFR Part 50, Appendia B; and with this Review
Plan,

2.2

The OA program provides a commitment to comply with NOA-
1, "Ouality Assurance Prograem Recquirements for Nuclesr
Focilities" (see Ref. 2) snd the following position,
relative to the WNOA-1 standard: Appendix  2A-1,
*Noryrandatory Guidance on.  the Oualifications of
Inspection and Test Personnel,” provides guidsnce on the
qualifications of inspection and test persomnel, The
provisions of Jppendix 2A-1 (or scceptable atternative)
should be met as part of Supplement 25-1, “Supplementary
Requirements for the Qualification of Inspection and
Test Persormnel.”

2.3

The OA program s documented by written policies,
procedures or instructions and carried out by qualified
individual(s), In accordsnce with these program
documents, before initiation of activities.

OARD Section 1.4

OARD Introduction - Purpose snd Applicability Section, Sth Paregraph

QARD Section 2.0 and 2.6

OARD Section 2.1 ‘
OARD Section 2.6 (entire section)
OARD Section $




2.4

Criteria are established and documented for determining
ord  {dentifying structures, svstems, components,
software and sctivities which are to be controtled by
the QA program. Guidsnce for determining these ftems
and activities is provided In NUREG-1318, "Technical
Position on Items and Activities in the Migh Level Vaste
Geologic Repository Program Subject to Ouality Assursnce
Requirements.” (See Ref. &)

2.5

Activities affecting quality are to be accomplished
under suitsbly controlled conditions. Controlled
conditions include the use of sppropriste equipment;
suitable envirormental conditions for accorplishing the
sctivity, such as adequate cleanness; and assurance that
all prerequisites for the given activity have been
satisfied.

2.6

The program takes into sccount the need for specisl
controls, processes, test equipment, tools, and skills
to attain the required quatlity, and the need for
verification of quality by inspection and tests.

2.7

Provisions are established which demonstrate through a
matrix system or other means that each criterion of
Appendix 8 is properly documented snd covered by
implementing procedures snd/or instructions.

2.8

A policy statement signed by a senior manasgement
officiat renders the irplementation of the OA program
marciatory.

QARD
QARD
QARD
OARD
OARD
QARD

Section 2.0

Section 2.3 (entire section)

Section 2.5 (entire section)

Section 3.3

Appendix A Section 2.0 (entire section)
Appendix B Section 2.0 (entire section)

QARD
QARD
OARD
OARD
QARD

Section 2.0
Section 5.0
Section 9.0
Section 11.0
Section 13.0

QARD
OARD
QARD
QARD
OARD
QARD

Section 2.0
Section 9
Section 10
Section 11
Section 12
Section 14

Introduction (entire section)

QARD
OARD
QARD

Section 2.1, 1st paragraph
Section 2.1.1,(entire section)
Section 5.2

Policy Statement is found in 0APD,




2.9

the OA program includes & commitment that all
development, control, and/or use of computer programs
will be conducted in sccordsnce with the OA program.
Guidance for the content of documentation of computer
codes s provided by WUREG-0856, “Final TYechnical
Position on Documentation of Computer Codes for Migh-
Level Waste Management.™ (See Ref.5.0 NUREG-CR-4740,
"Handbook of Software OQuality Assurance Techniques
Applicable to the Muclear Industry,® (see Ref.8) may be
used as a reference for developing software QA programs.

QARD

Section 3.3 (entire section)

2.10 Provisions are established to assure that technical snd OARD Section 2.1
quality assurance procedures required to implement the OARD Section 5.0 (entire section)
CA program are consistent with regulatory, licensing, OARD Section 6.0 (entire section)
and OA program requirements end are properly documented Appendix A, Section 5.1
and controlled. :
2.1 The QA organization or other designated orgenizations OARD Section 2.0
knowledgeable fn OA controls reviews and document OARD Section 5.2
concurrence with procedures pertaining to safety QARD Section 6.0
functions. OARD Section 6.2
QARD Appendix A, Section 5.1
2.12 A description {s provided of how menagement (sbove or

outside the OA organization) regularly assesses the
scope, status, sadequscy, snd complisnce or the OA
program to 10 CRF Part 50, Appendix B, These measures
should include:

a. Ffrequent contact with program status through OARD Sectfion 2.0
reports, meetings, and/or sudits, OARD Section 2.9

b. Performance of »an annusl assessment which fs OARD Section 2.0
preplanned and docurented with corrective action OARD Section 2.1.1

identified and tracked.

