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O0RB-3, Oualitr Assurance Plan for Hich Ievel Radioactive Waste
9PM it Aurie August 1986; DE/RW-OO32, Qualitv Assuran na

Policies and Requirents Octdber 1985; D/W-0103, ualityA s
Direcri October 1986; and the "Director's Statements on Managing for
Quality and Quality Assurance," July 14, 1987 were reevaluated in light of
Q3ressional redirection of the Civilian Radioactive Waste Managnt
rogram in Decmnber 1987 ad a major ganizan of the Office of
Civilian Radioactive Waste Nanagemt in April 1988. As a result of the
reevaluation, the four documents have been s aid replaced by
DOE/1-0214, Quality Assurance REauireMgt for the Civilian Radioactive
Wste KMiM nt P (QAR) aid WE/F4-O215, Oualitv Assurance Proam
Description for the Civilian Radioactive Waste MMgaeent Prvm (QMPD).
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Ir OF NW AND ABEVIA¶E

ANSI: American National Standards Institute
AS2: American Society of i al Eries
ASNU: American Society for Nodestructive Testing
ASIM: American Society for Testing and Materials
CAR: Orrective Action Report
CRC: Chemical Riber Omarn
CER: Code of Federal Regulatians
DOE: Uhited States Of Energy
DWPF: Defense Waste Prossing Facility
ILP: Lie res
ISESI: Spent Fuel Storage Installation
MRS: itd Retrievable Storage
NQ-1: ANSI/ASME Stardard NA-1-1986b
NR: N IT Report
NC: United States Nuclear Regulatory Commission
NWPA: Nuclear Waste Policy Act
OCIM: DOE, Office of Civilian Radioactive Waste Management
OGR: Office of Geologic Repositories
Q-List: Quality List
QA: Quality Assurance
QA P: Quality Assurance Procedure
QAM: Quality Assurance Grop
QAL: Quality Activities List
QAIV: DE/-0215, Quality Assurarce rM Desasciotion for the Civilian
Radioactive Waste lanacement ErMGram
QAR: DIEW-0214, Oualitv Assurance Regurerents for the Civilian
Radioactive Waste Manacrent Prgram
SEMP: Systems Ergineerin Mag Plan
RD: qe Doent
SIP: Scientific Istigation Planning Document
WMS: Work Bre n Structure
WVDP: West Vaney Deminstration Project
YMP: Yca lMtain Project
XMP: Nevada Operations Office, Yuca Mntain Project Office.
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GNEAL

Quality achievement is a ntiuin responsibility of managmnt at all levels
in the U.S. Dazr of Ee s Civilian Radioactive Waste Management
Program (. Well-defined qiality assurance (QA) programs d scribirg the
set of managemnt Icontrols needed to achieve PROGRAM objectives are to be
established and effectively bilemented by all RGRAM participants. These
participants include the Office of Civilian Radioactive Waste Management
(OCIM), qrations Offices, Project Offices, contractors, subontractors,
national laboratories, and other gavenmnt agencies performing activities
affecting quality for the PROGRAM.

PURSE AND APPITBLY

This doument defines the quality assurance requdrements governing activities
affectiM qality of all PROGR participants unless specifically stated
otherwise herein. hese requirements are applicable to the geologic
repository, the monitored retrievable storage facility, transportation, and if
required, the Federal interim storage facility. The amplifications specified
in Sections 1 through 18 of this doo.ment are in addition to ANSI/ASME NQ-l-
1986b (NQA-l) requirements and apply only to the geologic repository.
Aiplifications specific to the monitored retrievable storage facility,
transportation, and if required, the Federal interim storage will be provided
in subsequent versions of this document.

The quality assurance specified in OCvtB-14, Specification of
Oualitv Assurance Recuirements for the Hicdh level Waste Form Production are
applicable to the PROGRW's waste form producers. The quality assurance -
requirements specified in the Office of Storage and Transportation Systems
Quality Assurance Plan for the Transportation Casks Systems Development Prmra
are applicable to the PROGRAM's radioactive material transportation cask
systems. he quality assurance prgramatic guidance of REMMIAMY GUIDE 7.10
- EstablishiW Quality Assurance Prrams for Packaging Used in the franswort
of Radioactive Material amplify the quality assurance program requirements for
the packaging used in radioactive material transportation systems.

This document incorporatesa supmentents the applicable quality assurance
program requirements from 10 CFR 60; 10 CER 71; 10 CFR 72; 10 CER 50, Appendix
B; NQ&-l; and DOE Orders. As such, only this document and the documnts
referenced specifically within the 18 sections of this document need be
referenced for all OCWM's quality assurance programmatic requirements.
However, this document has rot incorporated the technical implementation
requiremes and criteria of regulations, DOE Orders, and applicable NU1Es
that are to be used when implementin the OCM quality assurance program.

NQ-1 has been chosen as the basic document for the OCRWM quality assurance
program requirements because DOE OIUM 5700.6B, Ouality Assurance has endorsed
NQ-1 as the preferred standard for quality assurance requirements for the
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nuclear area and the Nuclear Regulatory Cmnissin (NRC) in Regulatory Guide
1.28 has found that the requirements of NQA-1 are atable for use in quality
assurance programs for reactor design and cnst n. any of the
amplifications to the require set frth in the Basic Requireents and
Supplements of NQA-1 came fran the NRC review plan for high level nuclear
waste repositories and fram NUR)s that have been adopted as requirements
dcauments by OCEM for the geologic repository program. hese NRC documents
and other quality assurance p(r-gur docments are listed in Appendix A.

Together, DE/W-0214, Ouality Assurance Requirements for the Civilian
Radioactive Waste Manageent ogram (QAR) ad DOE/W-0215, uality Assura

Description for the Civilian Radioactive Waste Management Proarm
(QAD) represent the "quality assurance plan" for OCM.

Deviations between requiremen as stated in this document and any higher-tier
requirements doument accurately reflect approved exceptions to, or
clarifications of, the higher tier requirements. In the event of differences
between a requirement stated in this document and statements in any lower tier
document, this document shall prevail unless the organization responsible for
the lower tier document has obtained prior written Oam concurrence with the
ception or clarification.

RSPSIBlfl

The PROGRA4 Director retains responsibility for the total quality assurance
program; ensures its develpment, iuplementation, and verification; and retains
ultimate review and approval authority on matters pertaining to the
implementation of quality assurance program requirements.

camL ASSURANCE PMGRI M BASIS

An important quality principle on which- the quality assurance program has been
based requires greater clarification. his principle is that each person in
the DGRM is respcrsible for the achievement of quality in the work the
person performs.

This quality assurance program provides for both the achievnt of quality and
the verification of that achievement. The line organization has total
respcnsibility for the achievement of quality and the performance of quality
control verifications, such as inspections and tests, to assure the achievement
of quality. he quality assurance organization has the responsibility to
provide assurance to senior line management of the line organization's
achievement and verification of quality. his is acouplished thrcugh the
conduct of overview activities such as audits, surveillances and assessments.
This concept represents an approach that departs from the more traditional
(classic) quality assurance found in most nuclear power plant quality assurance
programs, in which the quality control verifications are performed by personnel
who are part of the quality assurarce organization.
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The line organization ensures that people who perform quality reviews and
quality catrol verifications meet the reqnns of this documnt for
reviewer indepeuad from the wrk being performed.

Mhe quality assurance organization maintains a strorg overview presence in the
quality assurance program. To implement a strong overview program the quality
assurance organization performs sufficient and effective verifications (such
as, audits, surveiliances, and assesents) on activities affecting quality.
Overview activities are scheduled to address the cncerns of management and
complement the actual performance of activities affecting quality. The
sdeduling process must be flexible to meet changes in work activities and
newly identified concerns. hile the quality assurance organization is
required to perform an overview function for management, tis overview role
does not preclude the quality assurance organization frum performing additional
support functions that may be necessary to assure rplementation of an
effective quality assurance program.
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GE1AU7ATIMi

1.0 GENERAL

Ihe provisions of NQA-1 Basic Re ui 1 and Suenert lS-l shall
apply with the following alifications.

1.1 RLrrITY ASSURANCE PRGRAM NAGEE

The quality assurance organization is responsible to verify the proper
performance of work through the lentatin of a pr iate quality
assurance oantrols that include, as a minimum, audits and surveillances.

Each EM participant shall identify the quality assurance ager
position within their anization responsible for the establishment and
iiplementaticn of their respective quality assurac progras. This
qality assurance manageent position shall have the followiug
diaateristis:

(a) An organizational position at the same or higher organizational level
as the highest equivalent manager responsible for perfonming

YJ -activities affecting quality

(b) Xhowledge and experience in the areas of quality assurance and
managemnut

(c) The authority and responsibility to verify the adequacy and
implementation effectiveness of the organizations and subtier
organizaticns' quality assurance program

(d) No other duties or responsibilities that are unrelated to quality
assurance and that could prevent full attention to quality assurance
matters

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

(f) Acess to senior :a-age nt and managnk at the next higher IROi)M
organizational level to identify, and obtain resolution to,
unresolved quality COOmrns

(g) Review and approval recxrmendation authority for quality assurance
programs, revisions to, and interpretations thereof

1.2 DELE =AIC OF WW

ien OCEM or a Project Office delegates work to other iRM
participants, a qualified individual or organization frca within the
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delegatln office shall be designated as responsible for the quality of
the delegated work. Fr M particpants shall describe the major
delegatis of work involved in i the quality assuranc program
or ary part thereof to ary other organizations.

1.3 DISPUTE

Provisions shall be made for the resolution of disputes involving quality
arising fram a difference of opinion at a given organizational level.
Mese provisions shall include progessively elevatirg the dispute to the
level of the PAGHM Director if rycessaxy.

