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OGR/B-3, Quality Assuramn Plan for Hicbh level Radioactive Waste
Reositori August 1986; MOE/FW-0032, Quality Assurancer annt
Policies and Re¶uirelents Octmber 1985; DOF/.16-O1O3, Quality Assurance
Directive October 1986; and the "Director's Stataemnts on Managing for
Quality and Quality Assurarn," July 14, 1987 were reevaluated in light of
Congressional redirection of the Civilian Radioactive Waste ManageMant
Program in December 1987 and a major reorganization of the Office of
Civilian Radioactive Waste Management in April 1988. As a result of the
reevaluation, the four doxareants have been superseded and replaced by
E)E/F6-YYYY, Ouality Assurance Reguirepients for the Civilian Radioactive
Waste Homent FM= (QAR) and DME/IRW-X)X, Oiality Assurance Program
Description for the Civilian Radioactive Waste Manaqement Proqram (QAPD).
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Radioactive Waste M 1na gmt Prom-a
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NEmU

GENERAL

Quality achievement is a cont in responsibility of managent at all levels
in the U.S. Department of Energy's Civilian Radioactive Waste Management
Program (PROGMM). Well-defined quality assurance (QA) programs describin the
set of management crntrols needed to aciieve }COWA dojectives are to be
established and effectively inplented by all E{M participants. These
participants inclre the Office of Civilian Radioactive Waste Manageent
(OCR), ICperations Offices, Project Offices, Iitractors, subntractors,
national laboratories, and other gmenment agencies perfonning activities
affecting quality for the PF30GRM.

PURPOSE AND APPU rBIY

This document defines the quality assurance requirements governing activities
affecting quality of all PRX;MM participants unless specifically stated

thernwise herein. These recydiruients are applicable to the geologic
repository, the monitored retrievable storage facility, transportation, and if
required, the Federal interim storage facility. The amplifications specified
in Sections 1 through 18 of this document are in addition to ANSI/ASME NQA-1-
1986b ( -l) re irments and apply only to the geologic repository.
Amplifications specific to the monitored retrievable storage facility,
transportation, and if regpired, the Federal interim storage will be provided
in subsequent versions of this docament.

The quality assurance requirements specified in OCG/B-14, &ecification of
Quality Assurance RPmirents for the High level Waste Fbrm Production are
applicable to the ')sRAM's waste form producers. The quality assurance
requirements specified in the Office of StoraQe and mThnWrtation Systems
O ality Assurance Plan for the lr n ortation Casks System Develooment Pr am
are applicable to the POCUM's radioactive material ortation cask
systems. The quality assurance programatic guidance of REOULATiODf GUIDE 7.10
- Establishin Ouality Assurance Programs for Packacriv Used in the fransnort
of Radioactive Material amplify the quality assurance program requirements for
the packaging used in radioactive material tranportati system.

This donment incorporates aid siltemnts the applicable quality assurance
program r frtmi 10 CER 60; 10 CER 71; 10 CER 72; 10 CER 50, Appendix
B; N?-1; and DOE Orders. As SUdi, only this dotMent aid the doouments
referenced specifically within the 18 secti ms of this document need be
referenced for all Oa'ls quality assurace programmatic re.
Ha^ever, this document has not incorporated the technical impleientation
requirements aid criteria of regulatians, DOE Orders, and applicable NtUREs
that are to be used when implementing the OCa*W quality assurance program.

NQA-l has been chosen as the basic document for the OaWt4 quality assurance
program requireents because DOE CFXER 5700.6B, Ouality Assurance has endorsed
NQA-1 as the preferred stardard for quality assurance requdba Ints for the
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n.clear area and the Nuclear Rgulatory Siniain (NRC) in RPgulatory Guide
1.28 has fcurd that the reguirements of Ia-1 are aceptable for use in quality
assurance programs for reactor design and atructicra. Marny of the
amplificaticns to the requirentsm set forth in the Basic Pair s and
Supplements of N-l cam fram the NRC review plan for high level nuclear
waste repositories and fryn NURws that have been adoted as requi s
doouments by OaW for the geologic repository program. hese NRC documents
and other quality assurance program docments are listed in Apendix A.

Tether, DOYE/I-YYYY, Quality Assurance Pauiremnts for the Civilian
Radioactive Waste Management Program (CAR) and D -OE , Sualit Assuran
prcxrm Jgription for the Civilian Radioactive Waste Manacement Proram
(QAPD) represent the "quality assurance plan" for OWM.

Deviaticrs between reguirements as stated in this document and any higher-tier
requirements document accurately reflect approved exceptions to, or
clarifications of, the higher tier requirements. In the event of differenres
between a requirement stated in this docmument and statements in any lower tier
dooumnnt, this documnent shall prevail unless the organization responsible for
the lower tier document has odtained prior written OCEW concurrence with the
exception or clarification.

RESPONSIBILITY

The E tiM Director retains responsibility for the total quality assurance
program; ensures its development, iiplementation, and verification; and retains
ultimate review and approval authority on matters pertaining to the
implementation of quality assurance program requirements.

IL= ASY SUANCE PRGRAM BASIS

An ioportant quality principle on which the quality assurance program has been
based requires greater clarification. This principle is that each person in
the HROGH is responsible for the adhievement of quality in the wnork the
person performs.

This quality assurance program provides for both the adhievement of quality and
the verification of that achievement. The line origanization has total
responsibility for the achievement of quality and the performance of quality
control verifications, such as inspectin and tests, to assure the achievement
of quality. The quality assurance organization has the responsibility to
provide assurance to senior line menag~nt of the line organization's
achievement and verification of quality. This is aciomplished through the
ccwduct of overview activities such as audits, surveillances and msselsmants.
Chois cnept represents an aproach that departs frun the tore traditional
(classic) quality assurare found in Ast rIuclear power plant quality assurance

pXrogL s, in which the quality ontmol verifications are performed by personnel
who are part of the quality assurance organization.
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The line organization ensures that people who perform quality reviews and
quality Untrol verifications meet the reuireimnts of this docment for
reviewer in frun the work being performed.

Mhe quality assuranoe organization mintains a strong overview presence in the
quality assuraxne program. To implement a stron overview program the quality
assuranoe organization performs sufficient and effective verifications (such
as, audits, surveillances, and a sesRents) on activities affecting quality.
Overview activities are scheduled to address the conenns of managcepnt and
complement the actual performance of activities affecting quality. Die
scheduling process nist be flexible to meet changes in work activities and
newly identified concerns. While the quality assurance organization is
required to perform an overview function for management, this overview role
does not preclude the quality assurance organization from performing additional
support functions that may be necessary to assure implementation of an
effective quality assurance program.
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A~CT~ 1

1.0 GENERAL

The provisions of NQ-1 Basic Raqxuir nt 1 and Splement IS-i shall
apply with the follwing azplificaticxs.

1.1 SUALTTY ASSURANCE OAM N WNAGEMT

The quality assuran organization is responsible to verify the proper
performance of work thrcugh the iple*ntation of aprcpriate quality
assuranxe cntrols that include, as a minims, audits and surveillancs.

Each EMGRPM participant shall identify the quality aswnrarn management
position within their organization responsible for the establishment and
implementation of their respective quality assuranre programs. Mhis
quality assurane managent position shall have the following
characteristics:

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

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

(c) The authority and responsibility to verify the adeguacy and
ixplementation effectiveness of the organizations and subtier
organizations' quality assurance program

(d) No other duties or respinsibilities that are unrelated to quality
assurance ard that ould prevent full attention to quality assurance
matters

(e) Sufficient freedn frao cost and sdcule ansiderations when Lpposed
to quality consideraticzs

(f) Aocess to senior manageimnt and managemnt at the next higher ELRAM
organizational level to identify, and cStain resolution to,
unresolved quality oAr;

(g) Review and approval authority for quality assurance
pv'.C, revisicns to, and intrpretations thereof

1.2 EErIAICtK OF WCK

ien OCEW or a Project Office delegates work to other PRAM
participants, a qualified individual or organization frmn within the
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delegating office shall be designated as responsible for the quality of
the delegated work. EM participants shall describe the major
delegatians of work involved in establishirxg the quality assuranc program
or arn part thereof to ary other organizaticis.

1.3 DISP7YE HMOflWCK

Provisions shall be made for the resolution of disputes involvirg quality
arising fron a differeno of pinion at a given organizational level.
These provisions shall incluie progressively elevating the di&ste to the
level of the RG Director if raxssary.

1.4 AILaflMN WOLUTlCN

Provisions shall be established for individuals to express quality
ocerns directly to the iF(MM Director without fear of reprisal. Tie

provisions shall adiress allegations of inadequate quality fram exployees
of PROGRA participants and persons outside the ERO(2M. Allegations
shall be investigated and resolved.

1.5 STOP WOFRK PROMIC~NS

Provisions for issuing and lifting step work orders shall be develcped and
implemented. The provisicns shall include the following factors:

(a) Criteria for stopping work and for lifting stcp work orders

(b) Authorities and respcnsibilities

(c) Methodology for lifting stop work orders
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S1EQI 2

IUUY A!S EG

2.0 GENERAL

The provisions of NWL-l Basic uir 2; Suplemnts 2S-1, 2S-2, 2S-3,
ard 2S-4; ard iAendix 2A-1 shall aly with the followin clarifications
and amplificatios.

2.1 QIY AS9URA= PROGRAM

PROGRAM participants shall develop quality assuranc program documents
that address quality assuranc requ.remnts aplicable to their respective
PROGRAM scope of work. Quality assuranc program documents (hereafter
referred to as the gA PWGFIW() cosist of a quality assurarne program
description ard detailed tecnical ard quality assa inisttive
procedures. The ON FROMM shall meet the reirerets established by
this document. The quality assurance program descriptions (or QA Plans)
shall be revied ard approved by line management of the next higher
HiO ( organizational level in a tifrly manner. HRXGRA-participant QA
organizations shall review and mace reatie nt to line
o~rx~erni~ the aproval of lwr-tier quality assuranc program
descriptions (or OA Plans).

