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OGP/B-3, Quality Assurance Plan for High Ieve3 Radioactive Waste
Repositorie, August 1986; tDOE/W-32, Quality Assuranceaement
Policies and Peguireents, Octoer 1985; DOE/W-0103,0 Qualitym
Directie,, October 1986; and the "Director's Sta ts on Managirg for
Quality and Quality Assurance," July 14, 1987, were reevaluated in light of
OmVnressional irectio of the Civilian Radioactive Waste Management
Program in De9ber 1987 amd a major reanizatio of the Office of
Civilian Radioactive Waste Management in April 1988. As a result of the
reevaluation, these four documents have been s and replaced by
DOE/TN-0214, Ouality Assurance Ramiremert Document (QA) and DWO/-
0215, Quality Assurance ro scrition (QPD). O B-14, Qualiy
Assurance Reauiremmyts for Hich-level Waste Form Production, FEbtuary 1988,
has been serseded ard replaced by the QARD.

(x)
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GENEPAL

Quality adievement is a continuing responsibility of n ent at all levels
in the U.S. Department of Energy's Civilian Radioactive Waste Management
Progra (PWGM"). Well defined quality assurarce (QA) programs descrlbing the
mirdn nagent contrls needed to adcieve POEMAM ctjectives are to be
established and effectively brplemented by all PM participants. Ihese
participants inxlude the Office of Civilian Radioactive Waste Management
(O0M,, Assistant Secretary for Nuclear Energy (NE), Assistant Secretary for
Defense Programs (DP), Operations Offices, Project Offices,, contractors,

s ,actors national labatories, ard other en agencies performing
activities affectin quality for the PEOM.

E;~E AND A

Ihis document defines the quality assurance requirements governirg activities
affectir pquality of all E1ROPM participants unless specifically stated
otherwise herein. qhese quality assurar req !:i are applicable to the
Mined Geologic Disposal System (M6), Waste A ptar Pocess Activities of
High-level Waste Form Production, Transport of Spent Fuel and High-level
Nuclear Waste, and lvnitared Retrievable Storage.

The anplificaticns identified in Sections 1 through 18 of this dooament are in
additicn to AI/ASME NQ-1-1986b (NQA-1) regue t and apply to all PMGRM
elements.

Specific amiplifications of OaM's quality assurarc program applicable to the
follawix prgraos, Mined Geologic Disposal System, Waste Aceptance Process
Activities of High-level Waste Form Production, Transport of Spent Fuel and
High-level Waste, and 1onitored Retrievable Storage are identified in the
apdices to this doaament.

PGRAM pt develop quality assuranre program desciptions and lawer-
tier d nts to iplement the iremnt of the QAD.

This domnt incororates and s nts the applicable quality assuraic
progra req is fram 10 CFR 60; 10 CER 71; 10 CFR 72; 10 CER 50, Appendix
B; NQA-1; and DOE Orders. As suchi, only this document and the documents
identified herein need be referenced f OCrM's quality assurance program
requirements. Hwver, this document has nt i the technical
ifplementation requi aid criteria of Regulatics, DOE orders, and
applicable NURMs that are to be used when iplemntirq the OCEM quality
assurance program.

(xiii)
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NQA-1 has been diosen as the basic docunent for the OCFI quality assurance
og reires because DOE Order 5700.6B, Ouality Assan, has endorsed

NQ-1 as the preferred stardard for quality assurance requirements for the
nuclear area and the United States Nuclear Regulatory Qonmission (NRC) in
Regulatory Guide 1.28 has found that the reqet of NQA-1 are acoele
for use in qpality assurance programs for reactor design and construction.

Tgether, DME/Z-0214, Oualitv Assurance RPfuirements Doc.ment (QARD) and
agproved Quality Assurarc Program Ds p (QAF~) represent the "quality
assurance plan" for the Civilian Radioactive Waste Management Program.

Deviations betweent as stated in this document and any higher-tier
requirements d oument accurately reflect approved exceptio D to, or
clarifications of, the higher-tier requirements. In the event of differences
between a requirement stated in this document and statements in any lower-tier
doclmcent, this document shall prevail unless the organization responsible for
the lower-tier dolem-nt has obtained prior written OCWM amrrence with the
exception or clarification.

R SIBITfl

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

OrAIXTY ASSURANC PAM BASIS

An important quality principle on which the quality assurance program has been
based requires greater clarification. This principle is that each person in
the FUGRAM is responsible for the achdievement of quality in the work the
person perform.

his quality assurance program provides for both the achievement of quality and
the verification of that achievement. The line organization has total
responsibility for the achievement of quality and the performanc of quality
control verifications, sudc as inspections and tests, to assure the achievement
of quality. The quality assurance organiztion has the responsibility to
provide assurance to senior line management of the line organization's
achievement and verification of quality. This is accamplished thxrouh the
conduct of overview activities sudc as audits, surveillances and assessments.
This concept represents an approach that departs face the more traditional
(classic) quality assurance found in mist nuclear power plant quality assurance
pXrgramS, in which the quality control verifications are performed by personnel
who are part of the quality assurance organization.

(xiv)
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The line organization ensures that people who perform quality reviews and
quality cntrol verifications met the i t of this document for
reviewer irdepene frlm the work being perfoamed.

She quality assuran e organization mintains a strctq overview presence in the
quality assurance program. To iirplement a strocg overview program the quality
assurance organization performs sufficient and effective verifications (such
as, audits, surveillanes, and ass smnts) on activities affecting quality.
Overview activities are scheduled to address the concerns of mnagement and
complement the actual performance of activities affecting quality. The
scheduling process Bust be flexible to meet changes in work activities and
newly identified concerns. Mhile 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
suport furctions that may be necessary to assure Pfrlezrnttion of an
effective quality assurance program.

(xv)



-J

.

QAR Revision 2

OECTIM I

1.0 GENERAL

Ihe pMvvisicns of NM-1 Basic Req 1i 1 and ISplret S-1 shall
apply with the following anlifiti.

1.1 QJ= ASMW= Jt DGRAM E GIN P21

q1he quality assuranc organization is responsible for describirg,
integrating, and mnnitorirg agreed qpon quality assurarne actiivities
within the sope of the quality assuranKe program. The quality assurance
organization is responsible for ensurirg the quality assurance program is
described in a quality assurance program descrii docmrnt, integrating
quality assurance requirements with line thrugh review and
carQnrenoe of the quality assurance program detailed technical and
quality assurance adinistative prvdres, and nnito the quality
assuraxce program activities through verification activities that, as a
minimum, inilude surveillances, audits, ard aessn.

Eaci PfUGIM participast shall identify the quality assurarn managaemnt
position within their ganization respsible for the establishment and
rplementatlion of their respective quality assurance programs. his

quality assurance agement position shall have the following
diaractriStiCS:

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

(b) Kwledge ard experience in the areas of quality assuranc and
m anagement

(c) Ihe authority and responsibility to verify the adequacy and
fplementation effectiveness of organizations' and subtier
organizations' quality assuranc program

(d) No other duties or responsibilities unrelated to quality assurarnx
that could prevent full attention to quality assurarn2 program
mattess

(e) Sufficient freedom fnmn cost and sdule consideratis when opposed
to quality considerations

(1)
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(f) Akess to senior management and management at the next higher POM
o nizational level to idetify, and obain resolution to,

Luresolved quality corcerns

(g) Review aid aproval Jr erdatiauoity for quality assurarxe
programn, revisions to, and irtatins thereof.

1.2 =IWX P=CN OF WI

ben OW or another PROGRAM pa delegates work to other EM
participants, a qualified irdividual or organization frm within the
delegating office shall be designated as responsible for the quality of
the delegated woric. PROXPM parti s hall describe the major
delegations of work involved in establishirg the quality assuranoe program
or any part thereof to ary other organizations.

1.3 DISIE RO TICU

Provisions shall be made for the resolution of disputes involvinx quality
arisirg from a differenoe of opinion at a given organizational level.
lhese provisions shall inxlude progressively elevatin the dispute to the
level of the PROADirec , if necessary.

1.4 ATaT NW AND LY aaCENW RESOxtI

Provisics shall be established forIdividals to express allegations and
quality c1rcrns as outlined or specified in the OCEM Quality otncerns
Directive.

1.5 STIOP WORK PROVISICNS

Provisions for issuing and lifting stop work orders/requests shall be
developed and implemented. Provisions shall include the following
factors:

(a) Criteria for stcppinj work and for lifting stop work orders/requests

(b) Authorities and responsibilities

(c) Mbethodology for lifting stop work orders/reqpcsts.

(2)
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rEare 2

QuaTY MUM PPEM

2.0 GENERAL

She provisions of NQA-1 Basic Rq un 2; Suppleients 2S-1, 2S-2, 2S-
3, and 2S-4; and AppeUnix 2A-1 sbhall apply with the following
clarifications and amplifications.

2.1 M =Y ASSURANCE rGRPM

MPGM s shall develoc quality assurance program documents
that address quality assurance pgram requi s applicable to their
respective PEONIRM scope of work. Quality assurance program documents
shall consist of a quality assurance program desipti (soet s
referred to as a QA Plan) and detailed tecnical and quality assurance
administrative prc-dures Ihe quality assurance program shall meet the
rew~yired~ts established by this dooumsnt. The quality assurance program
descriptions shall be reviewed and acoepted in a timely manmer by line

of the next higher organizational level. PGRO M-participants,
quality assurance organizations shall review and make re- ations to
line managnt co ni r the acoeptance of laoer-tier quality assurance
program descriptions.

2.1.1 PW ORPM Participants' Quality Assurarne Programes

PE dMM participants' quality assnra program description
doynets shall include:

(a) Descripticns of the management controls and lines of
ocoim~nication that exist with their contractors to assure
direction of the quality assurance program

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

(C) Dcriptions of the quality assurance program
responsibilities of each of the organizational elements
shown on the organizational charts

(d) Descriptios of persons and organizations that have
authority to identify and resolve quality problems and of
programs that will implement these actions

(3)
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(e) Identification of existig or prmposed quality assurance
program tive prs

(f) Desciption of the organizational responsibilities for
reviewnig, apgrovin, verifyirg, and validating design
criteria and design docuznnts

(g) De n of the inspection program, includlirg
organizational responsibilities

(h) Descripticn of the test control program scope

(i) ripticn of the scope and types of measurin and test
eqyiptnt to be controlled by the quality assurarns program

(j) Desciption of the method for control of errxems,
rejected, s ed, r otherwise unsuitable data.

Eadc partic has the responsibility to define the specific
arplicability of these quality assurance program requir to
his 5tier program p.

2.2 ROl 11JCE OF PERNEL

If verification personnl are not part of the formal quality assurar=
orgadzation, they shall have sufficient authority, access to work areas,
and ranizational free to (1) identify quality problems; (2) initiate,
recmmrd, or provide solutions to quality prtblems throh designated
dcamnels; (3) verify letation of solutions; arid (4) assure that
further processirn, delivery, installation, or use is controlled until
Per disposition to resolve a nALA nformnAe, deficiency or
unsatisfactory condition has ocurred. Wien verification personnel are
not part of the formal quality assurance organization (that is, part of
the line organization), then the quality assurance organization shall
overview the verification activities.

2.3 PLAn4G

Participants' QA Programs shall include provisions for quality assurance
program planing to be integrated and crdinated ang participating
organizations, inclu-ii the quality assurance organization to provide
consistency and pleteness and to avoid duplication of effort. Quality
assurarre program planing shall consider, as a minimzm, the following
elements:

(4)
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(a) Definition of activities

(b) Dt ination of the applicability of the quality assurance program
to items aid activities based on their frt&Koe to applicable
PEROM objectives

(c) Selective application of airiate quality assurance program
reqgdxints ard prai cmntrols (that is, a graded aproach) to
ites and activities

(d) Assigrnent of respoisibilities for quality assurance program caitrol
aid verification activities

(e) Identification of the specific scientific or tednical infoation to
be collected, analyzed, or used

(f) Identification of applicable technical aid quality assurance program
ianagement mcmtrol aid verification activities

(g) Identifiatio of field, laboratory, and engineerig procdures for
Caiipln, testing, and analysis activities

(h) Provisions for the identification of required quality assurane
records.

2.4 RimDNESS RVIEI S

eadiness reviews shall be planned, performd, and do e and shall
apply to major sPmeduled or planned activities that affect or could affect
quality. Readiness reviews shall provide visible evidence of the
following aracteristics:

(a) Work activity prerequisites have been satisfied

(b) Detailed termnical aid quality assurance program administrative
prncrsX have been reviewed for adequacy aid aroiatteness

(c) Personel have been suitably trained and qualified.