OARD

Section 2.8




2.13

Management of other organizstions participating in the
quality sssurance progrsa shall regulsrly review the
status and sdequacy of that part of the quality
assurance program which they are executing,

2.1

Indoctrination, training, and qualificetion program are
established  for personrmel performing sctivities
affecting quality to assure that suitsdble proficiency is
schieved and maintained and that:

a. Persomnel resporsible for performing quality-
related activities are instructed as to the purpose,
scope, and irplementation of the quality-related
raruels, imstructions, and procedures,

b. Personmnel verifying activities affecting quality are
qualified in the principles, techniques, and
requirements of the activity being performed,

c. For formal training and qualification programs,
docurentation includes the ohjective, content of the
program, attendees, snd date of attendance.

d. Appropriate management monitors the performsnce of
individuals involved inactivities affecting quality
snd deternines the need for retraining asndsor
replacement. A system of annusl sppraisal and
evaluation can satisfy this criterion,

Section 2.1 and 2.1.1%

QARD

Section 2.6

QARD

Section 2.1.%¢(c)
Section 2.6

QARD

Section 2.0
Section 2.6.2(a)

QARD

Section 2.6.2(b)

OARD
QARD

Section 2.0
Section 2.6.2(b)




e, Qualified personnel are certified in pccordance with
spplicable codes and stendards,

Measures are provided describing the extent a readiness
review program will be established snd executed at
sppropriate major wilestones to complement the
inspection program,

Activities retated to Design Control are Acceptable to the NRC
staff if:

3.1

The definitions of design, design information, snd
design sctivities used in the design control program are
defined as specifications, drawings, design criteria,
and component performance requirements for the naturast
and engincered components of the repository system. It
includes desion inputs snd outputs at each stage of
design developrent (f.e., from conceptual design to
final design). Desion information and design activities
refer to data collection and mnalyses sctivities ond
computer codes that are used in supporting design
development end verification. This includes generat
plans and detailed procedures for data colliection and
snalyses and related informetion such as test results
ond snalyses. Data analyses includes the initial step
of data reduction, »s well as broed level system
snalyses (such s performance assessments) which
integrate many other data and sralyses of individual
parsmeters. The above is consistent with the definition
and usage of these terms in 10 CFR Part 60 and the
Atonic Energy Act of 1954,

3.2

The design control program includes design and design
sctivities as described in Section 3.1. It provides for
the correct transiation of applicable regulatory
requirements and design bases into design, procurement,
and procedural documents,

QARD Section 2.6

QARD Section 2.4
OARD Appendix B Section 2.2

QARD Section 3
OARD Attachment 1 Glossary -
Activities, and Desfon Review"

See definitions of “Desipn,

Desiogn

QARD Section 3.0

OARD Section 4.0

0ARD Section 4.1

OARD Section 5.1

OARD Appendix A, Section 3.0, 5.0
OARD Appendix B, Secticn 3.0




3.3

Measures are established to assure that those sppliceble
regulatory requirements, design bases and design
features developed through the site characterization
phase activities for those structures, systems,
components, and software to wvhich this appendix applies
are correctly translated into specification, drawings,
plans, procedures, and instructions.

3.4

Design control messures are established and applied to:
(a) the design of enginesred items important to safety
or wsste isolation; (b) the description of the geologic
setting and plans for data collections and analysis
activities that will generate information pertinent to
the repository design and that will be relied on in
licensing; and (c) computer codes. These design control
measures spply to the design inputs, outputs, »nd
irplementation of the Site Charscterization Plen into
scientific investigation plans and study plam.