PRORAM participants' quality assurance program docments shall include:

(a) Descriptions of the management controls ard lines of
airmunication that exist with their contractors to assure
direction of the quality assurane program

(b) [ iptians of all onsite and offsite organizational elements
that function under the cognizano of the quality assuran
program and the lines of responsibility

(C) Descriptio of the quality assurarn responsibilities of eaci
of the organizational elents rxmted on the organizational
charts

(d) Descriptions of perso and organizations that have authority to
identify and resolve quality problems and of programs that will
biplemnt these actins

(e) Identification of existin or proposed quality assuranc
aministrative prores

(f) Description of the organizational responsibilities for
reviewirg, approvirg, verifyirg, and validating design criteria
and design doc =ents



* QR
October 24, 1988 (7)
Revision 1

(g) tbcription of the inspection program ircluxing organizational
responsibilities

(h) Dcription of the test control program scoe

(i) Description of the spe aid types of measurixg and test
equip ent to be ontrolled by the quality assurarce program

(J) Description of the method of caLtrol of erroieous, rejected,
stpersededd, or otherwise unsuitable data

2.2 FWCRFG INDEPEN}ENCE OF PERSONNEL

If verification personnel are not part of the formal quality assurazve
organization, they shall have sufficient authority, acoess to work areas,
and organizational freedom to (1) identify quality problems; (2) initiate,
reccxumznd, or provide solutions to quality problems thrux.gh designated
channels; (3) verify implementation of solutions; and (4) assure that
further processing, delivery installation, or use is controlled until
proper disposition of a nonconformance, deficiency, or unsatisfactory
condition has occurred. Mien verification personnel are not part of the
formal quality assurance organization (that is, part of the line
organization), then the quality assuranme organization shall overview the
verification activities.

2.3 PLANING

Participant's QA PYOMUR4s shall include provisions for quality assurance
program planning to be integrated and coordinated anong participating
organizations including the quality assurance organization to provide
consistency and completeness and to avoid duplication of effort: Quality
assuraroe program planning shall consider, as a minimum, the following
elemnts:

(a) Definition of activities

(b) Assignment of quality levels to items and activities based on their
importance to radiological safety, waste isolation, or other ROGEi)CM
objectives

(c) Selective application of apr -riate quality assurance reqpirements
and procedural oxntrols within each quality level (that is, a graded
approach) to items and activities

(d) Assignment of responsibilities for quality asuranmce program control
and verification activities
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(e) Identificaticn of the specific scientific or technical information to
be collected, analyzed, or used for design, performane assessment,
or site characterization

(f) Identification of applicable tectnical and quality assurance progr
maragemnt control and verification activities

(g) Identification of field, laboratory, and engineering procedures for
sampling, testing, and 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:

(a) Work activity prerequisites have been satisfied

(b) Detailed technical and quality assuranie administrative proceduren
have been reviewed for adequacy and appropriateness

(c) Personnel have been suitably trained and qualified

2.5 QUAJM=Y LEVELS AND GRADED QAIITTY ASSURANCE

The classification of quality levels shall be performed in acrdanc with
the guidance prmoided in NUREG-1318, Technical Position on Items and
Activities in the HiWh-level Waste Geologic Repository fPrram Subject to
Quality Assurance Reguirements, April 1988 and the following
amplifications.

2.5.1 Clasification of Quality Ievels

A three-tier quality classification system shall be used as an
aid in the decision process for selecting anr applyirg
appropriate quality asstrance req~dxlanents. Me~thodologies for
the classification of itams and activities into the three
quality levels shall be developed. The rationale for the
classification shall be d&emented. Wherever possible, the
classification methodologies shall be technically based and
shall include riate siportfrq failure analyses and risk
Fsses nts. Itesc and activities shall be identified and
classified as one of the followimg quality level
classificatins:



CAR
October 24, 1988 (9)
Pavision 1

(a) Quality level 1 (Qi). QL1 s the classification to be
assigned to Em ites and activities req.iring
aplication of the most stringent quality assurance
requiremnts and procedural cxtrols because of their
ihportance to piblic radiological health and safety and
waste isolation. Ihe assigrment of QL1 iqxxses the
applicable quality asSMurare reqUirmants of 10 CFR 60,
Subpart G and ANSI/ASME NQI-1-1986b. OC1M*2 and each
Project Office shall establish a Q-List and a Quality
Activities List.

(b) Quality Level 2 (QI2). Q12 is the classification to be
assigned to PROOPM items and activities requiring
application of ediitional quality assurance regairements
and procedural controls because of their importance to the
sunzess of the IWXMW(. The assignment of Q12 ijposes the
appropriate quality assurance requirements of ANSI/ASME
NQI-1-1986b. QI2 will be assigned as a mininulu of the
following categories.

(1) Items and activities designed to miniimize
roradiological health and safety hazards to the
public ard HOGRPX workers

(2) Items ard activities designed to protect workers frmn
radiological hazards exceedirg the limits of 10 CER 20

(3) Items whose failure,m anissicn, or degradation could
affect the cperational reliability, raintainability,
and performance of engineered strucxbres, systems, and
o*rts

(4) Items and activities of special progrnatic
importane designated as sudh by the appropriate
director or program manager

(c) Quality level 3 (QL3). QL3 is the classification to be
assigned to MM items and activities reqmiring rcutine
quality assuranc re urenents and procedural controls to
assure prper performano or service. The assigrment of
QL3 imposes the use of routine manrial, admnistrative,
scientific, engineering, industry, and laboratory
practices.

2.5.2 Graded Quality Assurarce

Quality assurance requirements and procedural controls shall be
selectively applied. 7he selective application and the degree
of application of the quality assunraoe requirements assigned to
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each item and activity shall be ate with the following
factors:

(a) orsequenoe of failure

(b) Miqrtance of data

(c) Complexity of function

(d) Reliability of process

(e) Reproducibility of results

(f) Uniqueness of product

(g) Degree of functional product derstration

(h) Degree of standardization

(i) History of quality

(j) Iqpact of schedule or cost or both

(k) Necessity of special controls or processes

(1) Significanme to licensing process

2.6 PERCtEL SEIECNICN, InCOMM C, TRANfG, AND qIUFIAI

2.6.1 Supplement 2S-1 ard Appexix 2A-1 shall cnly aply to persaxnel
who =duct inspections and testing activities to verify
ccnformance of an item to specified reqirements for the purpose
of ac--ptance and to demzstrate that items will perform
satisfactorily in service.

2.6.2 Supplement 2S-4 to NQA-l shall apply except that Paragraph 2 is
amplified with the following reqruiremnts:

(a) Manag£e ent of each XWfG-Tparticipant crganization shall
analyze each job position to determine the quality-
affecting task responsibilities of the position. the
results of eadh analysis shall be docmznented in position
Descripticns that incluies the education and experience
prerequisites for each position involved in the performance
or verification of activities affectinj quality.

(b) Personnel selected to perform or verify activities
affecting qaality shall have education, experience, and
training Toinsurate with the minlzm= requiremnts
specified. Relevant education and experience shall be



OAR
October 24, 1988 (11)
Revision 1

verified. Dhe capabilities of an irdividual shall be based
upon an evaluation of edt ticn and Science and ompared
to those qualification requireients established for the
position. Managemnt shall mcnitor the performaio of
personne &doirq work affecting quality and, at least
annually, determine the need for retranini or
reassignment.

2.7 SURELtMANCE

Surveillances shall be ocrduted to assess the quality of items or
activities in process.

2.7.1 Surveillanoe of activities affecting quality shall be planned,
performe, doc.mented, and reported to aprcpriate management.

2.7.2 Surveillance shall be Tsducted to acxxmplish the followig
objectives:

(a) Monitor work in progress

(b) Document compliance or rxrxuioplianae with req~.iirents and
priocdures

(c) Identify actual and potential deficiencies and deviations
PrcmPtly

(d) Prammte prcmpt corrective action by cognizant management
responsible for performing the work

(e) Provide management information on activities under
surveillance

(f) Verify timely inplementation of corrective action

2.7.3 Surveillance shall be performed by personnel who are
krxwledgeable in, and not directly respoible for, the
activities under surveillanoe.

2.7.4 Surveillaanre results shall be dxnted in a report that
contaiar the follwirg elements as a minimm:

(a) D ipil of the activity or item under surveillamne

(b) ificatio of the persons cxnductinj the surveillance

(c) Identification of the persks otacted durirM the
surveillance

(d) List of the requiremnts govezning the activity or item
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(e) Summary of the surveillance reslts that identifies
deficiencies, deviations, or exSplary practice noted
daring the surveillarne

(f) Summary of any inmmdiate orrective actions taken

2.8 IVNAGEMd~r ASSESME

Incepencent mkagemnt assesPnts by perskn above or outside the quality
assurance organization shall be coraucted at least annually by, or at the
direction of, the highest mana t position identified in each E dAM-
participant's organization. These mnageent assesrnts shall evaluate
as a minintu the followirg program aspects:

(a) Effectiveness of the quality assurance program

(b) Adequacy of plannirg anprodu controls

(c) Effectiveness of the corrective action system

(d) Adequacy of organizational structure and staff ig to implement the
quality assurance program

(e) Adequacy of the indoctrination and training program

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

2.9 QUALI'IY ASSURANCE I)IQ.VCEMTrINFUFMN F ~I G AND TRACKE

2.9.1 ELWM participants shall report, dissminate, and track the
following types of quality-related management information as a
minium:

(a) Status of de-velcpmntr. ard izplemntation of the quality
assurance program

(b) Status of resolution of significant conditions adverse to
quality, issues, and trends

(c) StmIn y of management overview results (Exemplary practices
shall be reported but ree nt be tracked.)

2.9.2 Quality assurance xanagement information shall be reported to
the appropriate level of maneimnt and the next higher PlRXPM-
participant organizational level at least quarterly.
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SEXICICi 3

ECIGN CONRL
3.0 GENERAL

The provisions of NQA-1 Basic Iequi 3 ard Supplemnt 3S-1 shall
apply to design fran conlomblal design throuh final design. ¶be
following anplifications aply to design ard design activities.