2.5 GRAM)D QUAITY A7&SSURANCE P PAM

2.5.1 Method

A sthodology shall be developed to identify those its and
activities to which the quality assurance program applies.

(5)
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2.5.2 Arplication of Pn ard 0antrols

Quality assurance prgram i s and procedural controls
shall be selectively applied. The selective application and the
degree of application of the quality assurance program
requiren~nts assigned to each item and activity shall be
. annsurate with the following factors:

(a) prn c of failure

(b) Iipozta of data

(c) crnplexdty of fmncticn

(d) Peliability of process

(e) pdility of results

(f) Uniqueness of product

(g) Degree of functional product dezonstration

(h) Degree of stardation

(i) History of quality

(j) Iqtact on schedule or cost to replace in the event of
failure

(}k) Necessity of special controls or processes

(1) Significanc to licensing process.

2.6 PERSONNELE SEECBICK, j DTCHRAINTIW, 1FSDAING, AND QMUMCIFICKI~t

2.6.1 Supplement 2S-1 and Appendix 2A-1 shall only apply to personnel
who cduct inspections and test activities to verify
conformance of items to specified requirements for the purpose
of acoeptance and to d arstrate that items will perform
satisfactorily in service.

(6)
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2.6.2 Suplement 2S-4 to NQM-1 shall apply exept, that Paragraph 2 is
anplified with the folluwing requi :

(a) Management of each PG -patpant oanizati shall
analyze each job position to determine the quality-
affectin task responsibilities of the position. The
results of each analysis shall be do in position
descriptions that includes the education and experience
prereqfiisites for each position involved in the performacre
or verification of activities affecting quality.

(b) Pcrs el selected to perform or verify activities
affecting quality shall have education, experience, and
traininq with rie mini r mes
specified. Relevant education and erience shall be
verified. The capabilities of an individual shall be based
upon an evaluation of education and experience ard cxpared
to those qualification reqpirements established for the
position. Management shall mwnitor the performanc of
personnel doing work affecting quality and, at least
annually, determine the need for retraining or
reassignment.

2.7 SURDTIILANCE

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

(a) Surveillance of activities affecting quality shall be planned,
performed, doumented, and reported to approlriate maagement.

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

(1) Verify quality of work in progress

(2) Doc=ment ompliance or nonccmpliance with reqyirements and
procedures

(3) Identify actual and potential deficiencies and deviations and
prumote przpt corrective action by oDgnizant managent
responsible for perforing the work

(4) Provide management information on activities urder surveillanoe

(5) Verify timely frplementation of corrective action.

(7)
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(c) Surveillance shall be perfoned by persnel who are knowledgeable
in, and not directly responsible for, the activities under
surveillance.

(d) Surveillance results shall be documented in a report that contains
the following elements as a minimm:

(1) D ti of the activity or item under surveillance

(2) Identification of the pers ons ruix the surveillance

(3) Identificaticn of the persons contacted durirn the surveillance

(4) List of the ir gy goverirxd the activity or item

(5) Summary of the surveillance results that identifies
deficiencies, deviations, or exenplary practices observed

(6) Summary of any immediate corr.ctive actions taken.

2.8 HAI@GEME2= ASESSMENT

Irdeperdent inanagerwee assessnts by persons above or outside the quality
assuraroc oganization shall be corducted at least armually by, or at the
direction of, the highest nagemeint position identified in each PEOM MM-
participant's organization. Ihese managmnt asscssments shall evaluate,
as a dxnlmrm, the following program aspects:

(a) Effectiveness of quality assurance program inplementation

(b) Adequacy of planning and procedural ccntrols

(c) Effectiveness of the corrective action Eystem

(d) Adequacy of organizational structure aid staffing to iuplement the
quality assurance program

(e) Adequacy of the indoctrination and trainirx program

(f) Adequacy of the quality assurance rnnagenent information tradkiq,
evaluation, aid reporting syStem.

(8)
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2.9 QtAlY ASSURNCE PGROM ANG ONF RE1X;rW fl AND S IACMC

(a) P!EMM participants shall report, disseminate, and track the
follwir types of quality-related anage infoma tionas a
minimtnn:

(1) Status of develqcpnt and hplezwitation of the quality
assuanne proram

(2) Status of resolution of significant c ditions adverse to
quality, Q5 issues, and trends

(3) Sumary of inanagenent oveview results (exenpary practices
shall be reported but need not be tracked).

(b) Quality assuranme program management information shall be reported at
least quarterly to the aqropriate level of management and the next
higher PEOM-participant oganizational level.

(9)
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8=0flra 3

ESIGN Maa L
3.0 GENERAL

The prvisions of NQA-1 Basic ei 3 and Suplement 3S-1 shall
apply to design, from tual design thrc final design. The
folld clarification aid anplifications shall aply to design and
design activities.

3.1 DESIGN ERRO AND LIET MM O CMM

Errors and deficiezries in aeroved design and design information
documents shall be documented, and corrective action shall be taken in
acoordance with Section 16.

3.2 [ESIGN CAG

The impact of design changes on pr es and training shall be
evaluated. She changes shall be oamanicated to all affected groups or
individuals.

3.3 CIMUUER SolFuItRE DESIGN AND CIMRDL

3.3.1 Aplication of R i

(a) A cxczter software design and contrl program shall be
developed to meet the minionum requirements of this
subsecion and shall be consistent with the doc.mentation
guidarne specified in NLrO-0856, Final Technical Psition
on Documentation of Car0 odes for Hiqh-evel Waste
Management, June 1983.

(b) POGR particip iplement qxter software
develcpmnt activities shall adhere to a cngputer software
life cycle model. The relative eqphasis placed on each
phase of the cocuuter software life cycle will depend on
the nature and complexity of the compxter software being
developed.

(c) The documentation for each phase of the ccapiter software
life cycle shall be reviewed and approved as specified in
each PaIGRMM-participant's crututer software QA Plan.

(10)
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(d) An exanple of one ccmpter software life cycle model is
described beow:

(1) '

(2) Design

(3) eat taio

(4) Test

(5) Installation and Chekout

(6) Operation and Maintnance.

3.3.2 ter Software QC Plan

The application of the cipzter software life cycle to ompzter
software develqzent and use shall be as described in a ccmpter
software QA plan.

(a) A cmputer software CA plan shall be prepared for eaci
tcmpter software develcprent or application effort at the
start of the ccrqpter software life cycle. The plan may
be prepared lndividually for eadh piece of opupter
software or may exist as a generic dooument to be applied
to all cmp&ter software prepared within an organization.
lhe o:muter software QX plan shall identify:

(1) 0ziter software produts to whici it applies

(2) Organizations responsible for aiquter software
quality and their tasks and responsibilities

(3) Required dacmwntation

(4) Required ocrpit software reviews

The aputer software QA plan should reference ary
ta s ventions, techniques, or wthodologies which

guide the ocmpiter software develcpment and describe
methods to assure ocpliance to the cmppter software QA
plan.

(11)
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(b) Within the ccmuter software QA plan, Coumter software
life-cycle management shall be described. Eadh PROMM
participant shall present the specific camter software
life-cycle controls for their organization in their
cmpxter software (A plan. [he following life-cycle
elements shall apply, as appropriate, for the specific
life-cycle model defined, interpreted, and described in
eadh PIRGRUM-participant's cmpiter software QA plan.

(C) i Fhase

Requirements that pertain to functionality, performance,
design Constraints, attributes, and external interfaces of
the completed coqxter software shall be specified,
docsnented, and reviewed.

7hese requiements shall have the followirz
characteristics:

(1) Format and language Inderstandable by the progra.mming
organization and the user

(2) Sufficient detail to allow for objective verification

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

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

(d) Design Thase

A campter software design based on the requirements shall
be specified, documented, and systematically reviewed. Ohe
design shall specify the overall structure (control and
data flow) and the reduction of the overall structure into
physical solutions (algorithms, equations, control logic,
and data structures). Ihe design may necessitate the
irdification of the requirements documentation.

Design-phase verification activities shall consist of:

(1) Generation of design-based test cases

(2) Review and analysis of the omputer software design

(3) Verification of the cxmputer software design.

(12)
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(e) IPpleentation Be

Mhe design shall be translated into a prograinmdg language
and the ihplented oaputer software shall be debugged.
Only minor, if art, design issues shall be resolved at this
phase.

Iwplenmntatic&tiase verification activities shall consist
of:

(1) Possible modification of test cases necssary due to
design changes made durin oodin

(2) Examination of source code listings to assure
adherence to coding stardards and conventions.

(f) Testing Phase

7Me design as inplemented in code shall be exercised by
executing the test cases. Failure to successfully execute
the test cases may require the m ifti of the
requirements, the design, the ipementation, or the test
plans and test cases.

Testing-phase verification activities shall consist of:

(1) Evaluation of the completed caputer software to
assure adherence to the rei n

(2) Preparation of a report on the results of ccIputer
software verification.

(g) allati ad eckut Base

OInter software beomes part of a system incorporating
other ompxuter software I ts, the hardware, and
production data. 7he process of Integrati the omputer
software with other rciiponents may consist of installing
hardware, installir the program, rofoniattirg or creating
databases, and verifylI that all cumponents have been
included.

Testing activities during the installation ai deckt
phase shall consist of e titest cases for
installation and iation. Test cases from earlier
phases shall be enhanced and used for installation testing.

(13)
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(h) Operations and Maintenance Phase

7he cmpater software shall be aqroved for operational
use. Furthr activity shall consist of opxrter software
mHntenane to remove latent errors (corrective
mintenanc_), to respand to new or revised requirents
(perfective aitce), or to adapt the acompter software
to dharmes in the ompter software environment (abptive
maintenane). Cmputer software modifications shall be
anti~ved, doamentsd, rtested (including regression teting,
as a-r!pErite), and oontrolled in acxnrdarx with
Subsection 3.3.3.

3.3.3 0mputer Software Verification aid Validation

(a) Ihe responsible PM M-participant orgazatin shall
develop verification and validation plans that shall employ
methods such as isti, analysis, de tation, aid
test to assure that the tcmuter software adequately and
correctly perfume all intended functions and that the
omputer software does not perform any function that,
either by itself or in combination with other functions,
can degrade the entire system.

(b) Verification and validation activities shall be planned and
performed relative to specific hardware configurations.
The degree of verification and validation activity shall be
determined by the type and complexity of the computer
software. Prior to use for a licensing activity,
verification and validation of the final version of the
software product shall be accomplished by an irdepedent
individual or organization, one who did not work on the
original software. The results of verification and
validation activities shall be docketed.

(c) Verification and/or validation of campiter software shold
be performed in two stages:

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

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

The first stage shduld involve activities (that is,
iterations of tests and runs) to arrive at a final product.
It is not required to document all of the activities
performed to satisfy the coamter software developer.

(14)
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3.3.4 Verification

Verification activities shall be intrated into applicable phases
of the coupiter software life cycle and shall be performed to an
extent mensurate with the critical lnportaroe of the ccmpter
software. QCamter software verification shall be performed to
assure that the omqxuter software requirements are implemented in
the c1mputer software design and that the coapater software design
is imlemented in code. Apprcrriate methods such as inspection,
analysis, test, or demnstration shall be applied to accomplish
verification objectives.

3.3.5 Validation

(a) The program of validation of comquter software shall be
doc~uented. Validation activities are performed to
demonstrate that the model as embodied in the omzputer
software is a correct representation of the process or
system for Aiddh it is intendied. This is accotplished by
comparinl camputer software results against verified and
traceable data obtained from laboratory experiments, field
experiments, or observations or in situ testirn. Where
validation of the software has been performed, specific
sets of data used in the validation process shall be
identified, and their use shall be justified.

(b) Mhen data are not available from the sources mentioned
above, alternative approaches used shall be docieted.
Alternative approaches may include peer review and
azIpa}Yrisons with the results of similar analyses performed
with verified cmputer software. The results of computer
software validation shall be dooamented.

3.3.6 CQputer Software Configuration Management

A cmputer software configuration management system shall be
established to assure positive identification of cmputer software
and control of ocmputer software baseline charges.

(a) Configuration Identification

A configuration baseline-shall be identified at the
ompletion of each major phase of the computer software

life cycle. Approved changes to a baseline shall be added
periodically to the baseline as updates. A baseline plus
updates shall specify the most recent campter software
configuration.