3.5

Design contrel measures are established and applied to
conceptual design, or parts thereof, which may at a
later time become part of the final design.

3.6

Organizational responsibilities are described for
preparing, reviewing, spproving, verifying and
validating design and design information documents.

3.7

Errors and deficiencies in approved design and design
informetion documents are documented, and action is
taken to assure that all errors end deficiencies sre
corrected.
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3.8

Design interfeces and interface controls among
organizations or groups involved in desion development
snd other desigon activities such as the review,
spproval, release, distribution and revisions of
documents involving design Interface are described and
procedurally controlled,

3.9

Procedures require that design dravings, specifications,
criteria, and snalyses be reviewed by the OA and/or
technical organization, to assure that the documents are
prepared, reviewed, and espproved in sccordance with
documented procedures and 0A requirements and that the
sppropriate quality standards are specified and included
in design documents,

3.10

Procedural controls provided for verifying or checking
the adequacy of design, such as by the performance of
design reviews, by the use of alternate or simplified
calculation methods, or by the performence of a suitable
testing program.

3.0

Procedures are established to assure that plens for data
cotlection and analyses are completed before performing
the data cotlection and analysis activities,

3.12

Procedures for a design or technical review require,
vhere applicable, the identification of the reviewers,
the area or features reviewed, ond the resolution
methods for resolving comments.

1R}
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Section 3.0 (entire section)
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Section 3.0 (entire section)
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Section 3.0 (entire section,
Section 5.0
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Section 3.0
Appendix A Section 3.2 theu 3.7.1.
Appendix B Section 3.2
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Sections 3,3.8 ard 3.4
Section 4.0




Design verification procedures assure the fotlowing:

a. criteria for determining the method of verification
are established;

b. the persons performing verification and validation
are qualified and not directly responsible for the
design;

¢. the verification snd validation are completed before
release for procurement, marnufacturing,
construction, or use;

d. the respormsibilities of the persons performing the
verification or validation are defined;

e, the areas and features to be verified are specified,
and

f. the extent of documentation {s defined.
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3.

Procedurea are established »and described for
verification of desion and design sctivities,
Individuals verifying desions should be qualified ard
not directly responsible for the design (i.e., not the
performer or his fsmediate supervisor), In exceptional
cases, the desipnerts ismediate supervisor con, however,
perform the verification provided:

8. The supervisor is the only technically qualified
individual,

b. The need is individuatly documented and approved in
sdvance, with concurrence of the DA manager,

3.15

Vhere » test program is used to verify the sdequacy of
a specific engineering design feature in Lieu of other
verifying of checking processes, it shall Include
suitsble qustification testing of » prototype unit under
the most adverse desipn conditions,

Peer reviews vhich comly with the reference commitments
fn NUREG-1297, "Generic Technical Position on Peer
Review for High-Level Waste Repositories,™ (see Ref.7)
sre conducted.

3.7

Design changes, including field changes, are subject to
the same desion controls that were spplicable to the
original design. Such a configuration control system {g
in place at the eartiest practicable time. These
changes area snalyzed to sssure that change it required.
Assocfated changes to procedures snd training should b=
considered and communicated to all affected groups or
individuals.

OARD Section 3.3
OARD Section 3.4

NOTE: Approval by the OA Msnager to stlow the use of » degipner®s
s .~rvisor to perform desipn verification is not required by the BARD.

QARD Section 3.7

OARD Appendix A Section 3.1
QARD Appendix B Section 3.1

OARD Section 3.0

OARD Section 3.1

QARD Sectfion 3.2

OARD Section 3.3.7

QARD Appendix 8, Section 3.2.6
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3.18

Procedures are established to assure that verified

computer codes are certified for use and that their uses
are specified,

3.19

Procedures are established describing methods of
reviewing and qual ifying data which vas gathered without
a fully implemented 10 CFR Part 80 OA Program. For
guidance refer to WNUREG-1298, “Generic Technical
Position on Qualification of Existing Data for High-
Level Muclear Waste Repositories.® (See Ref.8)

.20

The design inputs are specified and approved on a timely
basis and to the level of detail necessary to permit the
design activity to be carried out in a correct manner
snd to provide a consistent basis for making design
decisions, accomplishing design decisions, and
sccomplishing desfon verification messures, ard
evaluating design changes.