3.1 EESIGN AND =E4CY CONTROL

Erors and deficiencies in Ar e design and design information
documents shall be documented and corrective action shall be taken in
aocordance with Section 16 or Section 18 as apprcpriate.

3.2 ESIGN CANGS

7he impact of design changes on procedures and training shall be
evaluated. The charnes shall be c mynicated to all affected groups or
irnividuals.

3.3 COPTER SOFIWVU CtNflL

Ccrm~ter software used to calculate or develcp data in sTport of a
license application shall be verified, validated, ard d ente.

For the purpose of this docuent, cczpter software verification is
defined as the process that dierostrates that the oxpater software
correctly performs its stated capabilities and functions, whkereas ccmpuzter
software validation is defined as the process that demonstrates that the
isath atical imodel embodied in the ca xtqber software is a correft
representation of the process or system for which it is inrtended.

3.3.1 Each PROGRAM participant shall control cxmxrter software
develcpment, testing, mainenank , and configuration rgmageet.
7he description shall include:

(a) Criteria for application of the req~iieints of this
document

(b) Miethods to be used to develop functional performance
requfrenents, to translate those reqpiirenents into a
detailed design, ard to inpiement that design in oczputer
software

(C) [~xxrifntation to be prepared, revieed,, and maidntained
during ocaputer software design, develmw~mnt,
implementation, test, and use
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(d) Methcdology for establishing coqmter software baselines
and baseline dcanges and for tradking changes thrxuhut
the life of the caputer software

(e) Process to be used for verification and validation of
ocr-ruter software

(f) Proedue for reportin and dOcmting cmputer software
discrpar~zies, evaluating inpacts of discrepanies on
previous clalaticns, and deteriinig appropriate
oarrective action

3.3.2 Ctaputer software shall be placed under configuration control as
each baseline elenent is approved. Baseline elements shall be
uniquely identified to assure positive control of revisions and
to provide tracability between the doazmntation and the
computer software version.

3.3.3 Charges to cupiter software shall be systenatically evaluated,
cordinated, and approved to assure that the impact of a charqge
is carefully assessed prior to updating the baseline.
Information cmrcerning approved changes shall be transmitted to
all users or affected organizations. Changes to cxxmpter
software shall be subjected to the same level of approval,
verification, and validation as the original cxaqputer software.

3.3.4 As appropriate, cxzrmuter software dokxeintation shall meet the
guidance in NUR5-O56, Final Technical Position on
Docmentation of gVUtgr Cldes for Hicah-Ievel Waste Manapeient,
June 1983 aid shall inclide the followizq elemmnts:

(a) A description of the ccmputer software develcpzent history
that identifies specific cmputer software versions and
other basic information abcut the evolution of the crpnter
software

(b) An explanation of the mathematical ixdel(s) and derivation
of the nunmrical methods used in the crofter software
design. HTysical and mt1featical ass tns on whidi the
ocmpater software is based shall be listed along with an
explanation of the capabilities aid limitations irtrt in
the amptrer software.

(c) Instnrctions enabling users to run the cmputer software
and a decription of anticipated errors with user reonses

(d) A desciption of formal reviews and of verification aid
validation testing
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3.3.5 OoMapter software testing shall be performe for those inpits
and cnditis nressary to exercise the cuxpzter software to
assure that unintended functios that wold degrade the oMauter
software will not be perford. !e documentation shall include
test bcIudary cxoditicns and provide suitable benjmarks or
saMple prblems.

3.3.6 If rIn ers that =xtrol experiments are not sufficiently
defined to allow for validation, an i_ ass nt shall
be performed to determine the degree of ampter software
validation aciievable.

3.3.7 caq ter software that was not developed under a documented
quality assurance program meeting the requirements of Subsection
3.3.1 may be qualified for use provided that the ocaputer
software is verified and validated. A cxcputer software
baseline is to be established and controlled, and applicable
documrentation is to be prepared to support its use.

3.4 TECOTICAL REVIEWS

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

3.4.2 1echnical reviews shall be used when documents, activities,
material, or data require technical verification or validation
for applicability, corr tBiss, adequacy, coipleteness, and
assurance that established reqairements are satisfied.

3.4.3 ¶edinical 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 inrdpendent of
those who performed the wrk.

3.4.4 The results of technical reviews shall be dootr~nted.

3.5 PEERL VIEWB

3.5.1 Peer reviews shall be performed in accordance with the guidance
provided in 1UFG,-1297, Peer Review for the Hifh-tevel Waste
Reixsitories Generic Technical Position, February 29, 1988.

3.6 SC3flFIC INVESTIGAIIMCN

3.6.1 Control of Scientific Investigations

Scientific investigaticns shall be defined, controlled, and
verified. Process variables affecting scientific investigations



QAR
Octdber 24, 1988 (16)
Revision 1

shall be measured and controlled. Variables that affect
interrelated scientific investigations shall be identified,
documented, and controlled in each investigation.

The scientific notebook system and the technical procedures
system are two approaches that may be used to control scientific
investigations activities. The scientific notebook system may
be used by qualified individuals who are required to use a high
degree of professional judgment or trial and error methods or
who are developing the methodology by which an activity will be
accomplished. Mien the scientific notebook system is used, the
scientific investigation planning document shall control the
activities.

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 and approved by the
same organizations that performed the original review and
approval unless the FM WMA participant designates another
responsible organization. The tedhnical aspects of procedures
may be rcdified w-ith the approval of an appropriately qualified
reviewexJif the change is within the scope of the scientific
investigation planning document, the activity can be repeated,
and the activity does not potentially iupact the waste isolation
capability of the site or interfere with other site
characterization activities. Activities to develop new methods
or procedures for conducting scientific investigations or
critical processes shall be documented. Results shall be
reviewed for adequacy and approved by qualified persons prior to
use of the procedures to collect data.

3.6.2 Planning

Prior to the start of any scientific investigation, a scientific
investigation planning document (for example, study plan) shall
be developed. Planning documents shall contain:

(a) Description of work to be performed

(b) Rationale and justification for the information to be
dbtained

(c) Proposed methodology
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(d) Rationale and justification for the prcposed
methodology

(e) References to applicable documents

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

(g) Description of constraints

(h) Description of the application of the results

(i) Description of schedules and milestones

The intended use of data shall be dommented as part of the
planning for scientific investigations. Any alternate use of
the data shall be evaluated for appropriateness and the
justification documented. Planning shall assure the
compatibility of scientific investigations with any cxrnceptual
or mathematical models used at each applicable stage. Planning
shall establish provisions for the evaluation of data quality to
assure that data generated is valid, ccmparable, cmplete,
representative, precise, and accurate. Yhown sources of error
and uncertainty and input data that is suspect or whose quality
is beyond the cantrol of the performing organizations shall be
identified. These measures shall include or reference
provisions for assuring that prerequisites for the given
scientific investigation have been met, that adequate
instrumentation is available and used, that necessary monitoring
including witness or hold points is performed, and that suitable
environmental conditions are maintained. The following
prerequisites shall be considered: calibrated instnmientation;
appropriate equipment; trained personnel; readiness of
facilities, equipment, supplies, and items or samples; suitable
environmental conditions; provision for acquisitions and
recordings of data; and disposition of facilities after
completion of scientific investigation activities.

The range, accuracy, and precision of equipment used for
scientific investigations shall be specified in order to be
czriensurate with requirements. In developing quality assurance
requirements for equipment, consideration shall be given to
whether proper performance of a scientific investigation can be
determined during or after the scientific investigation (that
is, whether failure or malfunction of equipment can be
detected). Where requiremmrnts are found to be necessary,
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special quality or Wfon e vrerificaticon requirents shall
be established and described to govern the use of the equipment.

Scientific ivestigations shall be perfo-ed in acmrar with
nationally recsognized stardards (for example, ASh) where
available. Standards used without dification require
doozmentation by reference only. If deviation from standands or
establishment of specially prepared pro Imdures is deemed
apprcpriate, the midificaticns or new jiethods shall be
dooumentbed in sufficient detail to be repeatable and shalI be
evaluated, justified, and awproved.

3.6.3 Data Oollection and Analysis

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

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

3.6.4 Use of Data

Data collection and analysis shall be technically reviewed by
qualified iriividual other than those who performed the
scientific investigation. Questions shall be resolved before
the results are used as a baseline. Unrevied data aid data
with unresolved qVesti shall be clearly identified when used
or reported. Uncertainty limits shall be assigned to the data
prior to use. Data collected shoild be reported so as to relate
it to infoation eeds aid issue resolution.

3.6.5 Data Identification and Traceability

All data shall be recorded so as to be clearly identifiable and
traceable to the souwre frcm which it was generated.
Identification and traceability shall be maintained throughcut
the needed lifetime of the data.
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Data found to be erres, rejected, sps , or otherwise
unsuitable for the interded use shall be knet3lled ard
dipositioned. CSitrols shall include the identification and
segreatian of unsuitable data to avoid inadvertent use. The
disposition of unsuitable data shall be justified and

3.6.6 Data Reordin, Storage, aid Retrievability

Original recorded data shall be considered a CA Reord and shall
be handled in aordance with Section 17.