1.4 1ILATCK~RS~1I

Provisions shall be established for irdividuals to exress ayality
nen directly to the ElM Director withiut fear of reprisal. he

provisions shall address allegations of inadeqate quality fr m eployees
of R participants and persons itside the ERO (. Allegations
shall be investigated and resolved.

1.5 SloP WM ISICI

Provisions for issuin and lifting stop work orders shall be developed and
inplemened. lhe provisions hall include the followiM factors:

(a) Criteria for stoppin wrk -and for lifting stop work orders

(b) Authorities and rnsibilties

(c) Methodology for liftix stop work orders
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SEXfIM 2

Q5m= Au ER NR

2.0 GENERL

Ihe provisions of NQ-1 Basic 2; 2S-1, 2S-2, 2S-3,
and 2S-4; ad Appeidix 2A-1 shall apply with the follading clarifications
and anplifications.

2.1 QUAIM ASSURANCE PROGRAM

ERM aici nts shall develcp quality assurance program docnmnts
that address quality assuran requ applicable to their respective

OGRHM scope of work. Quality assurance program do =ments (hereafter
referred to as the GA PXMG consist of a quality assurance program
descr i and detailed tedmnical and quality assurance administrative
procdures. the Qh HDG~M shall meet the reqirements established by
this document. he quality assurance program descpti (or Plans)
shall be reviewed and approved by line managt of the next higher
EW( organizational level in a timly maimer. FEX-participant QA
organizations shall review and mak r lrticns to line management
- -eniin the approval of l -tier quality assuranr program
descritions (or CA Plans) .

EMA pt quality assurance program documnts shall include:

(a) Decriptions of the management controls aid lines of
cammunication that exist with their contractors to assure
direction of the quality assurance program

(b) Des of all onsite aid offsite organizational elements
that function under the cniza of the quality assurance
program and the lines of responsibility

(c) Descriptions of the quality assurance responsibilities of eadh
of the organizational elements noted on the organizational
chrs

(d) Decriptin of persons and ganizaticns that have authority to
identify and resolve quality prolems and of programs that will
ifplement these actions

(e) Identification of existirg or proposed quality assurance
administrative procdures

(f) Descripio of the organizational responsibilities for
reviewir, approving, verifIr, and validatirg design criteria
and design dooaments
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(g) Dscrtof the inspection program includirg organizational
responsibilities

(h) Dsription of the test cartrol program scope

(i) escription of the scope and types of measurirg and test
equipment to be controlled by the qpality assurace program

(j) Descrip of the method of control of erroneous, rejected,
s'rperseed, or otherwi uuitable data

2.2 MEMORTING I ENiM OF PEEMOM

If verification personnel are not part of the formal quality assurance
organization, they shall have sufficient authority, aroes to work areas,
and organizational freedom to (1) identify quality problems; (2) initiate,
reczrmned, or provide solutions to quality problems through designated
channels; (3) verify iplementation of solutions; and (4) assure that
further processing, delivery, installation, or use is controlled until
proper disposition of a ncionf ancei, deficiency, or unsatisfactory
coidition has occurred. ien 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

V)_J verification activities.

2.3 PIANNING

Participant's Q FROGRAgs shall include prvisicns for quality assurance
program planning to be i ted and coordinated ammng participating
organizations including the quality assurance organization to provide
consistency and cleteness and to avoid duplication of effort. Quality
assurae program planning shall consider, as a mirnim, the followirg
elents:

(a) Definition of activities

(b) Assigrment of quality levels to items and activities based on their
inkortance to radiological safety, waste isolation, or other FROM
objectives

(c) Selective application of ap riate quality assura requirts
aid procedural controls within ead quality level (that is, a graded
aEpraci) to items and activities

(d) Assigrment of res ibilities for quality assurance program control
and verification activities
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(e) Identification of the specific scientific or tecnical to
be collected, analyzed, or used for design, performance assesment,
or site dharacterization

(f) Identification of applicable technical and quality assurance program
nanagaent 1control and verification activities

(g) Identification of field, aOratoy, and erqineerinj pro for
sa-ling, testing, and analysis activities

(h) Provisions for the idetiicn of required quality assurane
records

2.4 RMDlESS EVISEW

Peadiness reviews shall be planned, performed, ad d imented and shall
apply to major sheduled or planned activities that affect or could affect
quality. Readiness reviews shall prvide visible evidec of the

- ~follwin ctiarcrsis:

(a) Work activity prerequisites have been satisfied

= (b) Detailed tedmical and quality assurance administrative pr
have been reviewed for adequacy and apriateness

(c) Pitrs l have been suitably trained and qualified

2.5 QJALY LEVELS AN GRADED QUhI;TY ASSURANCE

The classification of quality levels shall be performed in arda with
the guidance provided in NREC-1318, Tedical Position on Items and
Activities in the High-Ievel Waste Geologic Repository Proam Subject to

Lty Assurance April 1988- and the follwing
anplificaticons.

2.5.1 Classification of Quality levels

A three-tier quality classification system shall be used as an
aid in the decision process for selecting and applyiig
a ppriate quality assurance requirements. Mthodologies for
the classification of items and activities into the three
quality levels shall be developed. The rationale for the
-classification shall be cmed. Wlherever possible, the
classification Methodologies shall be tedhnically based and
shall include-.appropriate supportin failure analyses and risk
assessments Items and activities shall be identified and
classified as one of the followin quality level
classifications:
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(a) Qality level 1 (QIa). is the classification to be
assiged to ROMitems and activities reqgirir
applicaticn of the most stringent quality assurance
-e irertynts and rocedurAl itrols because of their
i~rtare to piblic radiological health and safety and

waste isolaticn. The assigrmant of QL1 <oses the
applicable qality assuracets of 10 CR 60,
Subpart G and ANSI/ASME N-1-1986b. OCM and each
Project Office shall establish a Q-List and a Quality
Activities Lst.

(b) Quality level 2 (QE2). Q2 is the classification to be
assigned to E M item ad activities requirirq
application of additincal quality assuranc requi
and pocedural cotrols because of their i to the
s e of the HRGRL The assigrmnt of QT.2 iposes the
apprpriate quality assurance regairements of ANSI/ASME
} QA--l986b. Q12 will be assigned as a minimu of the
followqix categories.

(1) Items and activities designed to midmize
nr~adiological health and safety hazards to the

public and PROM workers

(2) Items and activities designed to protect workers fro
radioloical hazards exceeirg the limits of 10 CER 20

(3) Items whose failure, amission, or degradation could
affect the cperational reliability, ritainability,
and perforance of eineered st s, stems, and
!nents

(4) Items and activities of special progrzmatic
ii!Ortaflc designated as such by the arriate
diror or program manager

(c) Quality level 3 QL3). QL3 is the classification to be
assigned to FROM items and activities rgairi rt ine
quality assurance and predal cntrols to
assure proper oe or service. The assigrment of
QL3 iqxoses the use of rcutine managerial, administrative,
scientific, engineering, irdstry, and laboratory
practices.
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2.5.2 Graded Quality Assurance

Quality assuraxne and p--ural controls shall be
selectively applied. he selective application and the degree
of application of the quality assurance require assigned to
each item and activity shall be Amenute with the folling
factors:

(a) of failure

(b) Tartary of data

(c) Qmplexity of function

(d) Reliability of process

(e) roucbility of -results

(f) iqness of product

(g) Degree of functional product deuvnstration

(h)-- Degree of starardiza

(i) History of quality

(j) Iqact of schedule or cost or both

(k) Necessity of special cotrols or processes

(1) Significance to licensirg process

2.6 PNE SEM=CN, I TRAflf, ND QJMCaiTIC

2. 6.1 Supplement 2S-1 and Appendix 2-1 shall Ily apply to personnel
-o cict inspections and testixg activities to verify
conformance of an item to specified reui s for the purpose
of a tance and to denstrate that items will perform
satisfactorily in service.

2.6.2 S lement 2S-4 to NQ-1 shall apply except that Paragraph 2 is
amplified with the follwin reqm :

(a) Management of each EROWM-articipant organization shall
analyze eaci job position to determine the quality-
affecting task responsibilities of the position. he
results of each analysis shall be doumented in position
desciptis that includes the education and experience
prereaqisites for each position involved in the performance
or verification of activities affecting quality.
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(b) Personnel selected to perform or verify activities
afferq quality shall have eduoation, experiene, ad
training czerate with the minimnu requrmnts
speified. Relevant education ard experience shall be
verified. 7he capabilities of an irdiviual shall be based
upon an evaluation of education and experience and cmuared
to those qualification reqnnt established for the
position. nagIt shall mnitor the performance of
personnel doing wiork affecting quality and, at least
anally, detenuine the need for retraining or
reassigment.

2.7 SURaV7flUN

Surveillamcs shall be coducted to assess the quality of items or
activities in process.

2.7.1 Surveillance of activities affecting quality shall be planned,
perf e, d nted, and reported to ap riate managerent.