&, Activities related to Procurement Document Control sre acceptable
to the NRC ataff if:

4.1

Procedures are established to mssure ‘that applicable
regulatory requirements, design bases, and other
requirements are referenced or stated in procurement
documents; there are adequate acceptence and rejection
criteria, where eappropriaste; and that procurement
desunents have been prepared, reviewed, and spproved to
confirm that these requirements have been correctly
carried out.

4.2

Procurement documents specify that contractors,
subcontractors end consultants are to provide an
scceptable OA program conmensurate with the scope,
conplexity and safety of the activity.

OARD Sections 3.3.1(a), (d), 3.3.3¢(b), 3.3.4, 3.3.8

OARD Appendix A Section 3.7
OARD Appendix B Section 3.2.5

OARD Section 3.0(entire section)

OARD Section 4.0
QARD Section 4.1

0”0 Section &£.0
OARD Section 7.0
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4.3

Organizational responsibilities are described for: (1)
procurement plemning; (2) the preparation, reviev,
spproval, snd control of procurement documents: (3)
supplier selection; (&) bid evatuation; and (5) review
snd concurrernce o! supplier OA progrems before
initiation of activities affected by the progran, The
involvement of the OA organization {s described.

5.

Activities related to Instructions, Procedures, and Drawings ere
acceptable to the NRC staff if:

-

Activities affecting quality are prescribed by
documented instructions, procedures, or drawings and
sccomplished in eccordance with these instructions,
procedures, or drawings,

5.2

Organizational responsibilities are described for
assuring that quality-related activities are: (V)
specified in instructions, procedures, and drawings; and
(2) opccomplished through irplementation of these
documents,

5.3

Procedures are established to assure that instructions,
procedures, and drawings include or reference
quantitative or qualitative scceptance criteria for
determining that quality-related sctivities have been
satisfactorily sccomplished. ‘

5.4

Provisions are described for controlling changes to
field eond laboratory procedures associsted with
exploratory investigations within the site
characterization program to assure that such changes
are subsequently documented and verified in a timely
marmer by authorized personnel,
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6.

Activities retated to Document Control are acceptsble to the NRC
staff if:

6.1

The scope of the document control progrem is described,
and the types of controlled documents are identified
(e.g, instructions, procedures, drawings, as-builts,
design and technical supporting documents, OA documents,
snd nonconformance and corrective action reports
including changes thereto).

6.2

Procedures for the review, approvsl, issusnce, ond
revision of documents are established. These procedures
assure that the technical and quality requirements are
correctly Included, before release, through reviews by
qual {fied authorized personnel who did not provide input
to the document.

6.3

Procedures sre established to mssure that correct ond
eppl icable documents are available at the location vhere
the activity witl be performed, before commencing t*e
work,

6.6

Changes to documents shall be reviewed and approved by
the s»m= organizations that performed the original
review and approval, unless the spplicant designated
snother responsible organization,

6.5

Procedures are established and described to assure that
obsolete or superseded documents are removed and
replaced by eppliceble revision at work aress in a
timely monner,
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6.6

A master list or equivalent document control system is
established to identify the current revision of
instructions, procedures, specification, drawings, snd
procurement documents,

6.7

Vhen documents vhich require verification are released
before verification, they are so identified, controlled
and suthorized for relesse through signature spproval,
with the described bases for release,

Activities retated to Control of Purchase Materials, Equipment,
Items and Services and Software are acceptable to the NRC staff

if:

7.1

Heasures are established and described to assure that
purchased items and services, including software,
whether purchased directly or through contractors snd
subcontractors, conform to procurement documents.