Records shall, as apprcpriate, identify the following elements:

(a) Scientific investigation requirueents, plans, and
procedures incldinrg applicable revisions

(b) Item or sample investigated

(c) Date of scientific investigation

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

(e) Results and acceptability for intended use

(f) Action taken in connection with any deviations noted

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

(h) Identification of equipment used

3.6.7 Qualification of Data of Irdeteniinate Quality

Data that was rnt collected wider the control of a quality
assrarnce program meeting the quality assurance requxnts of
10 CFR 60 Subpart G or this document shall be qualified in
acordance with NURB3-1298, Qualification of E~dstiLM Data for
Hih-Lev'el Nuclear Waste Repositories Generic Tedcnical
iboit , February 27, 1988 prior to use. This may include data
collected from such sources as professional journals, technical
reports, and syMposia buooeeclinjs but does rot include design
referenr codes and standards (for example, ASM Boiler and
Pressure Vessel Code, AMS standards, and CRC HanifdbCks). The
organization using the data shall define the data-qualification
proess that describes how data will be assessed for quality
characteristics, stxh as accuracy, precision, coTpleteness,
representativeness, and cumparability. Acoeptable qualification
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methods inrluie any one or a iorbination of peer review,
corroboratin~ data, or confirmatory testing. Consideration
shall be given to the follwing factors when available and
measurable:

(a) Qualificaticns of personwel or orgwanzations generating the
data

(b) Tecdnical adequacy of the equimlent and procedures used in
the scientific investigation

(c) Envirumental conditions

(d) Confidence level associated with the corroborating data
based upon the quality and reliability of the maasurement
control program under whidh the data was generated

(e) Amount of corroborating data or confirmatory testing

(f) Extent to whidh data demonstrates properties of interest
(for example; physical, dcemical, geologic, uecanica1)

(g) Extent to whidh conditions generating the data may
partially meet requirements of this document

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

(i) Prior professional reviews of the data

(j) Extent and reliability of the documentation associated with
the data

(k) Degree to whidch data-generating processes were
irdependently audited

(1) Iqportanmoe of the data to show that performarce objectives
were met

The results of data qualification activities shall be
dooznented. The information to be found in peer review reports
is a2ddressed in Section 3.5. Reports of data qualification by
use of corroborating data shall include the following elements:

(a) Identification of the corroborating data source

(b) Tabulation of the corrnborating data

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



GAR
Octcber 24, 1988 (21)
Revision 1

(d) Teibmical justification for use of the roratirq data

(e) Identificatimn of the corrctorating data reviewers

(e) Test results
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5EXrIW 4

- mxr a L

4.0 GEERAL

The provisions of NQA-1 Basic Requi 4 and Suplement 4S-1 shall
amply with the following amplifications.

4.1 REYVID

Procurement documents shall be reviewed by ERXGAM-participant QC
representatives to assure that aplicable quality assurance requirents
are inluded.

4.2 APPICABIIY OF PJRCHASES Oh POAM

ien deemed apprcpriate, the pnrdhaser may permit sare or all suplier
activities to be performed under the jurisdiction of the purchaser's
quality assurarnc program provided that the socpe of the activity is
adequately addressed therein. This situatiao may exist when the scope of
work or schedule requiremints cannot justify the cost of development and
maintenance of a quality assurance program at the supplier facility. Mien
these circumstances apply, the procurement doaments shall specify which
portions of the purciaser's quality assurarce manual and procedures are
applicable to the supplier's work efforts.
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SEIN 5

INSTR=CNS, IRE;a , A m u

5.0 GENERAL

Me provisis of NQ-1 Basic Paquirumnt 5 shall apply with the following
axplifications.

5.1 REVIS

An iniepenaet review of instructios, proce&aues, ard drawirns shall be
performed by the originatirg organization to assure technical adequacy
including the correct translation of design requirsednts and inclusion of
quality requirements. The review shall omnsider whether the activities
have the potential to inpact the waste isolation capability of the site or
interfere with other site characterization tests.

5.2 PfRCEDUJRES LIST

MXBM participants shall maintain a list of detailed technical
procedures that are applicable to the quality assuraance program.
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SrClQu* 6

waNIltP CaPIL

6.0 GENERAL

The provisions of NQA-1 Basic Requiirement 6 and Supplement 6S-1 shall
apply with the follwixg amplifications.

6.1 CONTROL

Each FRDWM participant shall assure that correct and applicable
doauments are available at the location where IMIXOGM activities affecting
quality will be performed prior to commencing the work.

6.2 ONTROL SYSTEM

In addition to the elements identified in Supplement 6S-1 Section 2, the
control system for document preparation, review, approval, and issuance
shall include:

(a) Aacess by reviewing organizations to pertinent background data or
information to assure a complete review

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

(c) Docuxntation and mintenarce of review ccmrcnts and resolutions

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

(e) Evaluation of changes for the potential impact on the waste isolation
capability of the site or interfere with other site dharacterization
activities

6.3 CONTRILDLT DOCUMENIS

Certain documents within the quality assurance program shall be identified
as ontrlled documents. control measures shall be established for
controlled doczmnts that are in addition to the normal controls of
Section 6. These additional control measures include the develcpment of a
Cmitrolled docments list, the establishment of a receipt acknowledgment
system, and the develcpment of an dbsolete- or suspended-document control
syste.
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SB=lIN 7

WnMC FwCA~SE TJM AN SRVCE

7.0 GENERAL

7he provisio
I aply with the

of NQA-1 Basic Reqiyirement 7 and Supplanent. 7S-1 shaill

7.1 SU:PPLIE' QUABXTY ASSURANC PRGRA

Mm requirei by pr carement dot mnts, suppliers' (A PRO shall be
reviewed and acxepted prior to initiation of activities affected by the

9 quality assuranc program.
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SEXT1 8

T aI aLT 'q ANHIM W M S, ERS, R NEWS, ADSO;M

8.0 GENERAL

The provisions of N1A-1 Basic Requireent 8 and Suplement SS-1 shall
apply with the follycng arplificatins.

8.1 SAMPLES

Sanples shall be identified and cottrlnled in a manner cosistent with the
samples' intended uses. Such controls shall define the responsibilities
including interfaces between technical specialties and organizations for
collection, identification, and traceability of samples (including
archival samples); for test allocation; for disposition of samples; and
for generation of associated records.

8.1.1 Sample Identification

Samples shall be identified by placing identification directly
on the samples when possible, on the samples' ccn*tiners, 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.

8.1.2 Sanple Traceability

Identification systems shall assure traceability of samples to
the apprcpriate source, requirenent, 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.

8.1.3 Archival Samples

Applicable technical specifications, prcurement documents, test
Iyroc~daes, or other similar doouments shall specify
representative archival samples to be maintainei as QA, records
from difficult-to-repeat, geologic, sample collection activities
and from waste-form qualification activities.
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E8IGK 9

aL a? PE

9.0 GE2AL

Mhe provisions of NC-1 Basic Pi t 9 ard Suplement 9S-1 shall
aply with the follwring anplificatians.

9.1 APP1LCBI=

e requirements of this Section apply to engineerei items aid do not
apply to scientific investigation activities.

9.2 LIST OF SPECIAL PCESS

Each IRo;PzM participant shall provide a list of special procsses that
they will perform or be responsible for.

9.3 QA INLVEMEWr IN SUAL FICATION ACTIVlS

Mhe Qh organization shall be involved in qualification
assure satisfactory performance. As a mininm, the QA%
overview the develcpnrrt aid lzpleantation of special
qualification activities through the condj.t of audits

activities to help
organization shall
process
and surveillanoes.

9.4 EVIEENCE OF ACCIMPUSHMEL

Each ERQGAM participant shall establish provisis for reiording evidenoe
of aceptable a lisment of special proeses usirg qualified
procedures, equipent, aid personnel.
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SECTIN 10

10.0 GENERAL

The provisicrs of Ng-1 Basic PRVirement 10 and Supplement loS-i shall
aply with the follwirg aiplificaticr;.

10.1 APPICBIAL

hee requirements of this Section apply to ergineered ites and do not
apply to scientific investigation activities.

10.2 RECORDS

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

(a) Inspection procedure

(b) Characteristics inspected

(c) Inspection criteria or reference doazents used to determine
avceptance

(d) Equipment used during the inspection

(e) Special expertise used
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INMU 11

11.0 GERAL

The provisions of NI-1 Basic E i 11 and Suplent 11-1 shall
aply with the following anplifiti .

11.1 APPIZCABILM

7he reqgiirents of this Section apply to engineered items and do not
apply to scientific investigation activities.

11.2 UNCERnfIY AND EERR

Potential suroes of urrtaint aid error shall be identified: in test
plans and procedures. In addition, parameters that most be controlled and
measured shall be identified.

11.3 PVISIO AND ACJRACY

Precision and accuracy consideraticns shall be identified in test
procedures.
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SECHRI 2

a UL OF PDIMERUM AM oIr E w

12.0 GENERAL

The provisicns of N1A-1 Basic Requirement 12 and Suppleoent 12S-1 shall
apply with the follwing anplification.

12.1 AOtlRACY OF CnIBRATIM STANDS

Calibration standards shall have equal to or greater accuracy than the
equipment beirg calibrated unless limited by the state of the art.



CAR
October 24, 1988 (31)
Revision 1

~~I ]3
HBra3, SAGWE, AND I NVD

13.0 GENERAL

She provisions of NC-1 Basic equi 13 and Supplement 13S-1 shall
apply with the follwing amplificatians.

13.1 SAMPIES

Handling, storage, and iping are also aplicable to
samples collected for site cIaracterization.

13.1.1 Sample Handlirg ard Shiping

Sarples shall be controlled during hardling, storage, aid
shipment to preclude damage or loss and minimize deterioration.

Controls shall be established for apprcpriate packaging,
handling, and o f transortati, with consideration being
given to types of ontainers, tim constraints on perishable
materials (that is, shelf life), and any other envircnmental or
safety considerations applicable to the samples. Measures shall
be taken to avoid sample contamination during handling and
shipment. Where nultiple organizations are involved,
appropriate procedures shall describe interface and custody
responsibilities. Sample identification shall be verified and
maintained when samples are handled, tranxsprted, or transferred
from one orgAnization's responsibility to another.

13.1.2 Sample Storing

Provisions shall be made to maintain sample characteristics,
integrity, and identification while in storage. These
provisions shall be consistent with the planned duration and
conditions of storage and shall describe actions to be taken
where samples have a mtaxiim life expectanyo while in storage.
Storage methodology shall be developed and implemented to assure
that samples are maintained in prerminneind envircncmntal
conditions crImIznsurate with the samples' intended purposes.
Sauples shall be controlled to preclude mixn of like samples
or cntaxmination. Provisions shall be made for identification
and storage of tested samples in areas physically separated fici
untested sample materials.
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SEC1D2 14

H I, qu, A CUD a t SD=ux

14.0 GENERAL

The provisions of NM-1 Basic Req ui 14 shall aply with the
following amplification.