2.7.2 Surveillance shall be ciducted to acozplish the following
objectives:

(a) Monitor work in progress

(b) ocuent Jarpi or r liance with reqaiiraments and

(c) Identify actml aid potential deficiencies aid deviations
prono~tly

(d) Prote proa cective action by cognizant managnt
:responsible for per ir the work

-- (e) Provide mnagement infotio n activities under
surveillance

(f) Verify timely irplenntati of corrective action

2.7.3 Surveillance shall be performed by personnel ko are
knowledgeable in, and not directly responsible for, the
activities under surveillance.
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2.7.4 Surveillance results sall be do in a report that
contains the followin elements as a minimn:

(a) of the activity or item under surveillance

(b) Identification of the persons ductir the surveillance

(c) Identification of the persons contacted during the
surveillance

(d) List of the ui n govenn the activity or item

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

(f) Sumary of any immediate corrective actions taken

2. 8 G=MM ASSES

pernt managmnt asses s by persons above or axtside the quality
assurar organization shall be corducted at least annually by, or at the
direction of, the highest anagement position identified in each FROMM-
parti 's organization. Mhese mnagement assessments shall evaluate
as a minim the followin program aspects:

(a) Effectiveness of the quality assurance program

(b) Adequacy of planink and pcural controls

(c) Effectiveness of the corrective action system

(d) Adequacy of organizational structre and staffing to implement the
quality assurance program

(e) Adequacy of the indoctrination and training program

(f) Adequacy of the quality assurance managnt informatin tradkirq,
evaluation, and reportiM ystem

2.9 QMIiE ASSUREJN I C= l REHANG AND 1WACK

2.9.1 E el participants shall report, disseminate, and track the
folwing types of quality-related nant information as a
minitm:

(a) Status of development and frlementaticn of the quality
assance program
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(b) Status of resolution of sccxditions adverse to
quality, issues, and trerds

(c) Smary of oenage Review results (Esmpary practices
shall be reported but need not be tracked.)

2.9.2 Quality assurane managesnt Infonation shall be reported to
the aprpriate level of nanagenent and the next higher ELFM-
participant organizational level at least quarterly.
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SEKTEON 3

EEIGN CXIPL
3.0 GEMRAL

7he prvisions of LQM-1 Basic Re 3 and S 3S-1 shall
apply to design frm cce al design throug final design. he
following anplificatis apply to design and design activities.

3.1 ESIGN ERROR AND MSCENCY OC1lE)L

Errors and in aproved design aid design or i
documents shall be do and corr ctive action shall be taken in
accordance with Section 16 or Section 18 as avrriate.

3.2 DESIGN CANt

The ipact of design changes on and training shall be
evaluated. he changes shall be icated to all affected groups or
jidividuals.

3.3 MUIEPRU SOFTWARE CNRL

Cmpter software used to calculate or develop data in support of a
license application shall be verified, validated, ad d e.

Flor the purpose of this dcmnt, cputer software verification is
defined as the process that denwstrates that the computer software
correctly performs its stated capabilities and functions, whereas cmruter
software validation is defined as the process that denstrates that the
mathematical mdel embodied in the outer software is a correct
representation of the process or system for which it is intended.

3.3.1 Eadh EIeM participant shall control coyter software
develcpnt, testing, minan, and configuation management.
The description shall include:

(a) Citeria for application of the requirements of this
domnt

(b) oethods to be used to devecp functional performance
re d~riments, to translate those require into a
detailed design, and to implement that design in computer
software

(c) Dnuntation to be prepared, reviewed, ad maintained
during coputer software design, developent,
iITementation, test, and use

�M
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(d) edology for establi c uter software baselines
and baseline diares and for trackLng dhares thrugiot
the life of the opter software

(e) Process to be used for verification ad validation of
cater software

(f) Procedure for reporting and documenting ccqmpter software
dsrepaies, evaluating ipacts of disr eson
previous calculations, ad determinig ap riate
corrective action

3.3.2 Conuter software shall be placed under configuration control as
each baseline element is approved. Baseline elements shall be
uniquely identified to assure positive control of revisions and
to provide traceability between the ditation and the
caqputer software version.

3.3.3 Charges to cOmputer software shall be systematically evaluated,
nated, and approved to assure that the impact of a change

is carefully assessed prior to updatin the baseline.
Information concering approved charjes shall be transmitted to
all users or affected organizations. Chages to aqpter

K2 software shall be subjected to the same level of approval,
verification, and validation as the original cauter software.

3.3.4 As approriate, M ter software docinentation shall meet the
guidare in NLURO856, Fnal Technical Position o
[lmientatiol of C ter for Hi level Waste Manaqn ent,
June 1983 and shall include the follwing elements:

(a) A d o of the cDaputer software develojwnt history
that identifies specific caqputer software versions and
other basic information about the evolution of the coputer
software

(b) An explanation of the mathemeatical Mrel (6) and derivation
of the numrical methods used in the comprter software
design. Fhysical and mathematical assumptions on which the
cmxzpter software is-based shall be listed along with an
explanation of the capabilities and limitations inherent in
the coaputer software.

(c) Instnctions enabling users to run the computer software
and a description of anticipated errors with user responses

(d) A description of formal reviews and of verification and
validation testing
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3.3.5 Cbpater software testing shall be performed for those irputs
and citim necessary to exercise the ccpiter software to
assure that uninteed functions that would degrade the water
software will not be perfomed. 7he docimentation shall include
test bounary cozitic and provide suitable bears or
sanple problems.

3.3.6 If para-ters that control e icits are not sufficiently
defined to allow for validation, an ixep t assessment shall
be performed to determine the degree of c r software
validation achievable.

3.3.7 OCuter software that was rxt developed under a documented
quality assurar program meeting the re irement of Subsection
3.3.1 may be qualified for use provided that the cavter
software is verified and validated. A axter software
baseline is to be established and cantrolled, and applicable
documentation is to be prepared to support its use.

3.4 ECL REVIEWS

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

3.4.2 Technical reviews shall be used when documents, activities,
material, or data require techdical verification or validation
for applicability, corctess, adequacy, ccipleteness, and
assurance that established requirements are satisfied.

3.4.3 Technical reviews shall be performed by individuals with
sufficient tedbnical knowledge of the area under review to be
able to render an opinion. Inividuals shall be idependent of
those who performed the work.

3.4.4 The results of technical reviews shall be documented.

3.5 PEER REVIEWS

3.5.1 Peer reviews shall be perfonied in acordance with the guidance
provided in NURBG-1297, Peer Review for the High-Level Waste
Repoitories Generic Tedbnical Position, February 29, 1988.
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3.6 SCTEIC G SGI1NS

3.6.1 Ocntrol of Scientific Investigations

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

mhe scientific notebook system ard the tecnical p
system are two des that may be used to control scientific
investigations activities. he scientific notebook system may
be used by qjalified individuals who are required to use a high
degree of professinal jugment or trial ad error methods or
who are developirg the methodology by ich an activity will be
acocplished. Mien the scientific notebook system is used, the
scientific investigation planning doment shall control the
activities.

7he technical po res system shall be used by qualified
personnel to perform repetitive work that does not include the
use of a high degree of professional judgment nor trial and
error methods. Tedmical p are required when it is not
possible to deviate fmm a pre ibed sequence of actions
without exIangering the validity of the results. echnical
procedures hall be reviewed for technical adequacy and approved
by qualified persons other than those who prepared the
procedures. Changes to technical procedures for corductirq
scientific investigations shall be reviewed and approved by the
same organizations that performed the original review and
approval unless the PW(M participant designates another
resposible organization. he technical aspects of procedures
may be modified with the approval of an appropriately qualified
reviewer if the change is within the scope of the scientific
investigation planning document, the activity can be repeated,
and the activity does not potentially ipact the waste isolation
capability of the site or interfere with other site
characterization activities. Activities to develop new methods
or procedures for conducting scientific investigations or
critical processes shall be dozmented. Results shall be
reviewed for adequacy and approved by qualified persons prior to
use of the prendures to collect data.
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3.6.2 Planning

Prior to the start of any scientific investigation, a scientific
investigation plamirg dooument (for exanple, study plan) shall
be developed. Plannin documents shall contain:

(a) Descption of work to be perfomed

(b) Rationale and justification for the information to be
- tained

(c) Proposed dology

(d) Rationale and justification for the proposed
methodology

(e) Refer=eto applicable documents

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

(g) Description of cocrtraints

(h) Description of the application of the results

(i) iption of schedules and milestones

The intended use of data shall be documnted as part of the
planning for scientific investigations. Any alternate use of
the data shall be evaluated for appropriateness and the
justification documented. Planning shall assure the
ccupatibI ity of scientific investigations with any Corptual
or mathematical o~dels used at each applicable stage. Plannir
shall establish provisions for the evaluation of data quality to
assure that data generated is valid, cznparable, complete,
representative, precise, and accurate. hown surces of error
and uncertainty and iput data that is suspect or whose quality
is beyord the control of the perfonniq organizatiM shall be
identified. These measures shall iclude or reference
provisions for assuring that prereqisites for the given
scientific irvestigation have been met, that adequate
instnimentation is available and used, that necessary monitoring
including witness or hold points is performed, and that suitable
environmental conditions are maintained. The following
prerequisites shall be considered: calibrated instrmtentation;
appropriate equipment; trained personnel; readiness of
facilities equipment, supplies, and items or samples; suitable
environmental coditi; provision for acquisitions and
recordings of data; and disposition of facilities after
ompletion of scientific investigation activities.
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Ihe rane, auracy, ad precision of equipment used for
scientific nvestigations shall be pecified in order to be
ca mensurate with regirees. In developing quality assurance
requireets for equipment, consideration shall be given to
whether proper perfoane of a scien investigation can be
determined durin or after the scientific investigation (that
is, whether failure or malfunction of equipment can be
detected). Whe reqr t are found to be necessary,
special quality o performac verification requireets shall
be established and described to govern the use of the equipment.

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

3.6.3 Data Collection and Analysis

.Equiments and methods used to obtain and analyze data shall be
verified to assure technical adequacy and proper selection. Data
collection and analysis shall be cXorolled by measures that
provide detail to allow the processes to be repeated
by an individual of czmparable education or training to the
person originally condktiV the task. e appropriate,
verifications shall be performed using recognized methods.