7.2

Organizational responsibilities are described for the
control of purchased items, services and software.

7.3

Procedures governing procurement of ftems or services
provide for: (a) evaluation and selection of suppliers;
(b) objective evidence of aquality furnished by
suppliers: (c) inspections and audits of suppliers
activities, ftems, services and software; and (d)
receiving inspections.
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T.4

The organization providing items, materials, equipment,
services, or software furnishes the following records to
the purchaser:

a. Docurmentation that identifies the procurement and

the specific procurement requirements met (e.g.,
codes, standards, and specifications),

b. Documentation identifying any procurement
requirements that have not been met,

€. A description of those nonconformances from the
procurement requirements dispositions "accept as is*
or “repair"™,

A procedure that assure that the review and acceptance
of these documents, before installation or use of the
procured item, should be described In the purchaser's 0A
program,

7.5

Documents attesting to the acceptability of procured
ftems shall be sufficient to identify the specific
requirements, such as codes, standards, or
specifications, met by the purchased item, and retained
in the records storsge facilities for
retrievability, as necessary.

7.6

Provisions are established by DOE or its designee to
assess and ensure the control of quality by contrectors
and subcontractors, these assessments are performed at
intervals consistent with the importance, complexity,
and quantity of the product or services.

1.7

Suppliers certificates of conformance for items,
services and software sre periodically evaluated by
audits, independent inspection, or tests to assure that
they are valid and the results documented.
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Activities related to ldentification snd Control of Items

(including seaples), Services, and Software are acceptsble to the
NRC staff f:

8.1

Controls are established ond described to identify and
control items (including samples) and consumables,
services, and software, to assure that the identfity is
maintained and tracesble to technical snd quality-
related documents.

8.2

8.3

8.4

8.5

Procedures are established +hich assure that
identification {s maintained either on the f{tem,
software and samples or on records snd containers
tracesble thereto.

Identification can be traced to the eppropriate
documentation such as drawings, specification, purchase
orders, technical reports, drilling locations, logs,
(including well bore and depth), test records,
instaliation and use recorda, Inspection documents, snd
nonconformance reports,

Correct fdentification of ssmples is verifind and
documented before relesse for use or snalysis.

Controls are established to preclude the inedvertent use
of incorrect or defective items, software, and semples.
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9. Activities related to Control of Special Processes are acceptable
to the NRC staff if:

9.1 The criteria for determining those processes that are
controlled as special processes are described. As
complete a Listing as possible of special processes s
provided, which generally are those processes where
direct inspection {s impossible or disadvantageous, such
as heat treatment, welding, nondestructive testing, data
coltection, and other site charscterization activities,

9.2 Organizational resporibilities including those for the
OA organization are described for qualification of
special processes, equipment, and personnel.

9.3 Procedures, equipment, and personnel associated with
special processes are qualified and are in conformance
with spplicable codes, standards, OA procedures, snd
specifications, Acceptable methods for qualifying those
special processes  asgsociated with scientific
fnvestigation are:

(1) the conduct of a prototype test, {f possible, that
demonstrates the process maintains quality or
produces a quality product; or

(2) a technical review; or

(3) a peer review.

?.4 Procedures sre established for recording evidence of
acceptable accomplishment of special processes, using
aqualified procedures, equipment, and personnel,
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9.5

Ouatification records of procedures, equipment, and
persormel associated with specisl processes ore
establ ished and maintained,

10.

Activities related to Inspection are acceptable to the NRC staff

if:

10.1

The scope of the Inspection program is described that
indicates an effective program has been established to
verify that items and services conform to documented
instructions, procedures, drawings, and specification.
Program procedures provide criteria for determining when
inspection of each work operation are to be performed.