14.1 APPLICABILTY

The rec~iir rnts of this Section apply to erginered items ard do not
aply to scientific investigation activities.
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scar 15

Canal CF MI _UN(DE i;M

15.0 GENERAL

hee prmvisions of NQA-1 Basic Reqiirmient 15 and Supple1nt 15S-1 shall
aply.
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SUCNI 16

EVE ACTI

16.0 GENEAL

The provisions of NQA-1 Basic Requi 16 shall apply with the
followirg anplifications.

16.1 SEND ANALYSIS

QSuality information, such as audit reports, surveillanoe reports,
rnon~nforn~ce reports, corrective action reports, aid related docments,
shall be analyzed to identify both favorable aid adverse quality trends.
Trend analysis shall be performed in a manner and at a frequency that
shall provide for pript identification of adverse quality trerds.
Adverse quality trends shall be evaluated and reported to the organization
responsible for corrective action.

16.2 SIGNIFICANT CONDITIONS ADVERSE TO qJALMIY

Criteria for determnining the existence of significant conditions adverse
to quality shall be developed at each MRXWftm-prticipant organizaticnal
level. Significant conditions adverse to quality shall be identified,
docurernted, and corrected at each HEWMW organizational level.
Corrective action shall include root cause identification and resolution
of the generic implications to the PIRrABU. Copies of corrective action
documentation shall be provided to apprqpriate managewnnt of the next
higher FROGRAM organizational level and the Director, OCFM Office of
Quality Assuramoe. QO organizational csncurrence with prcposed corrective
action and QA verification of corrective action irplementation are
required.
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SECBIM 17

A R E REM

17.0 GENERAL

The provisicrs of NI&-1 Basic }gig 17 and Suplement 17S-1 shall
aply with the following anplificatin.

17.1 OMPIANC WITH OCW MI GAM

Each PRRM participant shall develop quality assurarne records prograce
or pr ur appropriate for their sope of work that are consistent
with, ard wet the requirments in, DIOE/W-0194 Records Manacient
Policies and Pauiroments.
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rE73N 1B

18.0 GENERAL

The pravisions of NA-1 Basic Requirekent 18 Suppleent 18S-1 shall apply
with the follwinq amplifications.

18.1 WCHNICAL OCKSIMATICMS

The audit program shall address the quality of products and technical work
as well as progr atic liance. udit team muebers selected for
tedmical consideration purposes to participate in audits shall have
tednical expertise or experience in the work beirg audited and shall be
indoctrinated in audit teiniques as a mininm. management at all levels
within eaci Program-participant organization shall be actively involved
with the audit process.

18.2 RECO OFYCE AMDlIS

O0RR shall audit the Project Offices' quality assurarne progranm annually
to assess fimlementation effectiveness.

18.3 ANALYSIS OF AUDIT MM

[ata fran the performance of an audit shall be analyzed by the quality
assurarne organization ard the results reported to responsible management
for review, assessment, and appropriate action. A method for meeting this
requireaent is to include the data analysis results in the audit report.

18.4 INTERNAL AUDIT SCHElDU3

18.4.1 Internal audits of the implementation effectiveness of the
quality assuraEne program shall be performed at least once each
year or at least Once during the life of the activity affecting
quality, ufhichever is shorter.

18.4.2 The sope of each audit shall be based an an evaluation of the
activities to be audited. -he evaluation shall consider:

(a) Results of previous internal audits

(b) Results of previous extrinsic audits

(c) Impact of significant changes in personnel, organization,
or quality assurarnae program
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18.5 EXTERN&L AUDIT SOEJLING

18.5.1 After award of the cxutract and based on the deterition of
the quality classification of eaci item or service to be
procured, the need for external audits shall be evaluated. A
determination may be made that external audits are not necessary
for procurirg ite that are (a) relatively sfiple and standard
in design, manufacturing, and testirx or (b) adaptable to
standard or automated inspections or tests of the end product to
verify quality characteristics after delivery. The rationale
for not performing an external audit shall be documrnted.

18.5.2 External audits of suppliers' quality assurance programs shall
be ccnducted on at least a triennial basis. External audits of
the suppliers' quality assurance programs ray be performed by a
third party for PROGRAM participants. The triennial period
begins when an audit is performed. The need for more frequent
external audits of a supplier shall be evaluated when major
changes to contract sscpe or work methodology occurs. Preaward
surveys may serve as the first triennial audit if the scope of
the preaward survey is similar to the scope of other triennial
audits.

18.5.3 Audits conducted on a supplier by an external organization for
the FROMAM participant or for a group of purchasers that
includes the FROMM participant are an acceptable alternative
to a PHDGRAF-participant cmxducted audit provided that the scope
of the audit meets the needs of the HOGIM and the audit report
is provided to the FROMM participant. The FROM participant
remains responsible for the adequacy of these audits.

18.5.4 Annual evaluations of suppliers shall be performed or arrarged
for. Evaluation_ shall be ,mpezted. These evaluations shall
assess:

(a) Supplier-furnished docziEnts and reords

(b) Previcus verification results

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

(d) Extrinsic verification results
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ATTEHMXI A

IiUXIY ASEEV FEGMX DOCHOU IISTD

1. DOE ORE 5700.6B, Quality . Septenber 23, 1986 - Provides policy,
sets forth principles and designates responsibility for the inplementation of
DOE plans and actions to assure quality achievement and verification. DME
Order 5700.6 endorses NQ-1 as the preferred standard for DME n.mlear prograims.
The OCRM quality assurance program is COlsisterjt with DOE Order 5700.6 with
specific variances as defined in the QAR.

2. DOE OCDER 4700.1, Project Managament Svstem - Establishes the [epartment of
Energy project management system and provides impleenting instuctins,
formats, and proceures, and sets forth the primciples and requirerents which
govern the develcpmnt, approval, and execution of DOE'S cutlay program
acquisitions.

3. ANMI/AE NQ&-1-1986b, Quality Assurance Program Remiirements For Nuclear
Facilities - Contains basic and supplementary requirements and non-mandatory
guidance for establishing QA prograis for nuclear facilities.

4. DUE/I-O005, Mission Plan for the Office of Civilian Radioactive waste
YAnageen~t Pr, June 1985 - Pespcrds to the rerquirenents of the Nuclear
Waste Policy Act of 1982 by providing an overview of and correct plans for the
IP}WM and presents the detailed information required by section 301 (a) of
the Act. Quality assurann e for the PMGRWA is covered in Part 1, Section 5.6
of the Mission Plan. In addition, the following aeiiidnents to the Mission Plan
are applicable:

* DOE/FW-0128, OCEM Mission Plan Aerbasnt, June 1987 - AmYends the
Mission Plan to apprise the Conxress of significant recent
achievements in the 1XWi, the revised schedule for the first
repository, the intent to postpone site-specific work for the second
repository and plans for cointinulg the technology-develpment
program for the second repository, and the proposal for the
ocrastruction of a monitored retrievable storage (MRS) facility as an
integral part of the waste-management system.

* DOE/RW-0187, Draft 1988 Mission Plan PnerdiriI, June 1988 - Amends
the Mission Plan to inform the 0ongress of DOE's plans for
implementin the new focus for the EFOMM provided by the Nuclear
Waste Policy Aneidnernts Act of 1987.

5. DMEWiW-0043, Exgm PMa vent System (HIS), Jaraay 1986 -
Provides the Director,, OMM,, and his staff with a set of policies and
procxdures that are used in managing for quality and in integratirg the various
FROXGP elements and projects into odhesive and cost effective program. The
management system that is described in the [M Manual, along with specific
inplenenrtirg plans or procedures, define the elements of the OCQE approadh to
managing for quality.
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6. DE/-0051, System DMrineeinr M nant Plan (SEM), Octcber 1985 -
Prescribes the Systems Enginrig Procednes to be bip ln by the I'AM
and the minim ni for Systems Engineerirg at the Program Element
(Repository, Transportatian, and Monitored Retrievable Storage) levels.

7. DOE/FW-068, Proram Baseline Procedures Notebook (O/VB-1), February 1988 -
Provides a dcripticn of the baseline managemnt ccIcept, establishes the
Repository Program Baseline itself, and provides prcdur to be followed for
controllirg ciarnes to that baseline.

8. DOE/g4-0090, Generic uirents (GR for a Mined Gelolgic Dispa yste
(OGP/B-2), Myrdh 1987 - Establishes the technical baseline of generic
repository requirents that are iltralled by OC4 usin baseline procedures
and is based on statutory, regulatory, and other Gir d.

9. DOE/W-O101, Issues Hierarchy for a Mined Geologic Disposal Syste1
(OGR/B10), August 1987 - Presents the issues DOE will use to guide develcpYent
of site characterization plans and canxuct site cuaracterization activities.

10. DOE/RW-0125, Waste Acepwtange Preliminary Specifications for the West
Valley Demonstration Project High-level Waste Fbrm (0GR/B-8), iTber 1986 -
Specifies the priperties and reqirements for high-level waste form at West
Valley, N.Y.

U1. DOE/1W-0136, Waste AggpptgnM Preliminary Specifications for the Defense
Waste Processing Facility High-Ievel Waste Form (OGR/B-9), March 1987 -
Specifies the properties and requirements for high-level waste forms to be
produoed by the Defense Waste Prooessing Facility at the Savannah River Plant,
South Carolina.

12. DME/IW-0142, nrotated Outline for Site Ciaracterization Plans (OGC/B-5),
August 1987 - Provides a standard format and guidance for the preparation of
Site Characterization Plans (SCP).

13. DOE/W-0147, Anrotated Outline for the SCP Oaztual Design Report
(OGV/B6), June 1987 - Provides a standard format aid guidance for the
preparation of the SCP Canmeptual Design Report.