Data transfer and reduction controls shall be established to
assure data transfer is error free or within a prescribed
permissible error rate, to assure that infoation is not lost
in transfer and that the iput is cmpletely recoverable fram
the output. All processes that disnqe either the form of
expression or quantity of data, values, or uber of data items
(data reduction) shall be controlled by prescribed methods that
allow verification of the cmversion process.

3.6.4 Use of Data

Data collection and analysis shall be tedmically reviewed by
qualified individuals other than those who performed the
scientific investigation. Questions shall be resolved before
the results are used as a baseline. Ureviewed data and data
with unresolved questions hall be clearly identified when used
or reported. Uncertainty limits hall be assigned to the data
prior to use. Data collected should be reported so as to relate
it to information needs and issue resolution.
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3.6.5 Ita Idtifica and Trateability

All data shll be recorded so as to be clearly identifiable and
traceable to the source from whid it was generated.
Identification ard aceability shll be a ned throughout
the needed lifetime of the data.

Data foud to be erroneous, rejected, s rsed, or otherwise
unsuitablefor the intended use shall be controlled and - -
dispositicned. Citrols shall include the etification and,

gain of unsuitable data to avoid inadvertent use. The
disposition of unsuitable data shall be justified ad

3.6.6 Data Recording, Storage, ad Retrievability

Original recorded data shall be onsidered a QPecord and shall
be handled in amrdaro with Section 17.

Records shall, as ap iate, identify the followng elents:

(a) Scientific investigation ir, plans, and
prcedures includin applicable revisions

(b) Item or saple investigated

(c) Date of scientific investigation

(d) Identification of the persons perfonirW the scientific
-ivestigaticn and the perfo rs' organizations

(e) Results ad acxetability for intended use

(f) Action taken in crecticn with any deviations oted

(g) Persons evaluatirg scientific inmestigation results ad
evaluators' oganizations

(h) Identification of equip used

3.6.7 Qualification of Data of Ideteninate Quality

Data that was not collected urder the control of a quality
assurance pogra eeting the quality assurance requirements of
10 CR 60 Subpart G or this donent shall be qualified in
a rdar with NU-1298, Cualification of Existinr Data for
Hidh-tevelRuclear Waste Revositories Generic lechnical
Posin, February 27, 1988 prior to use. ms may include data
collected from such sourcs as professional journals, technical
reports, and symposia proceedings but does not include design
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mhe teois and Of NQ&-l uS- shall ap1y with the folladng
additions. Mere differences exist beteen this doo.ment ad others, the
definitions in this documert shall tak precedence.

Activities Affectm: Ouality: Deeds, actions, furchions, pAocsses, tasks, or
wok wick influence the adievement or verification of Cog program qpality
refi.drents or objectives. For the geologic repository this includes
activities affectinr the quality of all systens, structures, ad cA xients
iportant to safety and the design and idaracterization of ergine or natural
barriers inportant to waste isolation. Exanmples of such activities include site
diaractrization, design, p m , faicati constructin, erection,
installation, i c, testig, auditing, surveillarce, as Ment, hadlirg,
packagi, trastation, storage, cleaning, operation, Faiean, rpairing,
modifying, performance confirmation, permanent closure, decntamination, ad
dismantling.

Base: (noun) -A set of criteria or critical observations or data that are
under dhange and distribution control and are used for cmparison or as a
control. (verb) 7he act of formally approvirg and accepting a set of criteria
or critical observations or data for use as a ru!pariscn or as a control.

Cbn~fitm~tor Ibstin§: An evaluation conducted under a 10 CER 60 Subpart G
quality assurance program that investigates the properties of interest of an
existing data base.

Desi: The specifications, drawings, criteria, performance reqprezrits, or
similar documents that define the technical recpdire ts ard configuration of
the natural and egineered structures, systems, coxponents, and barriers of the
geologic repository, M facility, transportation cask system, waste form, and
Federal interim storage facility.

The act of definin the above tednical req urements at eadh develcpental stage
of the final design (that is, from conceptual design through final design).
Design control measures are exercised at each stage of the design.

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

Desion Activities: Activities related to the design process including data
collection and analyses activities that are used in s oting design
develcpnent and verification.
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pesiMevi ew: A formally d nted evaluation conducted at various points
durig the design process that -copares design donentation agait applicable
codes, stardards, and other specifications to determine its adequacy and the
extent to w&ich the design conforms to stated requir .

E~rgineerd Item: Ay structue, ystem, or ctzxrent id ified-in design
docmnts as being a funa±ional part of the completed facility.

Graded Ouality Assuran: A method used to identify Q& program controls to be
applied to items ad activities consistent with their ix ortaxo to safety,
waste isolation, or adievement of quality objectives. Ihe degree to wich QX
pnogram controls are applied is -xurte with function, cagplexity,
cnsequene of failure, reliability, replicability and eonic coisiderations.

Ilmportant to Essential to or affecting the ability to prevent or
mitigate an accident that cald result in a radiation dose to the ufile body, or
any crgan, of 0.5 rem or greater at or beyond the nearest bourdary of the
unrestricted area at any time until the completion of permanent closure.

Iwortant to Waste Isolation: Essential to or affecting the ability to inhibit
the transport of radioactive material so that aounts and concentrations of this
material entering the aessible envirorment after permanent closure will be kept
within limits prescribed by 10 CER 60 ard 40 CR 191.

trdocio n: Instruc on or readizg reqir s to familiarize personnel in
basic priles or elements or a fuamental skill.

It: An all-inclusive term commonly used in place of any of the following:
stucetur, system, ccupoent, material, and equiipment.

Iteml sMugotant to Saf : hose egineed ystems, structures, ard c onents
essential to, or affecting, the ability to prevent or mitigate an accident that
wauld result in a radiation dose to the whole body, or ary organ, of 0.5 rem or
greater at or beyond the nearest boundary of the unrestricted area at any tine
until the cciipletion of permanent closure (10 CER 60.2).

Items Imrtant to Waste Isolation: 7Ihose natural a engineered barriers
essential to, or affecting, the ability to prevent the release of radionuclides
to the acessible enonent and achieve the postclosure performace objectives
prescribed in 10 CR 60.

1tx~l: A system of postulates, data, aid inferences, presented as a mathematical
description of an entity, state of affairs, process, or system.

Prxourement Ikxment: Puriase requisitions, purhase orders, drawings,
contracts, specifications, or instructions used to define requirements for
pEchase and broadly intrpr eted by OCRR4 to include work orders, work
authorization letters, store orders, meniranda of undeRstardirq, field task
promsals/agreements, and interagency agreements.
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-List (Oualitv Ist): A list of structures, systems, ad t hare
been de ined to be iporant to safety ard barriers that have been
determined to be iportant to waste isolation (Quality level 1 item).

Oualitv Beve gt: The act of attainin or exceeding a degree of eelleroe.

OIMLity Activities List: In the geologic repository program, a list of those
major activities cardcted during site dbaracterizaticn, nstruction,
operation, or closure that relate to natral barriers that have been determired
to be important to waste isolation. These activities are covered under a 10 CR
60 Subpart G QA program and include data gatherinjg, performance assesents, and
those activities that could affect a natural barrier's ability to isolate waste.

Quality Assurance Prciram: A docinented description of the controls used for
achieving and verifying quality.

Readiness Review: An indepednt, systematic, docxented review to determine,
and inform iInagement of, the readiness to advance from one phase, process, or
activity into ancther. Readiness reviews are used to cordimnate many elements,
to provide attention to detail, and to assure that the project is ready to
proceed to the ccrrehensive review of a total project or a particl segment
of the project.

c& ienif~ic Investizaticn: tAy researhd, experiment, test, tuidy, or activity
that is performed for the purpose of investigatir the natural barriers or man-
made aspects of the geologic repository including the overall design of the
facilities and waste package. Ihis includes the various studies of activities
that are performed for, or in support of, the investigation, exploration, site
diaracterization, design bases develcpwnet, licensing, cnstruction, operation,
mnitoing, performance evaluation, or closure of the geologic repository.

Scienifikc atebook: A document whidh may be used to provide a written record of
the results of scientific investigations and euxriants when the work involves a
high degree of professional judgment or trial and error methods or both. hese
nctebooks may be used in lieu of tedmnical procedures.

Tedbnical reviews A documented,, traceable, in-depth, critical review, analysis,
or evaluation of documents, materials, or data that falls withdn the state of
the art crxiucted to verify or validate or both its applicability, correctness,
adequacy, and cpleteness. TeIhnical reviews are performed by qualified
persomel with tedmical expertise at least equivalent to those who cornducted
the original work, and who are irdepeident of those who coirducted the work being
reviewed.

Zminjiw In-depth nstruction or practice or both to develop or maintain
proficiency in a subject or activity.
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reference codes and staidards (for exanple, ASE Boiler and
Pressure Vessel Code, A standards, and CRC Handbooks). he
organization using the data shall define the data-qualification
process that describes how data will be assessed for quality
ChZaracteriStiCz, sudh as aoxracy, precision, cxmipleteness,
rpresentativeness, and rability. Acqeptable ualification

thod include ary cm or a cnblnation of peer review,
corrorating data, or cnfinnatory testin. Onsideration
shall be given to the follawing factors when available and
measurable:

(a) Qualifications of personnel or organizations generating the
data

(b) Technical adequacy of the eqipment and procedures used in
the scientific investigation

(c) _vironetal conditions

(d) Confidence level asc .iated with the corrboratizg data
based upon the quality anI reliability of the measurement
control program under which the data was generated

(e) Amount of ocrroborating data or confirmatory testing

(f) Extent to which data d onstrates properties of interest
(for example; physical, chemical, geologic, medanical)

(g) EXtent to which conditions generating the data may
partially meet requirnts of this dcusment

(h) Pricr uses of the data and asciated verification process

(i) Prior professional reviews of the data

(J) Dctent and reliability of the documentation soiated with
the data

(k) Degree to which data-generating processes were
idepedently alirted

(1) Thportanoe of the data to show that performane objectives
were met

The results of data qualification activities shall be
-documented. he information to be found in peer review reports
is addressed in-Section 3.5. eports of data qaalificaticn by
use of corroboratinq data shall include the following elements:
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(a) Identification of the corroborating data source

(b) Tabulation of the corroborating data

(c) Eocription of the crrorati data relationship to the
data being qalified

(d) Technical justification for use of the corroborating data

(e) Identification of the alrroboratin data reviewers

(e) Test results
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SEX3lM 4

aW Dm

4.0 GENERAL

7he proviins of NQh-1 Basic Rei n 4 and Supplement 4S-1 shall
apply with the follwing axrslifiptions.