10.2

Organfzational responsibilities for inspection are
described. Individuals performing inspections are part
of the OA orgsnization or sre qualified individuals
independent .of the orgenizational wunit directly
resporsible for the sctivity being inspected,

10.3

A qualification program for inspectors is established
and documented, and the qualification and certification
of inspectors are kept current.
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10.4

Inspection procedures, instructions, of checklists
provide for the following:

a. ldentification of characteristics and activities to
be inspected.

b. A description of the method of inspection,

c. [ldentification of the I{ndividuals or groups
responsible for performing the inspection operation.

d. Acceptance and rejection criteris.

e. ldentification of required procedures, drawings,
and specification and revisions.

f. Recording inspector or data recorder and the results
of the inspection operation.

g. Specifying necessary measuring snd test equipment,
including accuracy requirements,

10.5

Procedures include identification of mandatory
inspection hold points beyond which work may not proceed
until inspected by a desipnated inspector.

10.6

Provisions are established to assure that when
inspection of processed material or products s
impossible or disadvantageous, indirect control by
monjtoring processing methods, equipment, and personnel
is provided,

10.7

Provisions are established to assure that both
inspection and process monitoring is provided when
control is inadequate without both.
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10.8

Inspection results are documented ond evaluated, snd

their acceptability is determined by a responsible
individual.

1.

Activities related to Test Control are acceptisble to the WRC
stoff if:

1na

A test program is established to sssure that all testing
associated  with items, software, scientific
investigations, and acquiring data from sarples is
identified and performed in accordence with written test
procedures incorporating, F13 sppropriate the
requirements and acceptance Llimits contained in
spplicable design documents.

11.2

Procedural controls are established to assure the test
progrem includes, as appropriate, proof tests before
installation, preoperationsl tests, and operational
tests during site cheracterization, construction and
operation of high level waste storage facilities.

1.3

Progrem procedures for test control provide for: (a)
determining when a test s required and how testing
sctivities are performed; and (b) assurance that the
test program is conducted by trained snd sppropriately
qualified personnet,
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Test plans end procedures sre reviewed in sccordance

uith the verification requirements in Section 3.15 and
3.17.

11.5 The potential sources of uncertainty snd error in test
plans, procedures, and parsmeters, which must be
controllied and measures to assure that tests are well-
controlled, are identified.

11.6 Test procedures or Instructions provide for the

following:

a. The requirements and acceptance limits, including
required Llevels of precision snd accurscy, os
asppropriate, are contained in spplicable documents.

b. Instructions for performing the test.

c. Test prerequisites such as: calibrated
instrumentation; adequate test equipment and
instrumentation; completeness of item to be tested;
suitable and controlled envirormental conditions;
and provisions for data collection end storsge.

d. Mandatory inspection hold points (as required).

e. Acceptance and rejection criteris, including
required levels of precision snd sccuracy.

f. Methods of documenting or recording test data and
results.,

g. ?rovisions for assuring test prerequisites have
been met.
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Test results are documented, evalusted, snd their

scceptability determined by a resporsible individual or
group, as described in Section 3.

11.8

Items tested should be identified, controlled, snd
ultimately dispositioned, and sswples should be
archived, »s required by procedures,

12.

Activities related to Control of Measuring snd Test Equipment are
ascceptable to the NRC staff if:

12.1

12.2

2.3

The scope of the program s described for sssuring that
tools, gauges, instruments snd other measuring and
testing devices are properly controlled, calibrated, snd
sdjusted, at specified periods, to maintain accuracy
with necessary limits.

QA and other orgenizations' responsibilities are
described for establishing, irplementing, and assuring
effectiveness of the calibration progrem,

Procedures are establ ished and described for calibration
(technique and frequency), maintenance, and control of
the measuring and test equipment (instruments, tools,
gages, fixtures, reference and transfer standards, and
nondestructive test equipment) used for measurement,
inspection, end monitoring. The review and docuwented
concurrence of these functions is identified.
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12.4

12.5

12.6

12.7

12.8

Measuring and test equipment is labeled, tagged or
otherwise documented to indicate due date of next
calibration and to provide tracesbility to calibration
test data.