(15)
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Updates shall be incrporated into su it baselines.
Both baselines aid updates shall be defined by their
cmposition of camxper software configuration items.

A labeling system for c-onfiguration items shall be
ilplemsnted that:

(1) Uniqgely identifies eadh configuraticn item or version
nuber

(2) Identifies dakges to configuration items by revision

(3) Places the configuration item in a relationship with
other configuration items.

(b) COnfiguration Change Cmtrol

Changes to baselined omputer software configuration items
shall be formally docunented. This documentation shall
contain a description of the changes, the identification of
the originatin organization, the rationale for the
changes, and the identification of affected baselines and
coMuter software configuration items. The change should
be formally evaluated by a qualified irdividual or
organization with the ability to approve or disapprove
pz posed changes. Assurance shall be provided that only
authorized changes are made to uompiter software baselines
and computer software configuration items.

(c) Configuration Status Acxxuntin

7he information that is needed to manage cmpiuter software
configuration items shall be recosded and reported. This
information shall include a listing of the approved
configuration identification, the status of proposed
changes to the configuration, the iMplementation status of
approveA changes, and information to support the funcftions
of configuration identification and configuration control.

(16)
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3.3.7 Documentation

Minimu accepable epxter sofare life-cycle docLentation that
has been developed or modified shall be specified in each PR4XMM-
participant's cmupter software QA plan. The do=mentation
provided shall meet the requirements of Subsections 3.3.7.a
through 3.3.7.e, as applicable. maditional documentation my also
be identified in the ouiter software QA plan for each PRDGRNM-
participantEs cxmxuter software project.

(a) Omuter Software d equirenznt Specification

A specific capability of ccmputer software can be called a
reqjdxemnkn only if its achievement can be verified by a
prescribed method. Omputer software req~zixeets
documentation shall outline the reayirements that the
proposed xzipater software mist fulfill. ¶he requirements
shall address the following:

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

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

(3) Design constraints ioiposed on - any
elements that will restrict design options

(4) Attrilutes - non-time-related issues of computer
software operations such as portability, correctness,
securityl maintainability, etc.

(5) External Interfa - iractions with other
participants, hardware, and other computer software.

(b) Cxuputer Software Design Dxcentation

0c ter software design dooucents or series of documents
shall cotain:

(1) A description of the major copwnents of the computer
software design as they relate to the re ouints in
the compxter software requirements specification

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

(17)
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(3) A dcrptio of the allowable and tolerable ranges
for irpits and outprts

(4) The design described in a maer that is easily
traceable to the ccmpzter softwae re ire

(5) Code assent ard s ort d entat and
descriptions of t atica models ad numerical
methods as required. by NLRB-0856

(6) QCitimuirq do, ntation, code lists, ard cmputer
software sVmnary form as required by NELR3-W0856.

(c) tr Software IDlementatin kxmntation

Design dchanes made to the r i ts and design Btase
do~i~nts shall be assessed as to the impact on the design.
The revised rui n and design phase docments shall
be reviewed to the same level of review as the original
documents. The results should be the basis for the
cxiputer software verification and validation plans.

(d) Ompuer Software Verification and Validation Documentation

Qtipzter software verification and validation documentation
shall include a plan that describes tasks and criteria for
accompli the verification of the coapater software in
each phase and any plans for validation of the compiter
software. The documentation shall also specify the
hardware and system compiter software configuration
pertinent to the computer software.

The documentation shall be organized in a manner that
allows traceability to both the omaputer software
requirements and the compiter software design. This
documentation shall also include a report on the results of
the execution of the computer software verification and any
validation activities. This report shall include the
results of reviews, audits, tests, and a sEmmary of the
status of the ccmputer software.

(18)
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(e) User DIounentation

User docimentation shall be prepared in A dams with
NLUME856 and shall inxbude a description of:

(1) Program omisiderations,, cptions, and Initialization
pr ocedures

(2) Anticipated error situations and how the user can
correct them

(3) Internal and external data files, their iqput
sequene, stnz es, units, and rarnes

(4) Irpt and output cptions, defaults, and formats

(5) System interface features aid limitations

(6) Iforation for dtAinirM user and naina uort

(7) Sanple problem

3.3.8 Reviews

Reviews of auter software developicnt activity shall be
perfogme as each life cycle phase is completed to assure the
Depletenss aiad integrity of each developlnt phase. the
procedures used for reviews shall identify the participants aid
their specific responsibilities durin the reviews and in the
preparation ai distribtion of the review reports.

7he doocimetation for reviews shall contain a record of review
cmments, a plan, timetable for resolution of the review cogmets,
and the persons responsible for this resolution.

After review Acmments are resolved, the approved doczments shall
be updated and placed under configuratio inanagenent.

(a) Cmputer Software R ui Review

The review of axxter software req irements shall be
performed at the ompletion of the computer software
required~ns documentaticn. 7his review shall assure that
the requirements are cmplete, verifiable, and consistent.
The review shall also assure that there is sufficient
detail available to complete the computer software design.

(19)
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(b) Our Software Design Review

The xmpxter software design review shall be held at the
letion of the cOpiter software design documentaticn.

This review shall evaluate the technical adequacy of the
design agroach and assure that the design oop lies with
the criteria in the ccepzter sof tare quirements
specification. The complexity of the cotquter software
design may require the performance of two design reviews,
one at the completion of the overall ocmputer software
architecture and the second at the completion of the total
design.

(c) Ozpxter Software Iiplementation Review

The coiaputer software oiplementation review is an
evaluation of the cozpleted requirements, design, and
iuplementation prccess prior to independent verification
and validation.

(d) Ompzter Software Verification and Validation Review

The cmuputer software verification and validation review is
an evaluation of the adequacy of verification and
validation plans or procedures and completed ccqxmter
software verification and validation activities. The
review results in an approval of verification and
validation documentation.

3.3.9 DiscrepanPy Reporting and CQrrective Action

A formal computer software Piscrepancy reorting and corrective
action system shall be established. This disceanc reporting
system shall be integrated with the configuration managent
system to assure formal processing of discrency resolutions.

Couter software d ncy reporting aid corrective action
systems shall assure that, as a mininum:

(1) Defects are doamented and corrected

(2) Defects are assessed for criticality aid Inpact on previous
awplications

(3) Ozrrections are reviewed and aproved before dharyes to the
zIupiter software cafiguraticn are made
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(4) Preventive and caorrctive actions provide for Propriate
netification of affected ganizations.

3.3.10 Media Cmitol and Security

Physical media containiM the images of cmpter software shall be
thysically protected to prevent their inadvertent damage or
degradation.

3.3.1 Ac qired 0.upter Software

(a) Procedures shall be established for controlliig the
transfer of ccupter software from an outside source to a
user organization and from a user organization to an
outside requestin organization. Omqpiter software
transfer requests of the organization (or purchases) from
an outside source shall include aUpropriate criteria to
enable the computer software received to Fmply, as much as
possible, with the Subsection 3.3 requirements and the
needs of the PROGRM-participant's computer system. those
requireurnts oct met by the cozputer software received
shall be completed by the organization in the relative
phase of the cmxputer software life cycle that is
ir xmplete or, if that is not possible, the reason shall be
docnumnted and maintained with the computer software and
distributed to the users.

(b) Cbnfiguration maanageent diange controls shall be
established for documenting the conversion of computer
software to be used on a ccmputer system, or perip*eral
hardware, other than that for which it was designed.
conversion includes all modifications and tests made to the
input, cutput, source code, or additional computer software
written to run the original ccmpxter software on the new
system.

(c) Cotputer software conversion shall be dou=mented and
maintained for the specific version of the computer
software and the ccmputer system on whidch it is installed.
COmputer software conversion changes shall be evaluated and
activities performed in accdanee with the appropriate
configuration managemant system elements.
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3.3.12 0zter Software Application

(a) Technical calculations using Haczputer software shall be
perfomed with applicable oHpater codes and with oapiter
software cperatirq procIXures defined sufficiently to allow
indepedent titi of the entire ocmxputation.
Validation of the software shall be performed for the
specific application. If the software has not been
validated previously, the software shall be validated and
donted.

(b) PROGRM p icipants shall establish procedures for
contr lling the aplication of verified or validated
cqmpxter software to technical calaulations and shall
detennine which tedmical calculations are subject to these
controls.

(C) POGRM participants shall establish procedures for
documentirj and reviewing computer software application and
analyses and for assuring that results are accurate and
reprodacDble. Peqyirenents shall be established for
identifying or otherwise marking record copies of analyses

and supporting documentation. Suportin dscucnntation
includes omlplte output (results), code input data
including databases and original sources or references of
and assumptions used to obtain such data. code design,
user's or operation manuals, verification or validation
test results, and hand calculations.

(d) COntrols shall be established for generating and
docamntij compter software used to perform tedhnical
calculations. Auxiliary campxter software used should
include documentation of technical calculations performed
and should include iependent review as part of the
calculations.

(e) Applications of computer software shall be independently
reviewed and approved to assure that the computer software
selected is applicable to the problem being solved and that
inpat and assumptions are valid and traceable.
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3.4 TECMICAL REVIEWS

(a) A tedmical review shall be performed when the ior
doment urder review is within the state of the art and is based
on awpted standards, criteria, p pes, and praties.

(b) Tedmical reviews shall be used when doments, activities,
material, or data require tectmical verification or validation for
applicability,, crrectess, adequacy, and assurance
that established are satf .

(C) Tecmnical reviews shall be perfomed by jdiv als with
sufficient taehical klowledge of the area under review to be able
to render an opinion. Individuals shall be independent of those
Sbo perfoume the work.

(d) The results of tedinical reviews shall be do ned.

(23)
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SECTIaN 4

=aCUM DOaM1N aL

4.0 GENAL

7be provsions of N1-1 Basic Equire 4 ard Slemnt 4S-1 shall
aply with the following alififications.

4.1 REVIEW

P cown-emwn documnts shall be reiewed by PDGRtM-participants'
tedmical and quality assurance organizaticrn representatives to assure
that a1 le qpality assurance program repi s are included.

4.2 APPIakBI=Y OF F MIS qJIflY ASSURANCE EM

Wien deemed ar iate, the purdcaser may pernit sm or all suplier
activities to be performed under the jurisdiction of the purchaser's
quiality assurane program provided that the swpe of the activity is
adeaately addressed therein. This situation may exist when the sce of
wok or schedule reqamits cnat justify the cost of develcping and
maintainin a qpality assurance pgram at the supplier's facility. ien
these cin taS apply, the prnmyrement documents shall specify hihd
portions of the purchaser's quality assurance manual and procedures are
applicable to the supplier's work efforts.
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SEClf S

naTmsrnE, E h, AM EM#n

5.0 GENERAL

She provisions of NI-1 Basic e 5 shall aply with the follawing
amplifications.

5.1 IEVIE5

An ird review of instnuctions, pr s, and drawings shall be
perfored by the originatirx ozganization to assure tehnical adeqnaW,
includirq the correct translation of design requiren, and inclusicn of
quality reqpire .

5.2 EIIEES LIST

PE S parti s shall mintain a c olled list of Qh Administrative
Procedures and detailed technical procedures that are applicable to the
quality assurance program.
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S8ECION 6

Maw CmU

6.0 GENERAL

7he pravlsions of VM-1 Basic Paquirement 6 and Suplemnt 6S-1 shall
aply with the followirg anplifications.

6.1 CONTROL

Eachi PA)M participant shall assure that correct and applicable
doazumnts are available at the location where PEr M activities affectirg
quality will be performed prior to cormmening the work.

6.2 ONTROL SYSITE

In addition to the elements identified in NQA-1 Su6lemen S-1 Section 2,
the control system for document preparation, review, approval, and
issuance shall include:

(a) Acoess by reviewing organizations to pertinent back1round data or
information to assure a complete review

(b) JResolution of review cocments for whidch the resolutions are
considered mandatory by the reviewing organization prior to aeprpval
and issuance of the document

(c) Domntation and maintenance of review cments and resolutions

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

6.3 C21flD3LLW DOcuM1=s

Certain documents within the quality assurance program shall be identified
as controlled documents. Cntrol measures shall be established for
controlled documents that are in addition to the normal controls of
Section 6. T hese additional control measures include the development of a
cmntrolled documents list, the establishment of a receipt acknowledgment
system, and the development of an obsolete- or suspended-document control
system

(26)
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SUCTION 7

tip1AOL OF MErES AND SERICS

7.0 GENERAL

e Sproxisicrs of NQA-1 Basic Peuire 7 and Supplement 7S-1 shall
apply with the folloirng anplificaticn.