4.1 REVIEW

Procrment damnits shall be revieded by FROMMI-participant Q
representatives to assure that applicable quality assurance requirements
are included.

4.-2 APPICABI=Y OF EIURCEASER'S QA PGRAM

men deued a ate, he pxaser may permit sme or all supplier
activities to be perfonie under the urisdiction of the pirchaser's
quality assuranoe program provided that the scope of the activity is
adequately addressed therein. his situation may exist when the scope of
work or sedule reqire cannot justify the cost of devlcment and
mintns of a quality assurance program at the supplier facility. hen
these circmstances apply, the prnoireMent documents shall specify which
portions of the purchaser's quality assurance manual and prodr are
applicable to the supplier's work efforts.

I
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SEECE 5

TTVnB, PROEE, D Um

5.0 NL

7he prcvisions of NQ&-1 Basic
anplifcaics

Reajiir1nnt 5 Shall apply with the followinq

5.1 REVJIE

An ifeperdent review of p res, and drawings shall be
perfoned by the originatirq organizatim to assure tecimical adequacy
inludirg the correct translation of design requires and inclusion of
qulity ri. he review hall cozsider whether the activities
have the enial to ifpact the waste isolation capability of the site or
interfere with other site daracterization tests.

5.2 FROCEWEES LIS

participants shall maintain a
prcedures that are applicable to the

list of
quality

detailed technical
assura= program.



October 24, 1988- (25)
Revision 1

SECEWl 6

6.0 GMERAL

The provisis of NQ-1 Basic eqirn 6 ad Supplement 6S-1 shall
apply with the fllwi anglifications.

6.1 ONTROL

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

6.2 CONINRL SYSTE

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

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

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

(c) Documentation and maintenance of review comments and resolutions

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

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

6.3 :oNTIUUr DOCUMENIS

Crtain documents within the quality assurance program shall be identified
as controlled documents. Control measures shall be established for
controlled documents that are in addition to the nrmal controls of
Section 6. hese additional control measures include the development of a
controlled documents list, the establishment of a receipt acknowledgment
system, and the development of an obsolete- or suspended-document control
system.
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SECTIi 7

03mO OF E[UIRSD ; rNDe

7.0 GENERAL

lbe provisions of NQ&-l Basic Squid 7 ad Supplement 7S-1 shall
apply with the following anplification.

7.1 SUPPLUIR QUA= ASSURANCE R

Mien rewired by prouwement domwnts, suppliers' Qa 1R1lAM shall be
reviewed and aeited prior to initiation of activities affected by the
quality assurayce program.
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sECTnM 8

fl]mIFIO ZlTM AD a ]ROL OF EIS PA , AME, D &MPiS

8.0 GERAL

7he provisions of N>Q-1 Basic Pe irn 8 ard Supplent 8S-1 shall
aply with the foll*ing amplifications.

8.1 SAMPIES

Samples shall be identified and ontrolled in a manner csistent with the
samples' intended uses. Such controls shall define the rebni ities
includirg f between technical pecialties and organizations for
collection, identification, and traceaility of samples (includirg
archival samples); for test alloation; for disposition of samples; ad
for generation of associated records.

8.1.1 Sample Identification

Samples shall be identified by placirn identification directly
on the samples when possible, on the samples' cntainers, or on
labels or tags attached to the samples or the samples'
containers. Sample identification shall be verified and
domented prior to release for testing or analysis.

8.1.2 Sample Traceability

Identification systems shall assure t eability of samples to
the a opriate source, reqji , or use document.
Traceability of samples fran initial a sition thrugh final
disposition is reired. Measures shall be taken to preclude
the use of samples that cannot be identified.

801.3 Archival Samples

Applicable technical specifications, prourement docucents, test
procedures, or other similar documents shall specify
representative archival samples to be ritained as QA records
from difficult-to-repeat, geologic, sample collection activities
and from waste-form qualification activities.
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SEBNRU 9

CiiiRO OF 1RES

9.0 GENERAL

Me provisions of NQA-1 Basic eui t 9 and SLlement 9S-1 shall
apply with the followinx anplifitions.

9.1 APPEICBIY

-h re i of this Section aply to enine d ites and do rot
apply to scientific investigation activities.

9.2 L1ST OF SPECIAL PROCESSES

Eaci EM participant shall provide a list of special processes that
they will perform or be responsible for.

9.3 QA INULAEME~r IN QUIFCATICN ACrIVITE

The oa organizaticn shall be Involved in qualification activities to help
assure satisfactory perfomnce. As a minim, the Q organization shall
overview the develop1ent and ixpltation of special process
qualification activities throug the ontdut of audits and surveillances.

9.4 EVICE OF AO-PLSHMENr

Eaci P RM participant shall establish provisions for recordin evidence
of able acoxpismnt of -special processes using qualified
proeures, eipnt, and personnl.
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SECQI 10

10.0 GENERAL

Ie provisias of NQ-1 Basic Ee~iire 10 and SSlemsnt lOS-i shall
apply with the follwing aplificaticns.

10.1 APPICABII TY

7he req a of this Section apply to ergineered items and do t
apply to scientific ivestigation activities.

10.2 REO)EOS

in addition to the elements idetified in Slement lOS-l Section 8,
inspection reords shall ilude:

(a) Inspction procedure

(b) ed

(c) I on criteria or reference documents used to determine

(d) Wi~pnent used durirM the n

(e) Special epertise used
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SOCmIN fl

fl.O~; GENERA
11.0- 

7he provisions of NQA-1 Basic R31 1 and S1pplement US-i shall
apply with the folladix anplifications.

11.1 APPIZCABI=

[he rir s of this Section apply to einered items and do not
apply to scientific investigation activities.

11.2 t DY AND IRm

Potential srces of uniertainty and error shall be identified in test
plans ard proceures. In addition, parars that MNst be controlled and
measured shall be identified.

11.3 RESICK AND ACCRACY

Precision and accuracy considerations shall be identified in test
K> procedures.
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EW1N 12

CA1L OF HFaS]1 AM Orm Ea

12.0 G4ERAL

7he provisions of NQ&-1 Basic Eequir 12 a Suplement 12S-1 shall
apply with the folloai aplificaticn.

12.1 AOYRACi OF LIBATICK STANDA

Cal fratian standards shall have equal to or greater acaracy than the
equiZm;nt being calibrated unless limited by the state of the art.
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SECTMW 13

13.0 GENERAL

She provisions of NQL-1 Basic Pec ui 13 and Suplement 13S-1 shall
apply with the following aimplificati.

13.1 SAMPIT

Handling, storage, and shipping require are also applicable to
samples collected for site caracterization.

13.1.1 Sanple Handling and Shipping

Samples shall be controlled during handling, storage, and
shipment to preclude damage or loss and minimize deterioration.
Controls shall be established for appropriate packaging,
handling, and modes of transportation, with consideration being
given to types of containers, time constraints on perishable
matrials (that is, shelf life), and any other environmental or
safety considerations app]icable to the samples. Measures shall
be taken to avoid sample contamination during handling and
shipment. here mutiple oz anizations are involved,
apprcpriate procedures shall describe interface and custody
responsibilities. Sample identification shall be verified and
maintained when samples are handled, transported, or transferred
from one crganization's responsibility to another.

13.1.2 Sample Storirg

Provisions shall be made to maintain sample diaracteristics,
integrity, and identification while in storage. Miese
provisions shall be consistent -with the planned duration and
conditions of storage and shall describe actions to be taken
where samples have a maximum life expectancy while in storage.
Storage m ethodology shall be developed and impld to assure
that samples are mintained in pedeterined environnental
cnditions ou~ccensurate with the samples' intended purposes.

Samples shall be controlled to preclude mixing of Like samples
or contamination. Provisions shall be made for identification-
and storage of tested samples in areas physically separated fru
untested sample materials.
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SEmM 14

vio 'sr, T ND anI

14.0 GENERAL

-Ihe provisions of NQN-1 Basic Pe x i 14 shai apply with the
following amplificaticn.

14.1 A;PPCA=BI

Mhe reuire of this Sectin apply to eieineere ims and do not
apply to scientific ivestigaticn activities.
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SerCUr i5

aRNHm OF IEM1

15.0 GENERAL

The provisions of
apply.

NQ-1 Basic Pi 15 and S1,L 15S-i shall

0
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aUU VE ACE

16.0 GENERAL

Ihe provisions of NQA-1 Basic e r 16 shall aly with the
following amplifications.

16.1 TIEND ANAIYSIS

Quality infomationu as audit reports, surveillance reports,
ncncononnan oe reports, corrective action reports, and related docmets,
shall be analyzed to identify both favorable ard adverse quality trends.
Trerd analysis shall be perfomed in a manner and at a frequency that
shall provide for pt ientifi of adverse quality trends.
Adverse quality trends shall be evaluated and reported to the organization
responsible for corrective action.