14. DO/M1-O194, Rgords Kanagent Policies and R E, July 1988 -
Establishes policies and requireents aid assigns respcrsibility for the
identification, collection, organization, processing, and storage of records of
the civilian radioactive waste mWrngMnt program in order to docxient aid
facilitate the review of program activities.

15. DOE/RW-YYYY, Quality Assurance EmAuiromts for the Civilian Radioactive
Waste KaNacmt E dggrm- - Defines the quality assuranc re~ for the
PROGRM and establishes a basis for develcqmnt of cmnsistent quality assurance
Eprgrams by OR4, the Project Office(s), aid all other PORM participants.
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16. DO/ i-XX00, Quality Assurance Program Descrirption for the Civilian
Radioactive Waste Mona~~t Promo , - Defines responsibilities and describes
means of iul1lntatin of the quality assurance requirements for the [RXM.

17. Office of storace and ra ortation Systems Quality Assurance Plan for
the Transportation Casks System Develcnt i , Revision 0 - Implents
ME/W&-0032, Quality Assurance Managemnt Policies and RPcuirements and
DOE/FW-0103, Quality Assurance Directive, Inailgated ire for the
casks systems develqpe&nt program element, and provides oty
guidance to the DOE Idaho Cperations Office.

18. OR,/B-7, Systems Fnineeir ra Plan for the Office of Geologic
Repositories, April 1986 - hie purpose of the Systems Enineerirg Management
Plan is to prescribe ow Repository Systems Engineerirg will be 1xplen at
the OCF level and sets forth the minium r id for Repository Systems
Erxineerirg at the Project Office level.

19. OGR/B-12, Project Charter for the Nevada Nuclear Wa Storae
Investicration Proie , June 1987 - Delineates management responsibility,
authority, and accountability for the Nevada Nuclear Waste Storage
Investigations Project. -he project charter establishes the cperational
Danagenent relationships between Hea s Office of Civilian Radioactive
Waste Management and the Nevada Cperatics Office.

20. OGVB-14, Specification of OA Requirents for Higzh-level Waste Form
ftydution, February 1988 - Identifies the basic and supplementary requirements
for qaality assurance programs applied to the waste a tanoe process
activities of high-level waste form production.

21. Apeidix B, 10 CER 50, Quality Assurance Criteria for Nuclear Pcser
Plant - Establishes general Q criteria for safety-related strucbires,
systems, and cpients of nuclear power plants and fuel repxroessirx plants.

22. 10 CFR 60, Disposal of Hioh level Radioactive Wastes in Geologic
Rerositories - Establishes req!irenents for siting, designing, licensing,
constiructing, operating and closing geologic repositories for high-level waste.
Subpart G specifies the general QO criteria of Agpendix B, 10 CFR 50.

23. 10 CER 71, B~cka_%ML and Trnsportation of Radioactive Material - Subpart H
establishes quality assurance reqdruemnts for packaging and transportation of
radioactive materials whidh are similar to the general QA criteria of Appendix
B, 10 CFR 50.

24. 10 CFR 72, LicensiM RBeqdrrnts9 for the Storag e of Spent Fuel in an
IDeperd9ent Spent Fuel StoraMe Installation (ISFSI) - Su1xprt G establishes QA
redirements for siting, designing, licensing, conrstructing, operating, and
deoxunissioninq a fuel-storage facility and specifies the general Q& criteria
of Appendix B, 10 CaR 50.
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25. NRC rEW PLAN, Quality Assurae Prosran for Site Characterization of
HiMh Level Nuclear Waste P sitoies, June 1984 - Defines the criteria ard

eUwtods by whiid the DOE Quality Assuran Program for Site Characterization
activities will be reviewed by the NRC staff d&irin the prelicensing Btase.

26. NUREG-0856, Final Technical Position on Doumentation of QBriter Codes for
High-level Waste anagent, June 1983 - Describes the guidelines (identified
by OaWM as requirements for the PRGA) for umentation of the ces used
by the applicant in perfonmim the analyses suhnitted in suort of a license
aplication under 10 CEO 60.

27. NURBG-1318, Technical Position on items and Activities in the HiMh-vel
Waste Geolggic Repository Brogm Subject to Quality Assurance Ruirmylents,
April 1988 - Provides guidance (identified by O0RW as requirements for the
PROGRAM) on hw to identify item ard activities subject to quality assuranc
in the High-Level Nuclear Waste Repository Program for pre-closure and post-
closure phases of the repository.

28. NtUP-1297, Peer Review for High-Level Waste Repositories Generic Telhnica1
Position, February 29, 1988 - Provides guidance (identified by 0CROR as
requirxements for the PROGRAM) on the definition of peer reviews, the areas
where peer reviews are appropriate, the acxeptability of peers, and the conduct
and dcuzmentation of a peer review.

29. NURBX-1298, Qualification of Existing Data for High-Level Nuclear Waste
Retositories Generic Technical Position, Febr:uary 27, 1988 - Provides guidance
(identified by OCEM as requireuents for the l{ RM14) on the use and
qualification of data that has not be initially collected under a 10 CER 60,
Subpart G, QC Program.

30. RlDXAULiRY GUIDE 7.10, Establishing Quality Assurance Progranm for
Fadkaqijn Used in the WTansport of Radioactive Material, Jarnuary 1983 -
Provides NR guidance (identified by ORH as requirements for the PROGRAM) on
the develcpment of quality assuranr programs for the packagirg used to
transport radioactive material.
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AIIX B

RPATIMOE Ci WE APLICABILM cOF NRC TO S_ IEn C niVESIG=CriN

I. AWl<IcflTfLY CF THE OX IF NRC a CN IX, wALS 1AsL" To
SCIEN=r~C Tv~I~I

The tenn "special" proeses historically has been apllied to processes used to
produce items that are physical structures. The quality of the results of sudi
processes (for example, welding) may be uncertain and highly dqepedent on the
mechanical or interpretive skills of the individual performing the work. For
these reasons, additional ctrtrols were placed on the conduct of sudh work (for
example, the requirements for the procedure to be used being subjected to added
tests and the individual being tested to provide additional confidence in the
skills of the worker). 7he predictable results of such "special" process
controls provides adequate confidence and reasonable 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
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. Ths paper 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 thrcugh the use of suOh
processes are also described.

Scientific investigations involve a large number of different processes, both
laboratory and field, directed to the collection and analysis of data derived
principally frmi the natural environment in and around Yucca Mountain. This
includes studies of the waste package envirrnent. Mhere 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 aprcpriate reviews and aproals as required by the
quality program. We focus in this report on the first three activities since
these are the ones host likely to be interpreted as involving special processes.

The scientific sties include a wide rarne of activities m of which are:

1. cutting ard retrieving core from boreholes

2. waxing core

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

4. Identifying minerals in a sample of tuff using thin section analysis
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5. Preparing and analyzing gecopysical logs frcm a borehole

6. DetenMining groard water level throuh monitored boreholes

7. [erming the dcheistry of pore waters extracted frum a core

8. bhe shapirg of a piece of core for resistivity or induced polarization

This is a typical list and is not all inclusive, however, these scientific
investigations use varioas analytical instruments whidc measure scme parameters.
mhe main variable is the material. It is the variability in sa parameter or
subset of parameters that is the object of the analysis. Note that because most
of this material is natural, we do not }mow in advance the parameters and their
variability. The intr nts used in analyses provide infonation (utpt) due
to a specific response betwee same irpit of energy and the material beirg
examined. The output is the results of a set of physical and cemical laws that
govern the interaction between the input energy (for exanple, x-ray beam of sane
intensity) aid the material (for example, a mineral).

Theoretical and empirical evidence of the adequacy of these analytical
instruments (with their associated procedures) to produce the desired results are
established in a number of ways, principally through apprcpriate calibration of
the instrument and through correlation with existing scientific literature.
Given that the analysis is performed correctly, we are confident that the results
reflect the parameter we want to measure because there is a large body of
literature which supports our reading of the output. Further, this body of
published support was cbtained through ontrolled laboratory processes using
calibrated equipment and has broad aoceptanoe thruwihout the scientific
ccmmunity. Frniamenxtally, it is the mas of technical literature describing
known responses of material to known physical and chemical laws that gives us
confidence in our results.

The criteria in 10 CFR 50, Appendix 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 DOE/RI-YYYY, Qualit
srmce (QAR) which are applicable to the topic of this report

are:

Section 2: Q& Program - Personnel selected shall have education and experience
oiimnisurate with the miniuLm redrements specified in the position description.

Section 3: Scientific Investigations and Design xrtrol - Criteria for the
planning, review/apprval, and performarme of scientific investigations are
prescribed. Scientific notebooks or tpdical ilmenting procedures can be
used for describing how the work is to be done and for No=mentirg the activity.
Surveillances of scientific investigations are crumcted to ensure that
pr yr are followed and documented.
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Section 4: Procirement lonent CMtrl - Techinical requireimnts for equipment
and services used in data oollection, preparation ard analysis are adeguately
doampnted.

Section 5: Intnrticns, Procedure, Plans and Drawings - Activities affectixg
quality shall be prescribed and perforiid in accordarne with d mnted
instructions, procedures, plans or drawirns. A teimical review of the documzIts
used to iplement the activities is requided.

Section 6: Douent Ontrol - amplicable current documents are available at the
location where they are to be used.

Section 7: Control of Rchdiased Items ard Services - 1easures are established
to enszure that pnrdiased material, equipment, and services ccnform to the
PrF doc d mnts.

Section 8: Identification, Citrol of Ite, Sanples, and Docmnts -
ProEures shall be developed aid in pt to ensure that saiples are
identified and controlled in a manner coxsistent with their interded use.

Section 12: Control of Measuring ard Test Equipmnt - Measures shall be
established to ensure that tools, gages, instrumets, and other maasuring and
test equipment used in activities that affect quality are prcerly ctrolled,
calibrated, and adjusted at specific periods to maintain accuracy within
ra~ssary limits.