Measuring and test equipment is calibrated at specified
intervals, based on required asccurscy, precision,
purpose, degree of use, stability, characteristics, and
other conditions vhich could affect measurement.

Catibration standards are traceable to nationslly
recognized standards. Vhere national standards do not
exist, provisions are established to document
scceptability of the calibration standard used,

When measuring and test equipment is found to be out of
calibration, evaluation are made and documented to
determine the validity and acceptability of measurement
performed since the tast calibration. Inspections or
tests are repeated on ftems determined to be suspect.

Calibration standards should have greater accuracy than
equipment or standards being calibrated. Calibration
stendards with the same accuracy may be used if they can
be shown to be adequate for the requirements and the
basis for scceptence is doctmented and authorized by
responsible mansgement. The msnagement suthorized to
perform this function should be fdentified.
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13.

Activities related to Hendling, Storsge, snd Shipping ere
acceptable to the NRC staff if:

13.1

13.2

13.3

Handling, preservation, storsge, packaging, shipping,
cleaning and preservation requirements snd procedures
sre established to prevent dsmege or deterforation of
items and samples and accompl ished by suitably
trained individual in accordance with predetermined work
snd inspection instructions.

Procedures are established and described to controt
cleaning, hondling, storage, packaging, and shipping of
ftems and sseples fn sccordance with design ond
procurement requirements and monufacturer's
recommendations to preclude damage, loss, or
deterforation by envirormental conditions such as
temperature or humidity.

The methods of handling, storage and packaging of items
and samples toke Into consideration controls, as
sppropriate, for limited life expectancy, end special
cleanl iness,

1%.

Activitiea related to Inspection, Test and Operating Status are
acceptable to the NRC staff if:

14.1

1.2

1%.3

Procedures are established to indicate by the use of
markings the status of inspections and tests, and the
operating status of individual items and software.

Procedures are established for the identification of
{tems which have passed required inspections and tests,
vhere necessary to preclude inadvertent by passing of
such inspections and tests.

Measures are established for indicating the test and/or
operating status of items; for exemple, tagging, to
prevent inadvertent operation or use,
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%4 Procedures are established and described to control

altering the sequence of required tests, Iinspections,
and other operations important to safety. Such sctions
should be subject to the same controls as the original
feview and spproval.

14.5 The stetus of nonconforming, inoperative, or
matfunctioning structures, systems, and comoonents Is
docurented and identified to prevent insdvertent use.

The orgenization resporsible for this function is
fdentified.

15.

Activities related to Nonconformances are acceptable to the NRC
staff if:

15.1 Neasures are established to control materials, parts, or
components which do not conform to requirements in order
to prevent their insdvertent use or installation,

15.2 Procedures are establ ished for identifying, documenting,
tracking, segregating, reviewing, dispositioning, and
notifying affczted orgsnization of nonconforming or
defective items, softwere, procedures, records, and
sctivities. The procedures identify positions
suthorized to dispose of and close out
nonconformances.,

15.3 OA responsibilities related to nonconformence control

are described,
15.4 Documentation identifies and describes the dispesitions,
nonconformances, ond includes authorized signature
spproval of the disposition,
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15.5

Nonconformance reports are periodically snalyzed by the
OA organization to show trends and to help fdentify root
causes of nonconformences, and the significant results

are reported to  upper management for review end
assessment,

16.

Activities related to Corrective Action are acceptable to the NRC
staff §f:

16.1

16.2

16.3

16.4

Procedures are established indicating that an effective
corrective action program has been established to assure
that conditions sdverse to quality, such as failures,
malfunctions, deficiencies, deviations, nonconforming
and defective items, sarples, procedures, and records
are promptly {dentified and corrected. The QA
orgenization reviews and documents concurrence with the
procedures.

Corrective action is documented and initiated after a
nonconformence to preclude recurrence, The O0A
organization concurs with the correction action to
assure that OA requirements are satisfied.

Follow-un action s taken by the OA organization to
verify proper irplementation of corrective action and to
close out the corrective action in a timely monner.