16.2 SIGIINAr CODMCNS ADVE[SE 5?0 QUIT

Criteria for determining the existence of significant corditions adverse
to quality shall be developed at each PROWf+-participant organizational

K>_/ level. Significant corditions adverse to quality shall be identified,
documented, and corrected at each RDGRR rganizational level.
Corrective action shall include root cause identification and resolution
of the generic implications to the FROMM. Copies of corrective action
doocmintation shall be provided to ar iate mrangement of the next
higher PROGRAM organizational level and the Director, OCCM Office of
Quality Assurance. Q ganizational conrrence with proposed corrective
action and QA verification of corrective action implementation are
required.
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SANEM 17

* -~~QM ASSHVX RI;X

17.0 GENERL

The provisions of NQN-1 Basic lair 17 and SupplenEnt 17S-1 shall
apply with the followirq amplification.

17. 1 OVPLANCE WIMI OR REODRI IMNAGEE- P-ERM

Ead FROM partin shall devel p quality assu=ace records programs
or prcedures a iate for their spe of work that are consistent
with, and meet the regdens in, roE/IR-0194 Records ns~rg
Policies and Peguirerents.
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SEDAN 18

18.0 GEUNRL

The provisions of NQX-1 Basic R ir 18 S l 18S-1 shall aply
with the followin aqplificatic=.

18.1 TECICAL CONSI CNS

7he audit program shall address the quality of products ad technical work
as well as progranmatic cmpliance. Audit team members selected for
technical csideration Epses to participate in audits shall have
technical expertise or experience in the work being audited and shall be
indoctrinated in audit tedmiies as a minimu. Management at all levels
within each Ptogram-participant organization shall be actively involved
with the audit process.

18.2 PRJEC OFFICE ADMIS

OCM shall audit the Project Offices' quality assurance programs annually
* \ to assess imple ation effectiveness.

18.3 ANAILYSIS OF ADIT DA

Data frum the performanc of an audit shall be analyzed by the quality
assurance organization and the results reported to responsible managnt
for review, assessment, and apropriate action. A method for meeting this
requireient is to include the data analysis results in the audit report.

18.4 INTERNAL ALDIT SOUE2UXNG

18.4.1 Internal audits of the implementation effectiveness of the
quality assance progam shall be performed at least once each
year or at least once during the life of the activity affecting
quality, whichever is shorter.

18.4.2 Mie spe of each audit shall be based on an evaluation of the
activities to be audited. The evaluation shall consider:

(a) Results of previous internal audits

(b) Results of previous extrinsic audits

(c) Ipact of significant changes in personnel, organization,
or quality assurance program
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18.5 EMOE L AUDIT SCHEDLl

18.5.1 After award of the contract and based n the determination of
the qyality classification of each item or service to be
procured, the need for external audits shall be evaluated. A
detnation may be made that external audits are not necessary
for procurirg items that are (a) relatively sinple and stardard
in design, manufacturirg, ad testing or (b) adaptable to
standard or automated oi or tests of the end product to
verify qality daracteristics after delivery. he rationale
for not performlng an external audit shall be do .

18.5.2 External audits of suppliers' quality assuranc programs shall
be conducted on at least a triennial basis. External audits of
the uppliers' quality assurance programs may be performed by a
third party for PO part ls The trienial period
begins whe an audit is performed. he need for more frequent
external audits of a splier shall be evaluated when major
changes to contract sope or work todly occurs. Preaward
surveys may serve as the first triennial audit if the spe of
the preaward survey is similar to the se of other triennial
audits.

> 18.5.3 Audits corducted on a suplier by an external organization for
the E iRAM participant or for a group of purdhasers that
includes the PROGRXM participant are an acceptable alternative
to a PRDMM-participant cor1ucted audit provided that the scope
of the audit meets the needs of the ErdGRM and the audit report
is provided to the RDRM participant. The PRDGRMM participant
remains responsible for the adequacy of these audits.

18.5.4 Annual evaluations of suppliers shall be performed or arranged
for. Evaluations shall be documented. These evaluations shall
assess

(a) Supplier-furnished doouments and records

(b) Previous verification results

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

(d) Extrinsic verification results
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- APPEN X A

earr A5SURs E FOM DCUNS LTSG

1. DOE CHR 5700.6B, Quality ASe eer 23, 1986 - Provides policy,
sets forth principles and designates responsibility for the impiementation of
DOE plans and acti to assure quality adievement and verification. ME
Order 5700.6 endaes NQA-1 as the preferred standard for DOE nuclear programs.
-The OCEM quality assurance program is consistent with DOE Order 5700.6 with
specific variances as defined in the QAR.

2. DOE O1MR 4700.1, Proect ana crent System - Establishes the Department of
Energy project managent system and provides ilemtir structions,
formats, and pr dures, arad sets forth the principles and reuir which
govern the dSecpa et, approval, and exe=tion of DOE's otlay program
acgiisitions.

3. ANSI/ASME NQA-1-1986b, Oality Assurance rmoarm Rarements Fr Nuclear
Facilities - Crtains basic and supplemenry requirements and nmrerwndatory
guidazxe for establishing Qa programs for nuclear facilities.

4. DOE/jW-0005, Mission Plan for the Offioe of Civilian Radioactive Waste
Mn gn r , June 1985 - Respords to the requirements of the Nuclear

Waste Policy Act of 1982 by providing an overview of and correct plans for the
FRGRAUM and presents the detailed information reqgired by section 301 (a) of
the Act. Quality assurance for the PROGRAM is covered in Part 1, Section 5.6
of the Mission Plan. In addition, the following eixlments to the Mission Plan
are applicable:

DOE/1N-0128, CIM Mission Plan Amemin'nt, June 1987 - Amerds the
Mission Plan to apprise the Congress of significant recent
achievements in the FROMM,(, the revised shedule for the first
repository, the intent to postpone site-specific work for the second
repository and plans for contirng the tedhnology-developmnt
program for the second repository, and the proposal for the
construction of a monitored etrievable storage (MRS) facility as an
intxral part of the waste-management system.

DOE/Md-0187, Draft 1988 Mision Plan 1mimnt, June 1988 - Amends
the Mission Plan to inform the Congress of DOEIs- plans for
inplemetin the new focus for the EIOXGAM provided by the Nuclear
Waste Plicy Amendments Act of 1987.

5. DOE/iW-0043, ogr Management System Manual (H4S), January 1986 -
Provides the Director, 0CaM, and his staff with a set of policies and
procedures that are used in maagirq for quality and in integratirg the various
EROXGRM elements and projects into cohesive and cost effective program. he

anagement system that is described in the MS Manual, along with specific
lnplementirg plans or proceMures define the elements of the CKEM approach to
managing for quality.
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6. DOE,/I-0051, Sysee i S M Plan (SEIP) , October 1985 -
Prescries the Systems E inerin Procedures to be ibplemented by the HPDEIM
and the mini r i ts for Systems Ekiineerirg at the Program Element
(Repository, Aantation, and !nitred Retrievable Storage) levels.

7. DE/W-068, Poqram Baseline Procedures Notebook (VB-1), February 1988 -
Provides a cripti of the baseline managemt ocept, establishes the
Repository Program Baseline itself, ad provides prees to be followed for
controlling changes to that baseline.

8. DOE/IW-0090, Generic Requirements (G) for a Mined Geologic Disposal Syst
(OG/B-2), March 1987 - Establishes the tecnical baseline of generic
repository r that are controlled by OCM using baseline proedures
ard is based on statutory,, regulatory, ad oe re g s.

9. DME,/W-O101, Issues Hierar for a Mined Geolocic Diosl' Svs4
(OGPVB10), Aust 1987 - Presents the issues DOE will use to guide develcpmnt
of site daracterization plans and crt site haraterization. activities.

10. DlE/lU0125, Waste Artae iinary ecifications for the West
Valley D onstration Poect High-level Waste Frm (O/B-8), Dec er 1986 -
Specifies the p ties and repint for high-level waste fors at West
Valley, N.Y.

311. DOE 1-036, Waste Aggtarm Preliminary Secificaticns for the Defei'e
Waste Processing Facility HihLevel Waste Form (VB-9), Mardh 1987-
Specifies the prtperties ad rir ts for high-levl waste fmis to be
proced by the Defense Waste Processig Facility at the Savannah River Plant,
South Carolina.

12. DOE/&-0142, Annotated Outline for Site aracterization Plans (OGB-5),
August 1987 - Provides a stardard fmat and guidance for the prparation of
site Charactticn Plans (SCP).

13. DOWE/Z-147, Annotated Otline for the S COncitual DesiM Repo-
(OGVB6), June 1987 - Provides a stardlard format ard guidance for the
prearation of the SCP w tal Design Report.

14. DOE/,N-0194, Records Manacrement policies and Peuresnts, July 1988 -
Establishes policies and ir and assigns responsibility for the
identification, oollecticn, organization, processing, and storage of records of
the civilian radioactive waste management program in order to d=ment and
facilitate the review of progr activities.

15. DCE~-24, Oualitv Assurance Rauirements for the Civilin Radioactive
Waste = amgut a~gM - Defines the quality assurance qi s for the
EROiNA and establishes a basis for develpment of consistent quality assurance
programs by OCFM, the Project Office(s), and all other EROG§AM participants.
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16. DOE/ -0215, uality Assurance ram sin for the Civilian
Radioactive Waste Manaement Pamrjn, - Defines responsibilities and describes
means of fr qplem tation of the quality assurance ui s for the PROGAML

17. Office of Storaae and Tonsiortation Systems Quality Assurance Plan for
the Trasrtation Casks SyteM Deelct , Revision 0 - mplenents
DOEW-0032, guality Assurance Mnagnt Policies ad ReAuirements aid
D0W-0103i Ouaitv Assurance Directive, pramlgated requirements for the
casks ems de cpent program element, and provides QA
guidance to the DOE Idaho Operaticns Office.