Section 13: Hardling, Shippirg and Storage - Measures shall be established to
ontrol packaging, handling, storage, shiping, cleaning, and preservation of

material aid etiprnt to prevent damage, loss, or deterioration.

Section 15: Oontrol of Ninccnformimn Ite - Measures shall be established to
control items that do rit conform to i to prevent their inadvertent
installation or use.

Section 16: corrective Action - A oorrective action system is defined to ensure
that significant ocrditicns adverse or potentially adverse to quality are
identified prcmptly and oorrected as soon as possible.

Section 17: O Records - Pecords that furnish documenting evidence of quality
shall be specified, prepared, and maintained in a dae with Administrtive
Procedures.

Section 18: Audits - All II Project activities will be subject to planned
and scheduled internal and external audits to assure that prncedures and
activities cmply with the overall QP Program and to determine their
effectiveness. 21ie audit program will be aspplemnted by independent
surveillance activities.

It is inportant to recognize then that there are controlled processes govexniiq
the collection, preparation, and analysis of data in scientific invstigaticns.
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The interest is not in the sarple per se, bit in physical or cheical parts
ditained fram the sarple. Data is gathered frym a sanple the precise parameters
of whidh are not known in advance. If the processes controllirn the collection,
preparation and analysis of the material are adequate and d xt as having
been follwed during the activity by qualified scientists or technicians
(Sectians 2, 3, ard 5), reasonable assuranc that the data accurately represents
the correct values is dbtained. To further ensure the quality of the work,
instruments used in the data collection and analysis processes are calibrated
(Section 12).

Wiile 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 rot standards for the sample itself. That is to say
there may or may not be clay in the sample and one or more clay mineral species
may be present. Similarly a tedcnician may use standard solutions (National
Eureau of Standards (NBS) Standards) to calibrate the recording instrument prior
to a ceical analysis. This calibration indicates that the instrument is
reading values within an acoeptable range and sensitivity.

The preparation of many samples must meet certain standards, but these can be
evaluated with objective tests the results of which are not solely dependent on
the certification or qualification of the operator and the pr-dures. For
example: thin sections rust be cut to a thickness of 30 microns (evaluated by
recognizing the appropriate birefringenoe "color" of the cotained minerals in
polarized light); core specimens in resistivity and induced polarization
reamrenents must be shaped on a saw (shape is measurable); and waxed core
wrapped at the drill site to preserve the cortained volume of fluids
(preservation determined by weighing the sample at the drill site and weighing it
at the laboratory) illustrate this. In all of these examples the uncertainty
about the quality of the data (that is, does the sample mesure 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, Appedix B, and in NQA-1 of the application
of spec-ial processes are focused on items that are to be a permanent part of a
facility rather than the collection of data. Special processes as defined in
Basic Pequirement #9 are as follows: "Special processes that control or verify
quality, such as those used in weldingx, heat treatirx, and nondestructive
examination, shall be performed by qualified personnel using qualified
procedures in accordare with specified requirements.

2. m e quality of the resulting items is solely a function of the processes
having been performed and tested by qualified personnel usin qualified
procedures. Since one cannot directly test for the quality of the item (for
exarple, an item undergoing weldinr), its quality can only be assume edicated
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
dhemical properties. It is necessary to establish the qualifications of the
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Operator thrcih. m established requairednts (for exaiple, a written
certification test or a perfonnanre test).

The scientists and tecnicians performi- scientific investigaticn are qualified
on the basis of their acad ic rod or wrk experienne or both (Section 2)
prior to their apointmnt. Procures in scientific investigations renive a
technical review for adeq^acy and Deletes (Sections 2, 3, and 5). Quality
is further ensured through calibration of the irktnnmts used in data
collection, preparation, and analysis (Section 12). Axlits and suvreillanoes
are conducted to be sure that procedures are being followed and the work properly
documwented (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 proxess being
applied to the materials are knorwn quantities and are included in the industry-
wide standards or codes required for such activities.

The parameters for materials being studied in scientific investigations are not
)nown 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
these are all measurable features) the sample itself cannot meet some
predetemiined acceptance criteria.

Mhe evaluation of processes in scientific investigations involves several steps.
Initially the purpose of the process (which may consist of cm or more technical
procedures) mist be detailed in the scientific investigation planning do^nient
(SIPD) and the adequacy of the process determined through technical review.
Individual technical procedures also receive a technical review. If a prcxosed
process is beyond the state of the art, a peer review is used. These review
prxcesses are medmanis for qualifying processes. A review of a process must
deteri ne whether the process is adequate for the purpose of the SIFV. Adequate
as used in scientific investigations means that the process addresses the issues
detailed in the SIPD and that there is sufficient cfidenc 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, Appiedix B are adequately built into the technical
proceLdures to produce quality results (that is, results in which there is a high
degree of confidence that they are acxeptable for use in licensing). Calibration
of measuring equiprent, confirmatory or curroorative - by i denedent
prloesses, and use of the 18 criteria exclusive of special processes appear to be
sufficient to ensure quality results in scientific investigations.

Processes in scientific investigations are oriented toward the collection and the
analysis of data, not toward preparing an item for use as part of a permanent
structure. Pre-established acceptanoe criteria for samples or for the results of
data collection and analysis does not normally exist in scientific
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investigations. The main variable is the saiple or material. It is the
variability in sane paraneter or subset of parameters that is the cbject of an
instrumntal or ds]ical analysis or both.

Process controls whidc 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 nrxldestructive examination)
will nct 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 understanling of the process by
the technician or scientist at all (for example, automated ultraviolet
%0ectrosy) .

7he results of all scientific investigation processes used in the High-Level
Waste Repository program depend on the technical abilities of the scientists and
technicians to apply the laws of physics, cheisstry, engineering, and other
sciences. Ths is supported by a very large volume of scientific data already in
existence and accepted by the scientific ommunity and regulatory bodies. 7he
imposition of special process controls will not provide increased assurance that
the results of a scientific investigation is mare correct or accurate than the
results detained through the use of current controls.

3I. APPEMBITr OF Re m OF NIC CAINIC X, uPn lCw 10
SCEEnlmc nFVESfl(kTICN

Scientific investigations are conducted to discover and interpret the nature and
extent of natural phernoamna. It is important to emphasize the words "discover"
and "interpret" when describing the goals of scientific investigations.
Discovery is the process of acqirixq knowledge that was previously urnbxm<n.
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 acoeptance criteria which may be used to verify conformance.

Predetermined accxeptance criteria is an essential element in the caxuct of
inspections. Traditionally, inspections are performed to verify conformanc of
an engineered item to predetennined acceptance criteria. This same approadh is
inapprcpriate for verification of scientific investigatians because such
activities rely an discovery and the interpretation of those natural and physical
laws of science that aid in the explanation of the Ikmmemna. It follows that
the requirenents of Criterion 10, "Inspection" are rat appropriate for use where
scientific investigations rust be cxmtrolled. However, controls are rxK^ssary.

-he QAR describes a set of quality assurance requirements for scientific
investigations that when prperly iuple provide a high degree of confidence
that the results of sudh activities are accurate and complete. The approach
given by the OAR assures the following:

* A thor ugh plan of the investigation is prepared and approved.

A technical review of the plan is completed by the participant.
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* Activities are controlled by suhi measures as technical predures or
scientific ntaebooks.

* CoMputer programs are verified and validated.

* Interface, both internal and external to the investigaticns, are
identified and coitrolled.

* Surveillances, which include technical team ebers, are perfonred to
verify cVapliance.

* A close out verification is performed by the participant to assure
adequacy and cclple s.

Frun the description of the coitrols given by the OR it is clear that
scientific investigations are activities, not items. It is also clear that such
controls are inteided to capture the essence of an activity whose purpose is to
discover and interpret.

3m1. APwCABIY OF 7ME s oQUIR1MN oF a c awmaaN xi, orT an .,"
TO SCE-NIC IFIC

The WR indicates that test aotrol (Criterion XI) of 10 CFR 50, Apendix B,
applies to engineered items but does not apply to scientific investigations.
Ths paper is intended to docment the rationale aid aGproach to satisfy the
intent of Criteria XI.

For erineered items, the requirements of 10 CFR 50, Appeiix B, will be met by
Lirplementation of ANSI/ASME NQ-1-1986t. These ni t are suplemented in
the OAR, Section 11, "Test Oontrol," by the incorporation of guidanr provided
in the NIC Review Plan for OA Programs for Site Charactrizaticn of High Level
Nuclear Waste Repositories.

The cotrols aplied to scientific investigations are identified in Section 3 of
the QAR. Tie following xOvparison with the NRt Review Plan, Chapter 11.0,
depicts how the requiremnts for the c.Ltrols that are applicable to scientific
investigations have been incorporated. iere arriate, the of
ANSI/AME NOA-1-1986b for coitrol of tests have also been incorporated.

It is inportant to note that the QAR allows at least two basic krinds of
doolmlentation which can be used for quality assuraer, docuzmentation, and control
of scientific work. These are the scientific notebook system and the technical
frplementin procedure system. the scientific notebook system will generally be
used by qualified individuals who are usin a high deree of professional
judgement or trial and error methods or who are developing the msthodology by
which an activity will be aoccmplished. Mhe technical icplementing 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
judgement or trial and error mtkhods in the performance of the work. Detailed
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t hnical iplementirn prooedures are required utn it is not possible to deviate
from a prscribed seqn of acticms, without edanaerint the validity of the
results that will be obtained from the work. Ir~gbooks or apptrriate form or
both are used, particularly in repetitive work, to oemnent the performe of
the work accordirg to the tecmical inplementiM procedure, and to maintain
absolute control over all other aspects of the work. Mhe following indicates
where the 1NR Review Plan requiremnts are i off I -II for procedures and
scientific notebooks.

1C Peviw Plan Ain't 11.1

The description of the scope of the test cCntrol program indicates an effective
test program has been established. Program proprovide criteria for (a)
deterinini when a test is required or how aid when testirg activities are
performed, and (b) the test program is Xducted by trained or apprcpriately
qualified personnel. The QA organization, as a minimum, audits these functions.