7.1 SUPPLES' S =Y ASSURCE H E

Mien requred by prWi documents, suppliers' Quality Assurare
programe shall be reviewed and aoepted prior to initiation of activities
affected by their quality assurane pgrawns.
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SECTIM s

TrPiT I;T=N NDOWML OF MMTRMB, PART, )AND O4nummI

8. 0 G~RA

11he prvvision of NQh-1 Basic 1edxint8 and up~mn eS-I shall
apply-

(28)
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6BNIQI 9

a arIm oF RCSSES

9.0 GENERAL

The provisions of NQA:-1 Basic RJiai 9 and Slenent 9S-1 shall
aply with the follcwirx amplification.

9.1 LIST OF SPECIPL RCSSES

EROM participants' QA Program documents shall provide a list of special
processes that the OGRM participant will perform or be responsible for.

9. 2 QU&IIT ASSURANCE ORANI=ZATIN fltPE!EO INT Q3aIMAIFTICH A 1n7IIS

Ihe quality assurane organization shall be involved in qualification
activities to help assure satisfactory perfce. As a minium, the
quality assuran organization shall nitor the develqment and
i eplmntation of special process qualification activities thrh the
cnduct of audits aid surveillances.

9.3 EV=iCE OF AOmISHME2?T

P1KGRM a shall establish provisions for recoring evidence of
acxeptable a lishment of special processes usirg qualified prcures,
equipuent, and E

(29)
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Raritn 10
~TI MIC2H

10.0 GENERAL

She provisions of VQ-1 Basic Paijrednt 10 aid Sple nt l06-1 shall
aply with the follawir amplification.

10.1 AEOMMt

In addition to the elements identified in NQN-1 St l06-1 Section
8, inspection reo~rds shall include:

(a) n proedure

(b) Oaracteristics inspected

(c) Identification of the inspection criteria or reference docu~mnts used
to determine acceptance

(d) Identification of the specific eqipment used during the inspection

(e) Identification of special expertise used.
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SE=CN 11

MEST CCRL

11.0 GENERAL

She provisns of HM-1 Basic 3ei1 1 and Slement 1lS-i shall
aply with the followirg anplifications.

11.1 UNCE1=I Y AND ERROR

Ptential sotroes of unertainty and error shall be identified in test
plans aid procedures. In addition, paraneters affected by potential
sources of uncertainty and error shall be identified and omntrolled.

11.2 PE=CKISI AND ACCURACY

Ptrecision and acaracy comiderations shall be identified in test

(31)
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SACWN 12

CRas!1L OF MESU3R ANED E E STEm

12.0 GENEAL

7he provisions of NQA-1 Basic Requir n 12 and Suppeert 12S-1 shall
apply with the followirz anplification.

12.1 AGEaRNCY. OF CZLIENATION SIANAIRI

Calibraticn standards shall be equal to or have greater accuracy than the
equipment beirq calibrated, unless limited by the state of the art.
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IMU, ITU, MM SE= nI

13.0 G=ENAL

Mhe provisios of NX&-1 Basic Pq ui 13 and Supplement 13S-1 shall
abply.
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SE=ICN 14

IMM aI, ESTr, AN 8ME sMIUs

14.0 GENERAL

Ihe przvisicris of NQA-1 Basic P red 14 shall apply.

(34)
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AWK is5

amso an FEES

15.0 GENEAL

lhe provisions of HM-1 Basic brew 15 and Slement 15S-1 shall
. apply.

(35)
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-IBcm 16

0003MVE MVIOw

16.0 GENERAL

7he pr visias of NQA-1 Basic Pire 16 shall aply with the
follawir anplifications.

16.1 M MlD ANAISIS

Quality infnation, sui as audit rxwots,, suNeillance reports,
onoxformance reports, corr-ctive action reports, amd related doments,

shall be analyzed to identify both favorable and adverse quality trends.
Trerd analysis shall be performed in a marrner and at a frequency that
shall provide for prmpt i fication of adverse quality trends.
Averse quality trends shall be evaluated and reported to the organization
responsible for corrective action.

16.2 SIQ4CGNIIC r DITIM~S ADVEME TO QAUMY

Criteria for deteniniff the exdsteac of significant conditions adverse
to quality shall be developed at eadc N -participant organizational
level. Significant conditions adverse to quality shall be identified,
docmtunted, and corrected at each PMMGIWM organizational level.
Corrective action shall include root cause identification and resolution
of the generic iaplications to the PROGRM. Ccpies of corrective action
dociu=entation shall be provided to a iate management of the next
higher PEOMMH organizational level and the Director, OaEM Office of
Quality Assurance. Quality assurance organizational -cexe with
proposed corrective action and quality assurance organizational
verification of correcive action impletation are required.
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SECZIN 17

QMU= ASSUDM REOMDS

17.0 GENERAL

The provisions of NQA-1 Basic Requirent 17 and Suppement 17S-1 shall
apply with the following anplification.

17. 1 COIVIMCE WII O0§I IR E-MPNAE 0AMMU FROAM

Eadi PErm participant shall develop quality assurane records programs
or pro apporiate for their scope of work. lbese programs and
promcr shall meet the requirements of Section 4, subsection 5.5, and
Apperdioes A, B, E, F. and G. of DOI /F-0194, Records Management LPolicies

a±r~n d as they apply to the Program participants.
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SECTIMa 18

adITd

18.0 GEEPAL

Mhe provisions of NQN-1 Basic Requint 18 Supple t 18S-1 shall apply
with the following anplificatics.

18s.1 TEINICAL CtWIER1IcS

7he audit program shall address the quality of products and tecdical work
as wen as pr--ramiatic cxmplianc. Audit team members selected for
technical consideration purposes to participate in audits shall have
tectmical expertise or experience in the work beirg audited and shall be
iidoctrinated in audit ted s as a mininum. Management at asll levels
within eadc PE)RO M-participant's organization shall be actively involved
with the audit process.

18.2 ANALYSIS OF AUD11S

Data dtained fram audit results shall be analyzed by the audit team to
determine overall quality assura= program adequacy ard effectiveness and
the results reported to responsible managent for review, assessment, and
appropriate action.

18.3 INTERL AUDIT SCEXLUUNG

Internal audits of the adequacy and effectiveness of the quality assurarnx
program shall be performed at least once each year or at least ncze during
the life of the activity affecting quality, whidmer is horter.

7he schedule for and scope of each audit shall be based on an evaluation
of the activities to be audited. The evaluation shall consider:

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

(b) I~pact of significant dcanges in personnel, organization, or quality
assurance program.

18.4 EXTERNAL AUDIT SCEEDULING

(a) P1OGRAM partici s hall annually audit emplentation of quality
assurance programs of the next lower-tier PRDOM participants for
wihich they are responsible. A preaward survey may serve as the first
annual audit if the sccpe of the survey is similar to the scCpe of
other audits where the scope of work is cozparable.
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(b) After award of the contract and based on the determinatiar of the
quality assuraxc program applicability to classification of eaci
item or service to be procred, the need for external audits shall be
evaluated. A detemaiation my be made that external audits are not
necssary for procuring items that are:

(1) Relatively siuple and standaad in design, mrgifacture and test;
or

(2) Adaptable to standard or automated inspectins or tests of the
end product to verify quality characteristics after delivery.
7he rationale for not perforzni an external audit shall be
documented and ialntazined as part of the QO records.

(c) Audits xrducted on a supplier by an external organization for the
PEGRAM participant, or for a graz of rdlasers that includes the
PFDGM participant, are an acceptable alternative to a PRM-
participant ncoducted audit. However, the scope of the audit uIst
meet the nees of the PAOM, and the audit report must be provided
to the PrIGRAM pacipant. the EPJ&I( participant remains
responsible for the adequacy of these audits.

(39)
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APPENDIX A

mcaTIOs XOF Qt = ABSUH PROGRAM rMUIEbawrs
FM 2 GEM MOI C DIPSL 8W USS

1.0 GENEAL

7he purpose of this apencix is to azplify the basic OC0M quality
assurance program bir eit by specifyirq requr unique to the
msD. Program icipants perform activities related to the MD-
shall comply with the quality assurarne program requirenents contained in
Q5D Sections 1 throg 18. Specific anplifications of the requircwnts
are given below as they relate to a major, rmiiered QAD section
(criteria). Iiere a major QARD section requires no anplification or
clarification, the section reference is aoitted from this Appendix.

2.0 ANIPTCATCIN OF QMRD SEB=l( 2 -SLtY ASSLMNCE ERGM

2.1 GRAD SUAL ASSMANCE PRGRAM

A dology shall be developed to identify those item and activities to
whidh the quality assurance program aplies. 7his methodology shall be
consistent with the guidance provided in NURE-1318, Tedmical Position on
Item and Activities in the High-level Waste Geolggic RBgository
Sbect to Oualitry Assurance Rereyents, April 1988.

3.0 AMUFCTION OF OARD SEC1N 3 - DESIGN acOU L

3.1 PEER REVIEWS

Peer Reviews shall be performed in aC ordance with the guidance provided
in NLWGl-1297, FE, r Review for the High-Izvel Waste Repositories Generic
STedmical POSition, February 1988.

3.2 SCIEN3lDFIC DNVESTIGRIICNS

3.2.1 COntrol of Scientific Investigations

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

(A-1)
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(b) Ihe scientific notebook system and the technical procedures
system are two afroaaches that nay be used to conItrol
scientific investigation activities. She scientific
notebook system may be used by qualified individuals who
are required to use a high degree of professional judgment
or trial-and erm U-et s or who are developing the
ethodology by whidh an activity will be accomplished.

1Men the cietific notebook system is used, the scientific
investigation planning dociment (SIMD) shall control the
activities.

(C) Ihe technical es system shall be used by qualified
personnel to perform repetitive work that does not include
the use of a high degree of professional judgmnt nor

ral-ad-error mthods.

(d) Technical p ees are required ohien it is not possible
to deviate frma a presci sequenrce of actions without
endangering the validity of the results.

(e) 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 coiducting scientific investigations shall
be reviewed and approved by the same organizations that
perfume~d the original review and approval unless the

MH participant designates the responsibility in
writing to another organization.

(f) 7he tedtmical aspects of procures may be mdified with
the approval of an ar iately qualified reviewer if the
change is within the scope of the scientific investigation
planning document, the activity can be repeated, and the
activity does not potentially impact the waste isolation
capability of the site or interfere with other site
characterization activities.

(g) Activities used to develop new methods or procedures for
conducting scientific investigations or critical processes
shall be documented. Results of scientific investigations
or critical processes shall be reviewed and docemnted for
adequacy and approved by qualified persons prior to use.

(A-2)
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3.2.2 Planninl

(a) Prior to the start of any scientific investigation, a
scientific inVestigation planning doament (for exaiple,
study plan) shal be developed. Plannin documents shall
cmntain:

(1) Desciptio of work to be performed

(2) Rationale and justification for the infonnation to be
d taired

(3) Proposed mthodology

(4) Rationale and justification for the proposed
methodology

(5) Referencs to applicable documents

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

(7) Description of constraints

(8) Description of the appication of the scientific
investigation's results

(9) Description of schedules and milestones.

(b) Planning shall assure the compatlbility of scientific
investigations with any oonoepbual or mathematical models
used at eadh applicable stage. Planning shall establish
provisions for the evaluation of data quality to assure
that generated data is valid, couparable, complete,
representative, precise, and accurate. 1hown sources of
error and uncertainty and irpxt data that is suspect or
whose quality is beyond the control of the performing
organizations shall be identified. These planning measures
shall include or reference provisions for assuring that:

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

(2) Adequate instrumentation is available and used

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

(A-3)



I

QAR Revision 2

(4) Suitable envirknmntal conditions are maintaied.

(c) Prerequisites

The following prerequisites shall be considered:

(1) Calibrated instrnmntation

(2) Apporiate equi~t

(3) Trained personnel

(4) Readiness of facilities, equinent, sulplies, ard
items or samples

(5) Suitable envirymental conditions

(6) Provision for acqpisiticn and reoording of data

(7) Disposition of facilities after copletion of
scientific investigation activities.