18. OG~VB-7, SysteM Ergineerina Manaaement Plan for the Office of Geoloc
RBflitgries, April 1986 - Ihe purpose of the Systems Engineering Management
Plan is to prescribe hk= Repository System e r will be iz1emented at
the OCM level ad sets forth the miniu reie nt for Repository Sstems
B ineerin at the Project Office level.

19. OGVB-12, PLect Charter for the Nevada Nuclear Waste Storage
Inetiguation Pect, June 1987 - Delineates manag responsibility,
autoity, ad aootability for the Nevada Nuclear Waste Storage
Inestigations Project. 'I-e project darter establishes the operaticnal
managips between Headquarters Office of Civilian Radioactive
Waste anagn and the Nevada Operations Office.

20. O(WB-14, Soecification of OA Peuirements for High-T~vel Waste Fbrm
?cii on, February 1988 - Identifies the basic and supplementary requ
for quality assurance program applied to the waste a tance process
activities of high-level waste form prmuction.

21. Appeidix B. 10 CER 50, uality Assurance Criteria for Nuclear Per
Plants - Establishes general criteria for safety-related structes
systems, and oziponents of nuclear poer plants and fuel reprocessing plants.

22. 10 CR 60, PiMugd of High Ievel Radioactive Wastes in Geologic
REpositcries - Establishes reire for sitirg, designing, licensin,
cstructinq, operating and closirg geologic repositoes for high-level waste.
Subpart G specifies the general Qk criteria of Aeix B, 10 CER 50.

23. 10 CER 71, Paikj K and anrtation of Radioactive Material - Subpart H
establishes quality assurance for packaging and transportation of
radioactive materials wich are similar to the general Q& criteria of Appendix
B, 10 CER 50.

24. 10 CFR 72, Linsceing Reiutrements for the Storage of Spent Fuel in an
Irdet ident St Fuel Storae Installation (ISFMI) - Subpart G establishes QA
reirements for siting, designig, licensirg, constructirg, operating, and
deccinisioning a fuel-storage facility and specifies the general Q criteria
of Appeidix B, 10 CER 50.
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25. NRC MErI Pll:AN, _0litv Assurance Pnzrms for Site Olaracterizati of
Hicih Level NuclearWaste E it , Jwn 1984 - Defines the criteria ad
methods by whidh the DOE Quality Assurance Program for Site Claracterization
acivities will be revieed by the NRC staff durirg the prelicensin: phase.

26. N85M-0856, Final Technical Position on Dmentation of tMBAter Oodes for
HIh-v Waste !4aak, June 1983 - Describes the guidelines (identified
by OCM as requi for the IRO=" for documentation of the codes used
by the applicant in perfonnirq the analyses submitted in support of a license
application under 10 CER 60.

27. NRE-1318, Tenical Position on Items and Activities in the HichIfevel
Waste Geologic ReAssitorrae Sbec to Oualitv Assu Rear ,
April 1988 - Provides guidance ( fied y OCI as reqi ts for the

E'Ir = on how to identify items and activities subject to quality assuranoe
in the High-level Nuclear Waste Rqpository Program for pre-closure and post-
closure phases of the repository.

28. NR-1297, Peer Review for HicfihLvel Waste Repositories Generic Tednical
Poit , February 29, 1988 - Provides guidance (identified by OCEM as
requireens for the ROAM) an the definition of peer reviews, the areas
where peer reviews are aproriate, the accetability of peers, and the coxrdct
and doxunentation of a peer review.

29. NtIr-1298, Oualification of EDti Data for Higih-Level Nuclear Waste
EMositories Generic Tedinical Psition, Fruary 27, 1988 - Provides guidance
(identified by OCEW as reuire for the EfXRM) on the use and
qualification of data that has not be initially collected under a 10 CR 60,
Subpart G, Q Program.

30. } EDJIU GID 7.10, EstablishiM Ouality Assurance P rams for
Packa Used in the 2msoort of dioactive Material, January 1983 -
Provides NRC guidance (identified by OM as reqs for the R}(AM) on
the develcpment of quality assurance programs for the packagiu used to
transport radioactive material.
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A1PPhNX B

PMAICME CH ATHEO OF NEIC MS q D SFTC VI

I. APPLTC =lY OF ¶1E RDJUREMENIS OF NC a =Cxif 3lC, SFMC37L IRa;1SE TO
SFIETC INVEIUM

The term "special" processes historically has been applied to processes used to
produce items that are physical s res. 7he quality of the results of such
processes (for exanple, welding) may be uncertain and highly deperdent on the
medxanical or interpretive skills of the idividual perform the work. For
these reasons, additional controls were placed cn the conduct of such work (for
exanple, the reqnts for the procedure to be used being subjected to added
tests ad the individual being tested to provide additional confidence in the
skills of the worker). 7he prdictable results of such "speciall process .
controls provides adeqpate confidence and reasonable assurane that the process,
whn applied, will provide an end product meeting the criginal design intent.

In contrast, processes used in scientific investigations focus on the controlled
collection, preparation, and analysis of data; the results of which are intended
to meet the licensing requdrements for a geologic repository as specified in 10
CFR 60. his paper discusses the nature of processes in scientific
investigations and the distinction between traditional pecial processes. he
controls used to assure the quality of the data gathered through the use of such
processes are also described.

msaVIcIi

Scientific investigations involve a large number of different processes, both
laboratory and field, directed to the collection and analysis of data. For the
geologic repository, this data is derived principally fron the natural
environment in and around Yucca Fountain. his includes studies of the waste
package environment. here are at least four parts to any scientific
investigation; the collection of data, the preparation of data, its analysis, and
its interpretation. All of these activities are controlled processes which
receive appropriate reviews and approvals as required by the quality program. We
focus in this report on the first three activities since these are the ones most
likely to be interpreted as involving pecial processes.

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

1. Cutting and retrieving core specimens from boreholes

2. Waxing core specimens

3. Identifying the minerals in a sample of tuff through x-ray diffraction
analysis of a powdered specimen,
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4. Identifying minerals in a sanple of tuff usirg thin section analysis

5. and analyzirg geophysical logs fram a borehole

6. rmin ground water level through mnitored boreholes

7. Deteninn the chemistry of pore waters extracted frca a core

8. The shapir of a piece of core for resistivity or induced polarization
S1esu= s

This is a typical list and is not all iclusive, hwever, these scientific
investigations use various analytical instruments which measure some parameters.
She main variable is the material. It is the variability in same parae or
subset of paraes that is the object of the analysis. Note that in the case
of the geologic repository since most of this material is natural, we do nct know
in advance the parameters ad their variability. he instrtrets used in
analyses provide inf ation (outit) due to a pecific response between same
input of energy aid the material being emined. he outpt is the results of a
set of physical and chemical laws that goven the interaction between the iput
energy (for exple, x-ray beam of sme intensity) a the material (for example,
a mineral).

T atical and empirical evidence of the adequacy of these analytical
Ir trernts (with their associated procedures) to produce the desired results are

established in a number of ways, ti lly trh a'riate calibraticn of
the instrument and through correlation with existirg 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 readirg of the output. Further, this body of
published support was obtained through controlled laboratory processes using
calibrated eypiient and has broad acoeptance throughout the scientific
cmmnity. Fundamentally, it is the mas of technical literature describing

krnmn responses of material to known physical and chemical laws that gives us
confidemx in our results.

The criteria in 10 CER 50, Apendix B represents.an adequate set of controls for
the instrumntal analysis used in ientific nvesigations without the need to
categorie such processes as special. Sections of the DOEIWM-0214, ualiy
assurauxe Requi (QAR) which are applicable to the topic of this report
are:

Section 2: QA Program - Ersonnel selected shall have education and experience
-omne- -xste with the minimum reqdrements ecified in the position description.
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Section 3: Scientific Ivstigaticns and Design Cmnto - riteria for the
planini, review/approval, ad perfca of scientific investigations are
prescribed. Scientific notebooks or tecmical ipleenti procures can be
used for describig how the work is to be done and for doamtirg the activity.
surveillances of scientific investigations are conhted to ensure that
proedures are followed and dou td.

Section 4: Procurement Dxment Cntrol - Tecnical reuim ts for equipnent
and services used in data collection, preparation and analysis are adequately
doente.

Section 5: InsU cons, Procedure, Plans ad Drawirgs - Activities affecting
quality shall be presribed and performed in ad oe with documented
instucions, proceures, plans or drawings. A tedmical review of the documents
used to imlement he activities is reGired.

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

Section 7: Control of Purchased Items and Services - Measures are established
to ensure that purdased material, eipiet, and services conform to the
pro documents.

Section 8: Identification, Ontrol of Its, Samples, and Dcuments -
Procedres shall be developed aid frlented to ensure that sanples are
identified and controlled in a manner cisistent with their inteded use.

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

Section 13: Handling, Shipping and Storage - Measures shall be established to
control packaging, handling, storage, shipping, cleaning, and preservation of
material and equipment to prevent damage, loss, or deterioration.

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

Section 16: Crrective Action - A corrective action system is defined to ensure
that significant cditicns adverse or potentially adverse to quality are
identified praq~tly and corrected as soon as possible.