The work is controlled in Section 3 of the QOR by requiring the preparation of
scientific investigation planning dobuments for individual activities.

It is not appropriate in most cas for iniividual prc edures to address when a
test or testing activities are performed. Scientific investigation activities
cannot necessarily be scheduled as construation activities (for exaiple, take one
coxcrete cylinder for every 50 C.Y. concrete poured). Procedures do, however,
clearly define the sequence of steps to be performed for proper implementation.

Training requirements are covered in Section 2 of the QWR. Fbr both scientific
notebooks and technical itplentrg procedures it is required that any special
training or qualification requirements be clearly defined.

The QAR requires OA organization overview of activities affecting quality.

NRC deviw Plan E tinct 11.2

"Tst plans and procedures are reviewed in accordance with the verification
requirements in Section 3."

This requirement is stated in Section 3.6.1 of the QAR.

NM Pevii Elan uidrs 11.3

"the potential sources of uncertainty and error in test plans and prncedures, and
prameters which must be citrolled and measured to assure that tests are well-
cxrtrolled, are identified."
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This requiremnt is stated in Section 3.6.2 of the CAR.

C Revrie Pin i t 11.4

"Test procedures or instructions provide the follwing:

a. The rqui and acceptanc limits ontained in applicable dacurents,
irBluding precision and aOcracy."

This requirement is stated in Section 3.6.2 of the AR. Tse requirements are
not applicable to scientific notebooks sinxe the end product of research or
exqeriment is data which is used to establish accptanc limits.

b. "Instruction for performirg the test."

This requirement is stated in Sections 3.6.2 and 3.6.3 of the OAR. Ais
requirement is not applicable to scientific notebooks since the purpose of
experiwent or research is to establish methodology.

c. "Test prerequisites such as calibrated instrumentation, adecuate test
equipd4ent and instrumentation, omipleteness of item to be tested, suitable
and controlled envirormental conditions, and provisions for data collection
and storage."

This requiremet is stated in Sections 3.6.2 and 3.6.3 of the QAR. Inspections
are not aplicable to scientific investigation. This requirerent is not
applicable to scientific notebooks since at that phase of researdc, the
methodology of process is not established.

e. "Aoeptarl and rejection criteria, inclulfrt required levels of precision
and accuracy."

This requirement is stated in Section 3.6.4 of the OAR.

f. etsb of data analysis."

For technical inplerentiM procedure this requirement is stated in Section 3.6.3
of the OAR. This requirerent is not applicable to scientific notebooks as data
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is the end product.

g. "Methods of docbmenting or reoardirg test data and results."

This requirement is stated in Section 3.6.5 of the QOR. 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 net."

This requirement is stated in Section 3.6.2 of the OAR.

NRC Reviw lan P Im d ± 131.5

"Test results are documented, evaluated, and their acoeptability detenmire by a
responsible individual or group as described in Section 3."

This resUirxezint is stated in Sections 3.6.1, 3.6.4, and 3.6.5 of the QWR.

IV. A aM=Y OF NC CRI=Ct XIV, K N, , AMD GPR l Sam"
,TO SC3f1lXFIC INV Gl(flTC*

The QAR indicates that inspection, test, and operating status (Criterion XI\) of
10 CFR 50, Appredix 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 ex eptions taken in the QAR for the inspection and test
aspects of Criterion 14 (Criteria X and XI) are described in Sections II and III.

The operating status aspect of this criterion is not applicable to scientific
investigations because the scientific investigations are not performed on
operating equyipment or systems that will affect their safe peration. This is
the intent of Criterion XIV.

The omtrols, placed on scientific investigaticns by Section 3.6 of the QAR
reuire scientific investigations to be planned. The planning requiruients of
Section 2.3 of the QAR provide for sufficient controls to preclude inadvertent
interruption of the investigations and to ensure qperational compatibility with
other site characterization activities.

In swUmiary, sinCe Criteria 14 focuses on the safe operation of equIpment and
systems (erqineered items) being tested and inspected and scientific
investigations are prior to repository cwtruction and cperation, an exception
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has been taken in the QSR ouci that Criterion 14 applies anly to ermieered
items and not to scientific investigatis. be critrols established in the QOR
for scientific investigatis are sufficient to assure the prpwer oat of
scientific investigaticrs and their impact on site dcaracterization activities.
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GISSARY

The terms and definitions of NQA-1 Supplement S-1 shall apply with the following
additions. Where differences exist between this dociment and others, the
definitions in this docnient shall take precedence.

Activities Affcti C)ualit: Deed , actions, functions, proesse-s, tasks, or
work which influence the achievement or verification of CROK program quality
requirements or objectives. For the geologic repository this includes
activities affecting the quality of all systems, str'xuatres, and ocxmpoents
important to safety and the design and characterization of engineered or natural
barriers important to waste isolation. Examples of sudh activities include site
characterization, design, pr curement, fabrication, construction, erection,
installation, inspection, testing, auditing, surveillance, assessment, handling,
packaging, transportation, storage, cleaning, operation, maintenance, repairing,
Mrdifying, performance confirmation, permanent closure, decxntamination, and
dismatling.

Baselj: (noun) A set of criteria or critical observations or data that are
under change and distribution control and are used for comparison or as a
control. (verb) 7he act of formally approving and aceptirng a set of criteria
or critical observations or data for use as a coparison or as a control.

C firmatory ¶tiin: An evaluation cchducted under a 10 CFR 60 Subpart G
quality assurance program that investigates the properties of interest of an
edstding data base.

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

The act of defining the above technical requireraents at each develcpmental stage
of the final design (that is, fram cxwetal 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 includhes the initial step of data reduction as well as
broad level system analysis, such as performance assessments, which integrate
many other data and analysis of individual parameters.
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Desian Activities: Activities related to the design process including data
collecticn and analyses activities that are used in supporting design
develcpeit and verification.

Desicin Pwi: A formally dooumented evaluation cxducted at various points
during the design prooss that cxipares design Mmentatia1 against amplicable
codes, stardards, and other specificatians to determire its aeqacy and the
extent to wich the design conforms to stated rai ns.

Plaimero Item: Ary stcture, systea, or ocmpueznt identified in design
nts as beirg a furctional part of the completed facility.

Gracde Ouality Assurarn: A method used to identify ON program CItrols to be
applied to item and activities am-ristent with their importance to safety,
waste isolation, or achievement of quality objectives. The degree to Bibi Qh
prgram controls are aplied is Grf nsurate with function, coaplexity,
~iero of failure, reliability, replicability and economic cxnsiderations.

Itmxxrtant to Safet: Essential to or affectixg the ability to prevent or
mitigate an accident that culd 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 tine until the completion of permanent closure.

pumL.T& to Waste Isolation: Essential to or affecting the ability to inhibit
the transport of radioactive material so that amounts and coxitentrations of this
material entering the a ssible environment after permanent closure will be kept
within limits prescribed by 10 CFR 60 and 40 CFR 191.

sIkxctrination: Instruction or reading rexuiruments to familiarize persounnel in
basic principles or elements or a sntal skill.

Itzm: An all-inclusive term ommcnly used in place of any of the following:
structure, system, cacponent, material, and eqaipment.

Items Iuportant to Sa 7hoy: Those engineered systems, structures, and ocx rU nts
esserntial to, or affecting, the ability to prevent or mitigate an accident that
could result in a radciation dose to the whole body, or any organ, of 0.5 rem or
greater at or beycid the nearest bcrldary of the unrestricted area at any time
until the ompletion of permanent closure (10 CFR 60.2).

Items Imortantm to Waste Isolation: Chase natural and engineered barriers
essential to, or affecting, the ability to prevent the release of radicnuclides
to the accessible environment and achieve the postclosure perforuxe dbjectives
prescribed in 10 CFR 60.

Pbdl: A system of postulates, data, and inferences, presented as a mathematical
description of an entity, state of affairs, process, or system.
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: it Prchase reqjisitims, purchase orders, drawings,
contracts, specificatiom, or instrutiuns used to define reg ui for
prhase and broadly inter by OaM to include work orders, work
authorization letters, store orders, mDoramxa of uxerstarndin, field task
pr isa/agreents, ard interagency agreements.

0-List (Quality List): A list of structures, systaes, and admaents that have
been deterined to be important to safety and enHineered barriers that have been
determined to be ijportant to waste isolation (Quality Level 1 item).

Quality Acdievent: The act of attaining or exceedin a degree of excellenze.

uality Activities List: In the geologic repository program, a list of those
major activities conruc durire site dcaracterization, clastncticn,
qperation, or closure that relate to natural barriers that have been deteried
to be important to waste isolation. These activities are covered urder 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 BMRaM: A docucented descripticn of the controls used for
achieving and verifying quality.

Peadines wReview: An independent systematic, &ocmnted review to determine,
and inform management of, the readiness to advance frmone phase, process, or
activity into another. Readiness reviews are used to coordinate many elements,
to provide attention to detail, and to assure that the project is ready to
proceed to the comprehensive review of a total project or a particular segment
of the project.

Scieitific tion: Any researdh, experiment, test, study, or activity
that is performed for the purpose of investigating the natural barriers or man-
made aspects of the geologic repository including the overall design of the
facilities and waste package. This inludes the various stixles of activities
that are perforund for, or in support of, the investigation, exploration, site
dcaracterization, design ba development, lioensirx, Oc nstrcticn, operation,
monitoring, perfoace evaluati, or closure of the geologic repository.

Scientific c : A doumnt imidi 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. 7hese
notebooks may be used in lieu of tedhnical procedures.

7bdmnical Review: A documented, traceable, in-depth, critical review, analysis,
or evaluation of dcurents, materials, or data that falls within the state of
the art cmducted to verify or validate or both its applicability, a rrectzAs,
adequacy, and completeness. Technical reviews are performed by qualified
perscrnel with tedhnical expertise at least equivalent to those who cazducted
the original work, and who are independent of those who condicted the work being
reviewed.
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: In-deth instruction or practice or both to develop or maintain
proficiency in a subject or activity.