3.2.3 Use of Data

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

3.2.4 Accracy of Data

The range, accuracy, and precision of equipwent used for
scientific investigations shall be specified in order to be

Tourate with requirements. In developing quality assurance
program reqpdremnts for equipment, consideration shall be given
to whether proper formane of a scientific investigation can be
determdned during or after the scientific investigation (that is,
whether failure or malfunction of equipinent can be detected).
Where quality assurance program requirements are found to be
necessary, special quality or perfonrane verification

shall be established and described to govern the use
of the equipment.
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3.2.5 Standards

Scientific iNestigaticns shall be performed in a n with
nationally recognized stardards (for exanpie, ASI) where
available. Staidards used withuit modification reaire
documentaticn by reference only. If deviation frm stardards or
establishment of specially prepared pM res is deemed
a~prtavriate, the ifictions or new methods shall be d end
in sufficient detail to be repeatable and shall be evaluated,
justified, and approved.

3.3 DoA Q)LIECfW AND ANAILSIS

(a) Euixpment and methods used to obtain aid analyze data shall be
verified to assure technical adequacy and prper selection. Data
collection and analysis shall be ontrilled by measures that provide
sufficient detail to allow the processes to be repeated by an
individual with education or trainin parable to the person
originally ccnducting the task. Where arprcpriate, verifications
shall be performed using recognized methods.

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

3.4 MTA CX)I cTMoN ANALYSIS, AND REVIEW

Data collection and analysis shall be tectnically reviewed by qualified
individuals other than those who performed the scientific investigation.
Questions shall be resolved before the results are used as a baseline.
Uhreviewed data and data with unresolved questicns shall be clearly
identified when used or reported. Uncertainty limits shall be assigned to
the data prior to use. Collected data shall be reported so as to relate
it to information needs and issue resolution.

3.5 DATA I 1n1MFIatTIC AND 7RACEABIIT

(a) All data shall be recorded so as to be clearly identifiable and
traceable to the source frui which it was generated. Identification
and traceability shall be maintained thrm4ghcut the needed lifetime
of the data.
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(b) Data faond to be erroneus, superseded, or otherwise e for
the intended use shall be controlled anti dispositioned. otrols
shall include the identificaticn and sereati of unsuitale data
to avoid inadvertent use. 7he disosition of itable data shall
be justified ant d =ented.

3.6 DTA REMMM, STORAGE, AND RE L=

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

Records shall, as ap riate, identify the follcwring elements:

(a) Scientific investigation , plans, and pro u
includirg applicable revisions

(b) Item or sample investigated

(c) IDte of scientific investigation

(d) Identificati of the pers perf i the scientifi investigati
and the perfaers' oraniza

(e) Results and acceptability for interded use

(f) Action taken in connection with ary deviations noted

(g) Persons evaluating scientific investigation results and evaluators'
s~taizatia

(h) Identificatian of equipint used.

3.7 QUAI=FTCKrr OF IYA OF I ERI ~AE QUA

Data that was not collected under the control of a quality assurance
program meeting the quality assurance program of 10 CER 60
Subpart G or this docment shall be qualified in ardae with N tE-
1298, Oualification of Exdstin [ata for High-level Nuclear Waste
Repositories Generic Tecinical PFsition, February 27, 1988, prior to use.

(a) Data may incltde infonnaticn collected froi suci sources as
professional jcvrnals, technical reports, and symposia
procedings; such data does not incluze design reference cd and
standards, for example, ASME Boiler andi Pressure Vessel Oode, ASfl
stardards, ard C0C Handbooks.
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(b) Ihe oaization using the data shall define the data
qcialification process that describes ho data will be assessed for
qality diracteristics, such as a~uacy, precision,
cQ~pleteness, representativeness, and cmparability.

(C) Amptable qualification methods irrlude arny ae, or a ocrbination
of, peer review, rratlng data, or cinfirmatory testing.

(d) Cansideration shall be given to the follaoing facbors -Aien
available and umastblle:

(1) fitins of personnel or ganizations generatig the
.data

(2) Tedmical adequacy of the equipwnt and pro ures ed in
the scientific iwestigation

(3) Emvironmmal coditions

(4) Canfidence level associated with the corrxtorating data
based upon the qzuality and reliability of the reasurent
omntrol program under &hidhi the data was generated

(5) Amunt of Corraxoating data or omfirmtory testing

(6) Extent to whidh data dmstrates prcerties of interest
(for exaple; physical, chedical, geologic, meanical)

(7) Extent to whidc canditions generating the data may
partially meet r ire of this doaxunt

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

(9) Prior professional reviews of the data

(10) Extent and reliability of the d ntatin associate with
the data

(l1) Degree to uhidh data-generating promesses were
i rdependenly audited

(12) Ieortan of the data to show that perfonmare dbjectives
were mt.

(e) 7he results of data qualification activities shall be documented.
7he information to be fundx in peer review reports is adiressed in
paragraph 3.1 of this Appendix.
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3.7.1 Qualifiatio of Data by Use of raratin Data

Reports of data qualificatiln by use of corxdoating data shall
include the following elents:

(a) Identification of the corrciorating data source

(b) Taation of the rrratin data

(c) Descrptic of the aorr orating data relationship to the
data being q alified

(d) Tmical justification for use of the csrrniorating data

(e) Identifiction of the aorr~orating data reviewers

(f) Test results.

5.0 AIPd'IC= OF -ARD SB=aI 5 -R.CEIUJMS AND

5.1 REViES

An Ieper trevie of inst tins, pz oedures, and drawins shall be
perfoned by the originatirg antion to assure technical adequacy,
irnluding the correct tanslation of design requi e and inclusion of
quality requir . iht reviw shall consier whether the
potential exists to izqact the waste isolatioh capility of the site or
to Interfere with other site diaracterization tests.

6.0 AMPLTF7CMON OF Q0OD. SEON 6 - DOCUMENT a00NT)L

6.1 DOCM EN a

Mie document corol system for doctnment parat, review, e ,al
arx issuance shll include the evaluation of changes for potential izpact
on the waste isolation capability of the site or interference with other
site diarac tion activities.
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8. 0 AFIPW OF QARD SECrItN 8 - IMUlFUCATIM AND CxTROL OF NtATERLS.
PARS. C . AND SAMPLE

8.1 SAMPLES

Samles shall be identified and contzolled in a wmaner cnsistent with the
samples I interded uses. Such COItrOls shall defiTe the resonsibilities,
includirM Intefa between tedmical eiaties ard ozganizaticns for:

(a) Cbilection, and traceability of samples (incluirig
archival samples)

(b) Test alloation

(c) Disposition of sanples

(d) Generation of associated records.

8.2 SAMPLE TDrI FT AIMC

Sanples shall be identified by placin idiction directly on the
sanples when possible, on the saples' air, or on labels or tags
attached to the samples or the sanples' cmtainers. Sample identification
shall be verified anr dmented prior to release for testinx or analysis.

8.3 SAMPE I

ideltification syste shall assure traceability of samples to the
a~prq~riate source, requiremet,, or use document. Taceability of samples
frn initial ampuisition through final disposition is reAuired. Measres
shall be taken to preclude the use of saiiples that canmt be identified.

8.4 AKXUVAL SAMPLE

Applicable tednical speifications, pr rt docuents, test
procnres, or other similar docments shall specify reprentative
arciival samples to be intain as QA records frut difficult-to-repeat
and geologic saple collecti activities.

9.0 AMLTF'CAIION OF QARD SEX=ION 9 - CONTROL OF PRCESSES

9.1 APPISBI=l

[he of this Section apply to engineered ite and do not
a~ly to scientific investication activities.
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10. 0 AMPUITCA17W OF OARD SECtI 10 - INSPELW

10.1 APPIZCABII

7he requi r of this Section amply to ired it and do iot
aply to scientific investigation activities.

11.0 AMPLUCAXICN OF QARD SECI 11 - MT 03tL

311.1 APPIZATU

Ihe reqdx it of this Section apply to eineeed items and do rot
apply to scientific investigation activities.

13.0 AMPlIFCATWN OF OAMD S=rN 13 - ENDM SrORAG. AND SHITIM

13.1 SAM5LES

Handling, staring, and iping are applicable to saiples
collected for site daractization.

13.2 SAMPE HIING AND SfIM

San1es sshall be controlled during handling, storage, and shipment to
preclude damage or loss and minimize deterioration. Ontrols shall be
established for aEpr Pkriate packaging, handling, and modes of
transportation, with consideration being given to type of contair, time
constraints on peri e materials (that is, shelf life), and any other
e wvirorin~ntl or safety conseations applicable to the sanples.
Measures shall be taken to avoid sample contamination during handling and
shipment. miere uultiple o iatian are involved, a rrate
procedes shall describe interface and custody responsibilities. Sample
identification shall be verified and maintaine when sanples are handled,
transported, or transferred frn o rganizati's responsibility to
another.

13.3 SAMPLE S1AGE

(a) Proisions shall be made to maintain saiple dlaracteristica,
integrity, and identification while in storage. These provisions
shall be consistent with the planned duration and corditions of
storage and shall describe actions to be taken where sanples have a
maxinum life expectancy while in storage. Storage mthodology shall
be developed and implemented to assure that sauples are maIntained in
predetermined ecviwxrmuntal corditions cnsurate with the sanples'

IeIedurposes.
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(b) Sanrles Shall be controlled to Precluie gixirz of like samples or
aMination. Prjvisig shall be made for identification and
storage of tested sarples in area physically separated frcz untested
sanple materials.

14.0 AMUFlCATICK OF OMRD SMTOIC 14 - NSEECI . TEST, AND OPEAMI STMtS

14. 1 APPIZ ECABI

The repaired of thWs Section apply to ezKin gred its and do not
apply to scientific investigation activities.

18 0 AMP CT=ICN;S OF OAR! SEDN 18 - MAmTY ASSJURANCE DDS

18.1 AUiT SCEIEIE

Audit sAhedules shall be develqped armually ad uxpdated as changes omw.
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APPENDIX B

Cw Cks OF QYm Assre ERM
EQUTr" M F aMeF PAOCEB8

1.0 GfNEAL

¶[he purpose of Whis a~erdix is to amplify the basic OM quality
assuarce program i by specifyriq those ri that
are unique to the Waste A ne Process Activities of High-level
Waste Fom Production. RMM partic s ho perform Waste
Accept mne Process Activities of High-level Waste Fom Producticn
tdall ctly with the quality assurarnc program r_
specified in QMD Sections 1 throh 18. Specific amplificatios of
the reie n are given below as they relate to a major, nrmered
QAR section (criteria). Were a major QARD section requires no
amplification or clarification the section reference is aoitted frma
this Appxix.

2.0 FICAMON OF OARD SEClIN 2 - OMflY ASSURtCE ERPMM P.:aiCriN
FR IfE WtE ACCINCE ESN

2.1 MEIHD 'N

she Waste Form Producers shall identify in their Quality Assurance Program
Descriptions those item and activities vhich are included in the waste
Aaceptaxve Process.

2.2 R=DIESS REVIEWS

Readiness Redies shall be planned, sdmduled, and coiduted at
significant transitional events in Waste Accpance Process Activities
leading up to and during high-level waste form produtaion to assure that
necessary activities and actions have been satisfactorily ompleted before
subsequent activity initiation is aut1orized.

2.3 GRAXID CaLITY ASSURANCE FROMM

The mthodology develqped to identify those items and activities to whidh
the quality assurance program applies and to selectively apply the quality
assurane pmgram r ires aid controls shall be described in the
Waste Fbna O= plianre Plan. qiis methodology shall be consistent with the
guidance provided in INt1 318, Tedmical Position on Itr and
Activities in the High-level Waste Geologic Rqpository Pgram subject to
Quality Assurance REquirements, April 1988.
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2.4 PENEL SE=fCN, DAmmt, , , AND QLICF 7Ct

and test personnel shall et the qialificaticn nz t of
QMD Section 2.6. All other persons requirir qualifition shall reet
ANSI/ASM N- S ent 2S-1, eltzing paragr 2.7 and 2.8

2.5 MNAGEMT ASS

In addition of QAD Section 2.8, aanag assessnts shall evaluate
aonformance to the WAS.

3.0 AMPLMATION OF OARD SBxiN 3 - ISIGN O L

3.1 PEER REVIEN

Peer Reviews shall be performed in amordane with the gudance provided
in NtM3-1297. Peer Review for HiCoh-Level Waste RHositories Generic
Tedmical Position, February 1989.