The cause of significent conditions adverse to quslity
is determined and the corrective action is taken to
preclude repetition. These actions are documented and
reported to frmediate management and upper levels of
management for review and assessment,
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17. Activities related to OA Records are sccepteble to the NRC staff

if:

17.1

The scope of the records program is described which
assures that sufficient records affecting quality are
identifiable, retrievable, snd maintained. OA records
inctude scientific, emgineering, and operational data
and logs: geotechnical data; results of reviews,
inspection, tests, audits, and material analyses;
monitoring of work performence; qualification of

persomnel, procedures, and equipment; and other

documentation such as drawings, specifications,
procurement documents, calibration procedures and
reports, design review reports, peer review reports,
nonconformance reports, and corrective action reports.

17.2

OA and other orgenizations are ldentified and their
responsibilities are described for defining ond
implementing record activities, particularly in the
retention, duration and safe storage or records.
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17.3

17.4

Inspection and test records contain the following, where
opplicable:

Identification of procedure and item inspected or
tested.

A description of the type of observation.

The date and results of the inspection or test.
Information related to conditions adverse to
quality.

Ingpector or data recorder ident{fication.

Evidence sz to the scceptability of the resutts,
with signature and orgentzation,

Action taken to resolve any discrepancies noted,

Criteria are establiszhed and described in procedures for
determining vhen a document becomes a OA record, subject
to the controls of this section and the retention
periods for such records.

n

QARD
QARD
QARD
QARD
QARD

OARD
OARD
OARD

Section 1.1 and 1.2
Section 2.1.1

Section 3.3.7

Section 10.1

section 11.0

Section 17

Appendix A Section 3.6
Appendix B 3.2.4
Appendix B Section 17

e




7.5

17.6

Controls are established and described for controlling,
protecting and maintaining those records before their
being entered and stored in the quality record control
storage area.

Procedures are established describing methods of
documenting/recording, reviewing, and confirming
accuracy of records, vhich include Lsboratory snd field
notebooks and log books, data sheets, data reduction
documents, and software,

17.7

Suitable facitities for the storage and security of
records are described oand used to preclude
deterioration, damage, loss and misuse of records.

18.

Activities related to Audits are scceptable to the NRC staff if:

18.1

18.2

internal and external sudits are cerried out by DOE and
its contractors to verify that procedures and activities
comply with all aspects of the overall OA program and to
determine the effectiveness of the progrem. DOE and its
contractors should perform asudits of the prime
contractor and subcontractors, consul tents, vendors, and
laboratories,

An audit plsn is prepared identifying sudits to be
performed, their frequencies, snd schedules, taking into
consideration the complexity, safety, {mportence and
degree of previous sudits, inspections and survellliance.
Audits are regularly scheduled, based on the status and
safety importance of the activities being performed, and
are initiated early enough to assure effective QA during
design, procurement, site characterization,
marufacturing, construction, inststlation, inspection
and testing.
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18.3

18.4

18.5

Audits inctude technical evaluations of the applicable
procedures, instructions, activities, and/or items. As
spplicable, they shoutd include the review of documents
and records, including software snd test data from
samles, to ensure they sre acceptable,

Audit results are documented and mnalyzed by the 0A ond
technical ataff orgsnization, snd the results are
reported to responsible wansgement for review,
assessment, and sppropriate action,

Audits are performed in secordance with pre-establ ished
written approved procedures or checklists and conducted
by trained, qualified, competent OA and technical
personnel having expertise vhich encompasses the area
being sudited and having no direct responsibitities in
the area being audited.

18.6

A trecking system for audit findings §s established to
help assure that all findings are appropriately
sddressed, prioritized and rended,

18.7

The audited organization describes in a formal report
the corrective action to be taken to sddress findings.
This report is submitted to the auditing orgenization
end/or responsible management.

18.8

Provisions are established and described to assure that
the csuse of each finding is also ldentified, the
corrective action for it described, and follow-up action

is accomplished to assure proper closeout of
deficiencies.
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