3.2 OONT!OL OF E OE M AND EVECEME ANA V

3.2.1 Expri and Developwntal Activities

Experimits and develpmnta1 activities to s4ort Waste
Am eptanceProcess Activities of high-level waste form production
shall be controlled and do cn in a manner which ensures that:

(a) IDta is suitable for its interded use.

(b) Irdeperdent reIttxuction aid evaluation of the activities
can be performd.

3.2.2 Minim= Controls for hperin ad Develcpmental Activities

Qmtrols for e aid develcmntal activities shall
address the follown:

(a) Responsibility for initiatir e rts and develcmntal
activity

(b) Selection and qualificatim of persmunel

(C) PReiew aid aproval of procres

(d) Surveillance and aniting of eeriments ad devel etal
activities
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(e) Review and evaluation of the results of eaiperim and
develctmental activities

(f) Dxanrntation of expert and develcpntal activities
and results

(g) Respnsibility for preparation and retention of
doxzncation.

3.2.3 Dtim e

Odile in progress, epiments and develqcwntal activities shall
be dIcumented on a day-to-day basis and be mintained in a
retrievable form.

3.2.4 Experimental and DevelCqzental Records Control

(a) Exeinental and develqmntal records shall be
sufficiently detailed so that the following can be clearly
identified, either directly or by reference:

(1) Purpose of the experinent or develcqxwntal activity

(2) Persors initiating the experient or develqpmental
activity

(3) Persons perfoming the experiment or devel1pmental
activity

(b) Exeiiiental or develcspmental records shall also identify
equipxent, mraterials, and procedures actually used in
sufficient detail to allow an individual skilled in the
technology to reproduce the results.

(c) Experimental or develcpzntal records shall also include
original records of data or facsimiles of the original
records.

(d) Experiiental or develqrental records shall be signed by
the persons perforir the experiment or developental
activities.

(e) SuemParies, reprts, or evaluations of the eperiments,
develcpzental activities, or their results that are used
for Waste A pta Process Activities shall clearly
reference the erineta records.
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(f) Dpearimnaly or develcpntal records of Waste A xptare
rmoess Activities are to be.aillectei and mintained as Q&

recods.

3.2.5 Qualification of Data

Data or data interretatis in spport of Waste A ptarie
Process Activities of high-level waste form prd tio shall be
acquired or produced under a quality assuranke program that meets
the n o of the QARD ard this Appenlix. Data or data
int ttios that were generated outside of a quality asssuaxne
progr am, as defined herein, may be acepted based upon the results
of a peer review or may be qualified t onvuh corrdoratirq data,
oinfirmtory testing, or by having been acquired or produced under
an equivalent quality assurance program. Such data or data
itrp ations shall be qualified in a arice with lMiS1298,
Ouslification of EdstinW Data for Hic-Ievel Waste Reositories,
February 27, 1988.

3.2.6 )odification a Ontrol

(a) Cmtrols shall be established and iuplemented by PIMX
participants to assure that only apprivved dificaticns are
mde in Waste Acceptance Process Activities of high-level
waste form production. Yhese controls shall include the
following:

(b) Application to items and activities that are essential to
canistered waste form certification ar ac tance as
defined in the WAS, including the folowing as ap riate:

(1) bhe waste form

(2) mhe waste canister

(3) Die canistered waste form

(4) Dhe production process

(5) Processing equipwnt

(6) Prcessing supplies aid c ables

(7) Processing plans and pr ced-res

(8) Procs c1itral plans and procedures.
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(c) A controlled listing of the dxntion that defines
item and activities uler m ificatin control.

(d) Procedures defining elments of the ficatin cotrltM
process that address:

(1) Change prcposals (including deviation requests and
waiver reest)

(2) Change review and approval

(3) Change rlaerztation

(4) Charqe ixzporation and issue of dcanged
docntation and recods.

(e) Provisiors for a sing the need for and acoPli shinq any
needed requalification resultig fmn odfications.

3.3 CIU 7IM SOFIWAREMI GN OAtMIMM

Cmrter software that is essential to meetirg the WAS shall be controlled
in accrdance with QURD Section 3.3.

9.0 ANLTCTIO OF CID S=ON 9 - CIOL OF MCEjSS

9.1 PCESS C1RHL

ProdEction prosses are special processes and shall meet Section 9
requiremnts pertaining to process cmntrol and seial processes.

13 0 AMPTFTCATION OF OARD SEC1N 13 - HUNMIG. SORAGE AND SP

13.1 ARCHVAL OF SAMPLZS

Arcival sanples used for waste fonm qualification or for oertification of
anistered waste focts shall be prepared and controlled as follows:

(a) Sample prparati and use shall be planned and do.

7he planning shall identify the followin:

(1) Mat samples are to be used (nmmber, size, origin, or other
diaracteristica)

(2) tere and whe they are to be taken or prepared

(3) Iere and how they are to be kept

(B-5)



4

QAR Revision 2

(4) Where and how they are to be analyzed

(5) meand how the results are to be used.

(b) Iaetods ad procedures for saple paratin, m ai, ad use
shall be Prepared and shall inc lude the folcling:

(1) Sanple takirn or preparaticn

(2) Loggirg and labeling or otherwise identifying

(3) Packng, padkaging, ad hardling

(4) Locating, storage, and it

(5) Retrieval

(6) Analysis

(7) Trea Lnt of data and results.

(c) D ocumntationa aid other fcms of evidence necessary to deInstrate
the perf e of activities essential to the integrity of sanple
use shall be rllected and mintained as QM records.

17.0 A UFICATION OF OA1RD SE=CI' 17 - CaUA AssuWm Rooo6m

17.1 PrO= ICATICK

7he WP aid/or MM are to identify the types of records that will be
developed during the waste form prduction ocess. Mhe WmR is to
idetify the quality records reired to be a peranent part of the
overall canist waste fom product certification package. Mhese
docxmns shall be delivered in accordance with the requi of 52MD
Section 17.

17.2 rI ME=ON aF REQIRD6

lntation sfficient to d strate canistered waste form ccpliance
with the WAS, CPf, and MUR shall be prepared aid intaied as lifetime QZ
Records. Opies of these reaxrds shall be made available to the Federal
Repository Operato at the time the repository is ready to begin acxepting
anistred waste foas fmn the waste form producr. Other donmntation
generated during peparation aid iupleication of the WCP, WAS, aid WM
shall be adllct aid maintained as ---_prianent records.
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17.3 IRCfa=N DOaMEcNIT

Production d ntation shall be traceable to the canister and shall
become lifetime quality assura x records that are transferred to the
Flederal Pepository Oprator with the anise waste fcs to which they
relate.

18.0 A P ATION OF OA0D SECrICK 18 - AUDS

18.1 PIANNING AND SCHDLIN

Audit schedules s1ll be developed annually and updated as changes oaccr.

18.2 ALUIT 1M S-EBClCN

Audit t shold include, whenever possible, a representative that is
trained anid/or qualified in the teleology bein audited.
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APPENM C

WId NOW OF Qmun MUUM POM
Imr-r" u P MTW W OF BP= FUEL PAM

1.1 Ihe quality assua reuin specified in the Office of Storage and
Sanirtation Systems Ouality Assurance Plan for the Sanction Us
Bt DMsrelct- are apglicabe to the PROMM's radioactive
Waeal transportatian cask systems. Sie qmality assumzme programatic
guidance of =JATRY GUIIE 7.10 - Establincj Ouality Assgranre
PrBciran for Pagkacrin Used in the Tan=rt of Radioactive Material

* auplify the qality asswrarm program requin for the packaging used
in radioactive material tra rtat systems.
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A&PPENDIX D

"NomIWuTI OF QMIT ASUM= PFDGRM
FOR W I3rUW

HI 37= WOO (m) SYSE
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GwS~

The termn and definitions of NCA-1 Supplement S-1 shall aply to all EW(
activities. Ihe NQh-1 sLmlement S-1 definitions are sleiente and replaced
by the definitions cntained in this Glossary. Where differencs exist between
this doomxnt and others, the definitions in this doamnent shall take

Activities Mfectix Oual: Deed, actions, processes, tasks, or work which
influence the ahievement or verification of PWC quality reanirees ad
objectives. r the BaSl, this indludes activities affecting the quality of
all systems, strutures, aid caonents important to safety and the design and
d iaracterizati: zof engineered or natural barriers irportant to waste
isolation. Exanples of sudh activities includle site diaracter iZatio, design,
prornirement, fabrication, ntruction, erection, installation, inscti n,
testing, auditing, surveillance, assessment, handig, pacaging,
traportation, storage, cleaning, ceratins, , eparin

ydiying, pfe cnfination, E nt closure, dentamination, and
dismantling.

ftseli: (ncxm) A set of criteria or critical Cibservations or data that is
uder dharne and distri ion control aid is used for o2parison or as a
control. (verb) The act of formally approving and a tin a set of criteria
or critical observations or data for use as a parison or as a control.

Canistered Waste o=m: he waste form aid the surrcmning canister as well as
any secondary canisters applied by the producer.

Cauputer Software Validation: The proes that dAnstrates that the
mathematical model embodied in the cauter software is a correct
representaticn of the process or system for whidc it is irtended.

CQnuter Software Verification: The process that denstrates that the capuer
software corectly performs its stated capabilities and functions.

Confirmatory Tenq: For the Mined Geologic Disposal System, an evaluation
conducted under a 10 CFR 60, Subpart G or equivalent quality assuranc program
that inmestiltes the prcperties of interest of an exting data base.

Des : The secifications, drawings, criteria, performance re ui, or
similar docments that define the technical rwiui aid cnfiguration of
the natural ai enginesed es, systems,, cmlT ents,, and barriers of the
1 ,p MRS facility, Tansportation cask system, and Waste form.

(I-1)



QAR Revision 2

Mhe act of definirn the above tehnical rega n at eadh develqpmental
stage of the final design (that is, fry: cHeptual design through final
design). Design cntrol measures are exercised at each stage of the design.

Design infonnation and design activities include the data collectio ard
analysis activities that are used in supporting design develcptent and
verification. this includes general plans and detailed pIvr -ures for the data
collection and analyses and related infonmation such as tests results and
analyses. Data analysis includes the initial step of data reduction as well as
broad-level system analysis, such as performance assessments, which integrate
many other data and analysis of irdividual parameters.

Design Activities: Activities related to the design process, including data
collection and analysis activities that are used In suorting design
develqmant and verification.

jesim Raview: A formally domented evaluation corducted at various points
during the design prcess that coapares desin domentatign against applicable
codes, standards, and other specifications to detennine adequacy of the design
and the extent to whidh the design conforms to stated requireents.

E~tdneered item: Any structure, system, or ccponent identified in design
docments as being a functional part of the ompleted facility.

Graded Ouality Assuranme Eram: 7he selective application of quality
assinee Eprogram requirts and controls to items aid activities

cz -u ate with their iportance to lM objectives.

uv ant to Saf : Essential to or affecting the ability to prevent or
mitigate an accident that could result in a radiation dose to the Whole body,
or any organ, of 0.5 rem or greater at or beyond the nearest boundary of the
unrestricted area at any time until the cmpletion of permanent closure.

Important to Waste Isolation: Essential to or affecting the ability to inhibit
the transport of radioactive material so that amounts and cornentrations Of
this material enterinr the aocessible environment after permanent closure will
be kept within limits prescribed by 10 CER 60 anid 40 CER 191.

ndn Instuction or reading requirements to faml iarize personnel in
basic principles or elements or a fundamental skill.

Item: An all-inclusive term conmonly used in place of any of the following:
structure, system, coMPonent, material, and equipment.
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Items Dixortat to Safey: 'Those egineered systes, st res, a ts
essential to, or affecting, the ability to prevent or mitigate an accident that
cculd result in a radiation dose to the h1e body, or ary ozgan, of 0.5 rem or
greater at or bey the nearest bcIudary of the tricted area at any time
until the czletion of permanent closure (10 CER 60.2).

~: A system of postulates, data, and inferences, presented as a
mathematical descriptio of an entity, state of affairs, process, or system.

F et: Procurement regxets, purdiase requisitions, pudmase
orders, drawings, cmtacts, aor instructions used to define
requirements for pudcase aid broadly by OC( to includie program
guidance letters, work orders, work authiati letters, store orders,
= rarda of u tar , field task proposals/agreements, and interagency
agreements.

F~~I: U.S. Department of Energy's Civilian Radioactive Waste Ma
Program

0-Tlst (Oualitv Lit): A list of strucbzres, sys, and- omponants that have
been detemi to be inportant to safety and cr barriers that have
been determined to be iqprtant to waste isolation.

Ouaift Pchievement: The act of attaining or exceeding a degree of excellence.

Ouality Activities Lst: In the MNS program, a list of those major activities
corducted during site diaracterization, omstruction, weration, or closure
that relate to natural barriers that have been determd to be hportant to
waste isolation. hse activities are covered under a 10 CER 60 Subpart G Q&
program and include data gathering, perfmance assests, and those
activities that cild affect a natural barrier's ability to isolate waste.

Ouality Assurance PMM: A dooimented description of the controls used for
adhieving aid verifying quality.

s Review: An ir , systematic, d review to determine,
and infora manag nt of, the readin to advance fraa one m hase, process, or
activity into another. Readiness reviews are used to rdinate many elemmts,
to pride attention to detail, and to assure that the project is ready to
proceed to the -igrehensive review of a total project or a partilarsegment
of the project.
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scientific Mpvestication: Ary research, e ri, test, study, or activity
that is performed for the Purpose of investigating the natural barriers or man-
made aspects of the Mined Geologic Disposal System, iTcludirg the overall
design of the facilities and waste package. Ths includes the various studies
that are performed for, or in support of, the investigation, exloratio, site
characterization, design bases develqpment, licensing, tuction, cperation,
Ai-riitorin, perfcrmerne evaluaticr, or closure of the Mined Geologic Disposal

System.

scientific tebo: A dont which may be used to provide a written reword
of the results of scientific inestigaticns and ewrihen the wcrk
involves a high degree of professional judgment or trial and error mehods or

-both. 7hese xtebooks may be used in lieu of tctnical proeures.

Tecbmical Review: A domnented, traceable, in-depth, critical review, analysis,
or evaluation of domments, materials, or data that fall within the state of
the art, oorducted to verify or validate or both its aplicability,

rreCtZs s, adequacy, ad c lets. Technical reviews are performed by
qualified personel with tectnical expertise at least equivalent to those who

ordu1cted the original work, and who are i- n of those who ociducted the
work being reviewed.

: In-depth instructim or practice or both to develqc or maintain
proficierny in a subject or activity.

Waste nProoess : lhe activities through whichntatin
ard data are oollected and prepared to s8lUort cooplianoe with the Waste
Aocepta Prelimi Specification. This includes activities associated with
research aid develocpent that is essential to qualification of the waste form:
octrol of materials, equipment, facilities, and processes that are essential
to the certification of canistered waste fo .

Waste A e cificaticn tS): qhe docnt that identifies the
prties ad i the high-level waste form muist meet in order to be

acpted for disposal In a Federal Repository.

Wat orm: Mie radioactive waste materials and any e lating or
stabilizing matrix (LOCFR60.2).

Waste Pomn 9mlance Plan 1WCP): lhe domment that describes the producer's
plan for d sCtratir cxg liance with each Waste Acceptance Specification.

Waste Fonn Oualification Report MIWRI: A cipilation of results frma waste
form testin and analysis that develq.s, in detail, the case for opliance
with each Waste A tar Specifction.
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DATIaO cm TOE OF NM LCMQBLT R TO It IC8

I. APLCM3M=! O E TH E XF - C =CR1 IX, "BpECM E
'T SCIENTFC MMMPTI

NRIBE

The term "special" processes historically has been aplied to processes used to
prduce items that are physical structures. The quality of the results of such
prosses (for example, weldirx) may be unoertain and highly dependent on the

anial. or interpetive skills of the iividual perf irg the work. Fur
these reasons, additional controls were placed on the comduct of suchweork (for
exarple, the reqi t that the procedure to be used be subjected to added
tests and that the individual be tested to provide aditional confidence in
that individuals skills as the uwker. The predictable results of suci
"special" process controls provides adequate confidence and reasoable
assurare that the process, ffien aplied, will provide an erd product meetirq
the original design intent.

In ctrast, processes used in scientific investigations focus on the
controlled collection, eparation, and analysis of data, the results of which
are interded to meet the lienis req ire for a geologic repository as
specfied in 10 CER 60. This adderdu discusses the nature of processes in
scientific investigations and the di between traditioal special
proesses. Ihe controls used to assure the quality of the data gathered
tohy the use of asuc processes are also described.

Scientific inestigations involve a large raser of different processes, both
laboratory and field, directed to the collection aid analysis of data. Fur the
geologic repository, this data is derived pnipally fzum the natural
environment in and around Yucca Howtain. This includes studies of the waste
package envixroment. There are at least four parts to any scientific
investigation; the collection of data, the prniaration of data, its analysis,
and its interpretation. All of these activities are controlled processes which
receive a mxprriate reviews and approvals as reqyired by the quality program.
We focus in this report an the first three activities, since these are the axst
likely to be irr et as involving special processes.
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7he scientific studies for the geologic repository include a wide ramge of
activities, so of whidc are:

1. Qittirq and retrieving core specimens from boreholes

2. Waxdrg core specims

3. Identifyirq the minerals in a sape of tuff through X-ray diffraction
analysis of a powered specimen

4. Identifying minerals in a sanple of tuff using thin-section analysis

5. Preparirn and analyzing geophysical logs frym a borehole

6. }tnine grourd water level through monitored boriholes

7. Minim the dcemistry of pore waters extracted frym a core

8. The shaping of a piece of core for resistivity or induced polarization
5-asurements

This is a typical list ard is not all inclusive; however, these scientific
investigations use various analytical iLetrunts Sigh measure saw
prameters. The main variable is the material. It is the variability in sae

parameter or subset of parameters that is the Doject of the analysis. Note
that in the case of the geologic repository, since met of this material is
natural, we do not know in advance the paramters and their variability. The

instnments used in analyses provide information (output) due to a specific
response between sme input of energy and the material being examined. The
output is the result of a set of physical and diemical laws that govern the
interaction between the input energy (for exazple, X-ray beam of s;0e
intensity) and the material (for exagple, a mineral).

Theortical and empirical evidence of the adequacy of these analytical
instruments (with their associated procedures) to produce the desired results
is established in a number of ways, princpally through appropriate calibration
of the instrument and through correlation with existing scientific literature.
Given that the analysis is performed correctly, we are confident that the
results reflect the parameter we want to measure because there is a large body
of literature which supports our reading of the outpet. Further, this body of
published support was obtained through controlled laboratory processes using
calibrated equipment and has broad aceptance throughout the scientific
community. Fundamentally, it is the mass of tedhnical literature describing
kno responses of material to kn physical and chemical laws that gives us
confidenre in our results.
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The criteria in 10 CER 50, Apendix B represents an adequate set of controls
for the analysis used in scientific inestigations without the need to
categorize suh processes as "special". Sections of the AI) whidc are
aplicable to the topic of this report are:

Section 2: Quality Assurance Program - Prsonnel selected to inplement the QY
program shall have education and experience omnsurate with the minimum
requirei~nts specified in the position de pti.

Section 3: Design Control - Criteria for the plarin, reviow/aqproval, and
performance of scientific investigations are prescribed. Scientific notebooks
or techical imenting procdures can be
used for describin how the work is to be done and for dccumentin the
activity. Surveillances of scientific investigations are corducted to ensure
that procedures are followed and docmented.

Section 4: Procurement Dlocment Ontrol - Tecnical re int for e auipment
and services used in data collection, eparati, and analysis are adequately
do.znented

Section 5: Instructions, Procedures, and Drawings - Activities affecting
quality shall be prescribed and performed in axdance with d entd
instructions, procedures, plans, or drawings. A tecdnical review of the
dboments used to iplement the activities is required. A controlled list of
detailed technical procedures used to implement the Q& program shall be
maintained

Section 6: Document CQntrol - Applicable cotrolled, current quality and
design documents shall be available at the location where they are to be used.

Section 7: Cotrbol of Purnhased IteNs and Services - Measures shall be
established to ensure that purchased material, equipment, and services conform
to the pr--mrent documents.

Section 8: Identification and OMntrol of Materials, Parts, and Qtt~onents -
Procedures shall be developed and implemented to ensure that samples are
identified and controlled in a manner consistent with their intended use.
Further arplification of these requirements for the HMS are addressed in
Appendix B.

Section 12: COmtrl of easuring and Test Eqglpment - Measures shall be
established to ensure that tools, gages, instruments, and other measuring and
test eqpdpient used in activities that affect quality are properly controlled,
calibrated, and adjusted at specified periods to maintain accuracy within
necessary limits.
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Section 13: Hardlin, Shipping, and Storage - Measures shall be established to
control pacbkagim, hard'ing, strage, sDippin, cleaning, and preservation of
material and equipmnt to prevent damage, loss,, or de ration. Fther
aiplifications of these respire for the Mined Geologic Disposal System aid
the waste a--eptance process activities of High-level Waste drm preduction are
addressed in Apemoices A and B respectively.

Section 15: Qontrol of Nconfaming Itse - vaasures shall be established to
control item that do not conform to ire to prevent their inadvertent
installation cr use.

*Secti 16: Carective Action - A corrective action system shall be
established to ensure that significant conditions adverse or potentially
adverse to quality are identified prcitly and corrected as soon as possible.

Section 17: Quality Assurance Pecords - Records that furnish doamented
evidence of quality shall be specified, prepared, and maintaine In nacordarne
with ini tive e . Further aqlifications of the ren for
the waste acceptance process activities of the High-level Waste Form Production
are addressed in Appendix B.

Section 18: Audits - All activities affectim quality will be subject to
planned and scheduled internal aid external audits to assure that pIr-cdures
and activities comply with the overall QA program aid to determine their
effectiveness. 7he audit program will be byemnted by izdient
surveillance activities. Anplificaticns of these irents aplicable to
Mined Geologic Disposal System and the waste aeptance process activities of
High-Level Waste Form Production are a&rs in V ices A and B,
respectively.

It is inotant to recognize that there are controlled processes governii the
collection, peparation, aid analysis of data in scientific investigations.
7he i t is not in the sample se,, but in physical or chemical
parameters btained fma the sanple. Data are gathered fram a sagple, the
precise parameters of which are not Imm in advance. If the processes
controlling the collection, preparation, aid analysis of the material are
adequate and d ed as havirg been followed during the activity by
qualified scientists or tedmicians (NOD Sections 2, 3, aid 5), reasmable
assurance that the data accurately represent the correct values is dctained.
TIo further ensure the quality of the work,i used in the data

leciosn ad analysis processes are calibrated (QAD Section 12).
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tile it is true that stardards are included in the analysis of materials (for
example, stardard tables for the identification of minerals fmn X-ray
diffraction data), there are no starxdards for the sample itself. $hat is to
say there may or may not be clay in the sample, and cm or m~e clay mineral
species may be present. Similarly a tednician may use stardard solutions
(National Bureau of Standards [NBS]) to clibte the recording instrument
prior to a demcal analysis. This calibration irdicates that the instmnt
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 prI cedures. For
example: thin sections must be cut to a thidkness of 30 microns (evaluated by
recxngnizirx the aipr priAte birefringenac "color" of the contained minerals in
polarized light); core specimens in resistivity and irduced polarization
measurements mist be shaped on a saw (shape is measurable); and waxed coreP
wrapped at the drill site to preserve the contained volume of fluids
(preservatiom determined by weighing the sample at the drill site and weighing
it again at the laboratory) illustrate this. In all of these examples, the
uncertainty about the quality of the data (that is, does the sample measure up
to staindards?) is very low.

Althoh there are some parallels between control of processes and special
processes, there are significant differences.

1. lhe examples cited in 10 CER 50, Appendix B and in NQg-l of the application
of special processes are foozsed on items that are to be a permanent part of a
facility rather than the collection of data. Special processes, as defined in
NQ&-1 Basic 1Re --irem--t 9, are as follows: "Special processes that cotrl or
verify quality, such as those used in welding, heat treating, and
5xrdestructive examination, shall be perfoned by qualified persoanel usirg
qualified procedures in acoordaine with specified requireets."

2. The quality of the resulting items is solely a functicn of the processes
having been performed and tested by qualified persnmnel using qualified
procedures. Sinoe cne cannot directly test for the quality of the item (for
example, an item uriergolng welding), its quality can only be assumed
predicated on the confidence that the material will, when subjected to the same
prvcess variables as those used during process qualification, yield the sam
material or dhemical properties. It is necessary to establish the
qualifications of the operator thruih se established requirements (for
lexaple, a written certification test or a performance test).
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The scientists ad t perf scientific investigation are
qualified on the basis of their academic record or work experiegc or both
(QAD Section 2) prior to their Soil. Procedures in scetific
investigatios receive a tedmical review for adequacy and ocMMlets (5
Sections 2, 3, and 5). Quality is further ensured thro calibration of the
Sitruents used in data collection, ion ard analysis (ARD Section

12) . Audits and surveillances are cotiucted to be sure that procedures are
being followed and the work prperly d I ent (QARD Section 18).

3. The iten to be i-- -- ,orted as a peranent part of a facility must meet
certain pre-established criteria, codes, or stardards. In special processes,,
both the materials beirq used and the =trollng variables en the process
being applied to the materials are )zwin quantities and are inkludied in the
inds-try-wide sta<dards or cod required for such activities.

The parameters for materials being studied in scientific inrestigations are rit
Sawn in advance. The purpose of the irwestigatio is to determine the

iaracterdistica of the material. Ecoept for situations where the size, amount,
or shape (for example, a 4-inxch piece of whole core) of a samiple is specified
(and these are all measable features), the sahple itself cannot meet scme
predetermuined acceptance criteria.

The evaluation of pronesses in scientific investigations involves several
steps. Initially, the purpose of the process (whidh may consist of one or mcre
technical prxed ures) must be detailed in the scientific investigation planning
docutuent (SIPD) and the adequacy of the process determined through tedhnical
review. Individual technical p roedures also receive a techdical review. If a
prpsedas process is beyond the state of the art, a peer review is used. These
reviews are mxdanisms for qualifying processes. A review of a process must
determine whether the process is adequate for the purpose of the SI1W.
"Measnte," as used in scientific investigations, means that the process
addresses the issues detailed in the SEDW and that there is sufficient
confidence that the results generated by the process can be used in licensing.
As part of the review process, the reviewers must determine if the controls
specified in the 18 criteria of 10 CER 50, Appendix B are adequately bailt into
the technical pcedures to produce quality results (that is, results in thidh
there is a high deree of confidenoe that they are amceptable for use in
licensing). Calibration of measuring equlpiwent, confirmatory or conrrborative

rmeaMnsurnts by indeperient processes, and use of the 18 criteria, exclusive of
special processes, appear to be sufficient to ensure quality results in
scientific investiaticons.
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Processes in scientific investigatias are directed to the collection and the
analysis of data; not todard preparin an item for use as part of a permanent
structure. Pre-established acceptance criteria for sauples or for the results
of data collection aid analysis do nct rxmally exist in scientific
investigations. The main variable is the sample or material. It is the
variability in some parameter or subset of parameters that is the cbject of an
instrumentor chemical analysis, or both.

Process controls which have trad lly been used where the product of an
activity amid be sensitive to the mechanical abilities of the worker (as in
welding) or to the interpretative abilities (as in nondestructive examination)
will not provide added assurance that the results of a scientific investigation

.will be substantially m-re accurate. There are many scientific processes used
where the results do not depend on the ability or understanding of the process
by the tedmician or scientist at all (for eaimnple, autcnated ultraviolet
spctroB) .

The results of all scientific investigation procesess, in g those used in
the High-level Waste Repository program, depend an the tedinical abilities of
the scientists and tednicians to apply the laws of physics, dcemistry,
engireerirq, and other sciences. Ths is suported by a very large volume of
scientific data already in edstence and accepted by the scientific cavmity
and regulatory bodies. The ifpsiti of special process controls will not
provide inoeased assurance that the results of a scientific investigation are
ore correct or arzrate than the results dctained tbrough the use of current
controls.

II. APP=;mrrO gm v or iM atCEYLON x, 'anMpBUXIW' TO
BDIETISC ZNVZSTIM

Scientific Investigations are corducted to disover and interpret the nature
and extent of natural # miena. It is iqportant to eqtasize the words
"discover" aid "interpret" when describiMg the goals of scientific
inwestigations. Discovery is the process of ag~irin knowledge that was
previoasly umnown. Interpretation, of corse, is the "... act of explainirg
the meanirg of...". Scientific investigations are unique in the sense that
suci activities do not have established acceptance criteria whic may be used
to verify conformace.

Predetermined acc criteria are an essential element in the corduct of
inspetio. Traditionally, ispeti are performed to verify conformance of
an enrineered item to p mined accepta criteria. This sae approadh is
inarprcpriate for verification of scientific investigations because such
activities rely on discovery and the iretation of those natural and
physical laws that aid in the e anation of enena. It follows that the
reauirelents of Criterion X, "Inpection" are not arpriate for use where
scientific investigations rust be controlled. HPaever, controls are necessary.

(AA-7)
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The QRM describes a set of quality assuranme for scientific
investigations that, when properly le ted provide a high degree of
confidence that the results of sud activities are accuirate and cocplete. The
approadh given by the QVUD assures the foflowing.

o A thorcugh plan of the investigatixn is prepared and aproved.

o A tednical review of the plan is ocmpleted by the participant.

o Activities are controlled by such measures as technical pIedures or
scientific notebooks.

o <Sumter programs are verified and validated.

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

o Surveillances, which include tehnical team imebers, are performed to verify
ccoplianoe.

o A close-out verification is perfonred by the participant to assure adequacy
and wetness.

Ed the desripti of the controls given by the QIRD it is clear that
scientific investigations are activities, not item. It is also clear that
sui ocontrols are intended to captre the essence of an activity whose purpose
is to discover and interpret.

IM. opA~hT OF r PIunamW
TO SCIENTPic nimmanimO

CP EC CRITMIUM XI, "ZES~wr L,

The QAR) indicates' that test control (Criterion XI) of 10 CER 50, Apendix B,
applies to engineered items bit dAes not apply to scientific investigations.
This addendLn is intended to docmnent the rationale and approach to satisfy the
intent of Criterion la. -

For engineered items, the requ of 10 CFER 50, Apendix B, will be met by
iplementation of ASI/ASE IIQ-1-1986b. 7hese neure it are ments
in the QtMRD, Section 11, "Test control," by the in ration of guidance
provided in the NRC Review Plan for Oh Programs for Site Characterization of
High-Ievel Nuclear Waste Repositories.
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The cntrols applied to scientific investigations are identifid in Secticn 3
of the QARD. Mme follawing ctrariscn with the NRCeview Plan, Capter 11.0,
depicts how the reuire for the omtrols that are applicable to scientific
investigaticns have been inrrated. re apprriate, the reui zt of
ANsI/AsN NM-1-l-986b for control of tests have also been incorprated.

It is important to note that the QARD allms at least two basic kinds of
doanm~ntation whidi can be used for quality assurance, daertatiar, ard
control of scientific work. These are the scientific Teo system and the
tedinical t procedure system. he scientific notebook system will
generally be used by qualified individuals who are using a high degree of
professioal juzzgment or trial-end-erro methods or who are develping the

ethodol ogy by whidc an activity will be acxxrplished. The te ±nical
lnplemnls i pnxxprcedure system will generally be used when qualified tedmiclans
are performi repetitive work which does not include the use of a high degree
of professional judtgment or trial-and-error methods in the performance of the
work.

Detailed technical ArplmetirLxn preduxares are required when it is not possible
to deviate from a escrbed s ein of actions, without endangering the
validity of the results that will be d*tained frux the work. IDgbooks or
appropiate forms or both are used, particularly in repetitive work, to
documrent the performan of the work according to the tedinical irplementing
procedure, and to maintain absolute contzml over all other aspects of the work.
The follywing indicates where the EC Review Plan requlsren nts are lnpler ted
for pnrocedres and scientific notebooks.

EC Review Plan ar 11.1

The description of the scope of the test control program indicates an effective
test program has been established. Program prx edures provide criteria for (a)
determininr when a test is required or how and when testing activities are
performed, and (b) the test program is coinducted by trained or apprpxriately
qualified personnel. The Qt organization, as a mininmo , audits (sic) these
functions.

Respose

The work is cocrtolled in QARD Section 3 by reqairing the eparation of.SIPDs
for individual activities.

It is not appropriate in most cases for individual prTocdres to address when a
test or testing activities are to be performed. Scientific investigation
activities cannot necessarily be scheduled as ccmstruction activities (for
example, take one set of comrete cylinders for every 50 cubic yards concrete
poured [sic]). Procedures do, however, clearly define the segience of steps to
be perforzmed for proper implementation.

(AA-9)



QAR Revision 2

Tainin ire are covered in QARD Section 2.. For both scientific
notebooks and cnical lentin proed , :it is required that any
special trainin or qualification reque be clearly defined.

7he QSRD requires Q rganizatio verview of activities affectin qmality.

NC Revier PlaM 31.2

"¶~st plans and procedures are reviewed in amrdanoe with the verification
re.ire nt in QAD Section 3."

Response

qhis riirem t is stated in QAD Ape:%Ux A, Section 3.0.

MC Review Pla Re3 1.3

"the potential sources of uin rtainty ard error in test plans nd pr res,
and paraters which mist be ontrol-led and teasured to assure that tests are
well onitrolled, are identified.1"

Response

This requi t is stated In QARD Aperix A, Section 3.0.

WC Review PlMm Reqir t 11.4

"lst redures or nst tions provide the following:

a. The requirement and a ta limits contained in a lile douments,
includin precision and accuracy."

Response

This requirement is stated in QRD Apprdix A,
Section 3.0. These ire are not aplicable to sientific notebooks
sirme the end product of research or experiment is data *&ici are used to
establish aaaeptance limits.

b. "Instruction fo perfo x the test."

(AA-10)
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This ir is stated in QAD Appendix A, Section 3.0.
is not applicable to scientific notebooks since the purpose
research is to establish .

This
Of exeietor

c. "Tst prereqpiisites, such as calibrated Itadequate test
et and is tn, cp lee s of the item to be tested,
swuitable ald omtrolled enviramental oanditions, and proisions for data
collection ard storage."

This requi t is stated in QD Apperdix A, Sectio 3.0. Ispections are
not applicable to scientific investigation. his rsire not applicable
to scientific notebooks since, at that phase of researdh, the logy or
process is not established.

e. "Acceptance and rejection criteria, includin required levels of precision
and accuracy."

Respm

This n is stated in OARD Apperix A, Section 3.0.

f. "etods of data analysis."

For tecinical i-Tplertin pr es this requi is stated in QARD
Apperdix A, Section 3.0. s euire t is not applicable to scientific
notebooks as data are the erd p .

g. "Methods of dommenting or reoordirg test data ard results."

Response

This requireint is stated in QARD Appeolix A, Section 3.0. It is not
applicable to scientific notebooks as the activity hodology has not been
establidhed at fiis point. Therefore, the data or its format cannot be readily

h. "Pwisians for assurirg test prqisites have been rat."
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Whis t is stated in 0D Appendix A, Section 3.0.

N Review Ean R uirt 11.5

"Test results are documented, evaluated, ard their accetaility deteyied by
a responsible individual or grom as described in QAR."

7his r i is stated in QARD A xppenx A, Section 3.0.

IV. OP OF CRITTERIQ fly, "DenEIO'1 MST, AN OPMMT3
BPhTUS" To aC1nmc flW EfTIT

The QARD indiates that inspection, test, and ceratiM status (Criterion XrV)
of 10 CFR 50, Appemilx B applies to erxineered items ard does not apply to
scientific investigations. 7he rationale for this exepticn is provided as
follaws.

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

The cperatinj status aspect of Criterion XIV is not applicable to scientific
investigations because the scientific investigations are not performed on
operatirq equeipment or systems that will affect their safe operation. This is
the intent of Criterion XIV.

Ihe controls placed on scientific investigations by QARD Appetlix A, Section
3.0 require scientific investigaticns to be planned. The planning requireants
of QRD Section 2.3 pvide for sufficient ciitrols to preclude inadvertent
interniption of the investigations and to ensure -peraticnal utibility with
otier site dharacterization activities.

In summary, since Criterion xrv focuses on the safe operation of equipment and
systems (erinered items) being tested and inspected and scientific
investigations are prior to repository o_ tructicn and operation, an exception
has been taken in the QARD such that Criterion XIV applies only to ergineered
items and not to scientific investigations. Ihe controls established in the
QARD Appendix A, Section 3.0 for scientific investigations are fficient to
assure the proper conduct of scientific investigations and their irpact on site
dcaracterization activities.

(AA-12)
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