Section 17: Q Records - Records that funnish documenting evidence of qjality
shall be specified, prepared, and ma ined in aocordance with dministative
Poedures.
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Section 18: Audits - All activities affecting quality will be subject to planned
and sheduled internal and external audits to assure that prcedures ad
activities comply with the overall QA Progr and to determine their
effectiveness. The audit program will be suplemented by independent
surveillance activities.

It is iportant to recognize then that there are controlled processes governing
the collection, preparation, and analysis of data in scientific investigations.
he interest is not in the sample per se, but in physical or chemical paramaters
obtained from the sample. Data is gathered frun a sample the precise paeters
of which are not known in advance. If the processes controlling the collection,
preparation and analysis of the material are adequate and douzmented as having
been followed during the activity by qualified scientists or technicians
(Sections 2, 3, and 5), reasonable assurance that the data accurately represents
the correct values is obtained. To further ensure the quality of the work,
instruments used in the data collection and analysis processes are calibrated
(Section 12).

While it is true that standards are included in the analysis of materials (for
example, standard tables for the identification of minerals fram x-ray
diffraction data), there are not standards for the sample itself. That is to say
there may or may not be clay in the sample and one or wore clay mineral species
may be present. Similarly a tedhnician may use standard solutions (National
Bureau of Standards (NBS) Standards) to calibrate the recording instrument prior
to a chemical analysis. This calibration indicates that the instrument is
readir values within an acceptable rare and sensitivity.

The preparation of many samples must meet certain stardards, but these can be
evaluated with objective tests the results of which are not solely dependent on
the certification or qualification of the cperator and the prcedures. For
example: thin sections must be cut to a thickness of 30 microns (evaluated by
recognizirx the apropriate birefringence "color" of the contained minerals in
polarized light); core specimens in resistivity and iduce polarization

- mst be shaped on a saw (shape is measurable); and waxed core
wrapped at the drill site to preserve the contained volume of fluids
(preservation determined by weighing the sample at the drill site and weighing it
at the laboratory) iluistrate this. In all of these examples the uncertainty
about the quality of the data (that is, does the sample measure up to standards)
is very low.

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

1. The examples cited in 10 CER 50, Apendix B, and in NQ-1 of the application
of special processes are focused n items that are to be a permanent part of a
facility rather than the collection of data. Special processes as defined in
Basic requirement #9 are as follows: "Special processes that control or verify
quality, such as those used in weldin, heat treatiq,, and rwiestructive

\J examination, shall be performed by qualified personnel usina qualified
procedures in accordance with specified requirements.
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2. he quality of the resulting items is solely a function of the processes
having been performed and tested by qualified personnel usirg qalified
procdue. Since one cannot directly test for the quality of the item (for
emple, an item eroing welding), its quality can only be assumed predicated
on the confidene that the material will, when subjected to the sa process
variables as those used durin process qualification, yield the same material or
chemical properties. It is necessary to establish the qualifications of the
operator through some established requirements (for example, a written
certification test or a perf e test).

The scie s and technicians performing scientific investigation are qualified
on the basis of their academic record or work experience or both (Section 2)
prior to their appointment. Procedures in scientific investigations receive a
technical review for adequacy and cmpleteness (Sections 2, 3, and 5). Quality
is further ensured through calibration of the instruments used in data
collection, raration, and analysis (Section 12). Audits and surveillances
are crdacted to be sure that roedues are being followed and the work properly
dc~mental (Section 18).

3. he item to be incorporated as a permanent part of a facility must meet
certain pre-established criteria, codes, or standards. In special processes both
the materials beirg used and the controlling variables on the process being
applied to the materials are known quanities and are included in the idustry-
wide standards or codes required for such activities.

The parameters for materials being studied in scientific investigations are not
known in advance. he purpose of the investigation is to determine the
dharacteristios of the material. Ecept for situations where the size, amount or
shape (for example, a 4-inch piece of whole core) of a sample is specified (and
these are all measurable features) the sample itself cannot meet some
predtermined acceptance criteria.

The evaluation of processes in scientific ivestigations involves several steps.
Initially the purpose of the process (which may consist of one or more technical
proedures) must be detailed in the scientific investigation plannirg doument
(SIPD) and the adequacy of the process d ined thrh technical review.
Indiividua technical procedures also receive a technical review. If a proposed
process is beyond the state of the art, a peer review is used. hese review
processes are mechanisms for qualifying processes. A review of a process must
determine whether the process is adequate for the purpose of the SIPD. Adequate
as sdi in scientific investigations means that the process addresses the issues
detailed in the SIPD and that there is sufficient confidence that the results
generated by the process can be used in licensing. As part of the review
process, the reviewers must determine if the corntrols specified in the 18
criteria of 10 CR 50, Appendix B are adequately built into the technical
prxcedres to produce quality results (that is, results in which there is a high
degree of confidence that they are acptable for use in licensing). Calibration
of measuring equipment, confirmatory or corroborative measurenmnts by indeperdent

y_ processes, and use of the 18 criteria exclusive of special processes appear to be
sufficient to ensure quality results in scientific investigations.
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Processes in scientific investigatin are oriented tward the collection and the
analysis of data, not toward preparirg an item for use as part of a permanent
structure. Pre-established a a e criteria for samples or for the results of
data collection and analysis does not normally exist in scientific
investigatis. he main variable is the sample or material. It is the
variability in sae parameter or subset of paramters that is the object of an
~lnstentl or chemical analysis or both.

Process cntrols idch have traditionally been used where the product of an
activity could be sensitive to the medanical abilities of the worker (as in
welding) or to the interpretative abilities (as in n tive examination)
will not provide added assurane that the results of a scientific investigation
will be sustantially mre accurate. Mere are many scientific processes used
where the results do not depend on the ability or umdeof the process by
the teonician or scientist at.all (for example, autdaated ultraviolet

She results of all scientific investigation processes iluding those used in the
High-Level Waste Repository program depend on the technical abilities of the
scientists and tedinicians to apply the laws of phyfsics, chemistry, engineering,
and other sciences. This is supported by a very large volume of scientific data
already in existence and accepted by the scientific ommunity and regulatory
bodies. The iaosition of special process controls will not provide increased
assurance that the results of-a scientific investigation is more correct or
accurate than the results btained through the use of current controls.

3f1. APLaBZYOF MIE B IREN OF ME~ C~flEI(1 X, TO~t~ fX

Scientific investigations are conducted to discover and interpret the nature and
extent of natural phencmena. It is important to ephasize the words "discover"
and "interpret" when describing the goals of scientific investigations.
Discovery is the process of acquiring knowledge that was previously unknown.
Interpretation, of course, is the "...act of explaining the meaning of".
Scientific investigations are unique in the sense that such activities do not
have established accEptance criteria which may be used to verify conformance.

Predetermined acceptance criteria is an essential element in the conduct of
inspections. Traditionally, irpections are perfoemed to verify conformance of
an engineer item to predetermined acceptance criteria. This same approach is
inapprcpriate for verification of scientific investigations because such
activities rely on discovery and the interpretation of those natural and physical
laws of science that aid in the explanation of the phenocmena. It follows that
the reqpdrnts of Criterion 10, "Inspection" are not aEprrriate for use where
scientific investigations mist be controlled. However, controls are necessary.
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The QAR describes a set of quality assuranc requi n for scientific
investigatias that when prerly pl provide a high degree of confidence
that the results of such activities are acarate and aomplete. The approach
given by the QAR assures the following:

* A thorough plan of th investigation is prepared and approved.

* A technical review of the plan is completed by the participant.

* Activities are controlled by such measures as technical pr or
scientific notebooks.

* Omter po are verified and validated.

* toerfaces, both internal and external to the investigations, are
identified and controlled.

* XSurveillances, which include technical team members, are performed to
verify ocmpliance.

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

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

m. APPIdaBI=YOF OM EEU]IRMS OF NRC Q HI , I 1T l ,"
Tn SClFllfIC Y

The QAR indicates that test control (Critericn XI) of 10 CER 50, Appendix B,
applies to engineered items but does not apply to scientific investigations.
This paper is intended to dcument the rationale and approach to satisfy the
intent of Criteria XI.

For enineered items, the requirements of 10 CER 50, Appendix B, will be met by
fri~empitation of ANSI/ASME NQ-1-1986b. These requirements are supplemented in
the QAR, Section 11, "Test Control," by the incorporation of guidance provided
in the NRC Review Plan for Q& Programs for Site Qharacterization of High Level
Nuclear Waste Repositories.

The controls applied to scientific investigations are identified in Section 3 of
the QAR. Ihe following ccmparison with the NRC Review Plan, Chapter 31.0,
depicts how the requirements for the controls that are applicable to scientific
investigations have been incorporated. Where appropriate, the requirements of
ANSI/ASME NQA-l-1986b for control of tests have also been incorporated.
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It is irportant to note that the QAR allows at least two basic kinds of
docmentatin which can be used for quality assurance, d ir , and control
of scientific work. These are the scific rtebo system ard the technical
isplementinj procdure system. The scientific notebook system will generally be
used by qualified idiv I who are usirg a high degree of professinal
judgement or trial ard error methods or who are developirq the methodology by
which an activity will be acomplished. She technical i1ementing procedure
system will generally be used when qualified technicians are performing
repetitive work which does not include the use of a high degree of professional
juigement or trial and error methods in the perfoane of the work. Detailed
technical ileenti p res are required when it is not possible to deviate
fEu a ribed seqence of actions, without eBarering the validity of the
results that will be cbtained fum the work. Igboks or anropriate forms or
both are used, partiilarly In repetitive work, to docment the perfonce of
the work according to the tehnical ipreentir Edure, ad to maintain
absolute control over all other a t of the work. The following indicates
where the NIC Peview Plan requirements are iplemented for pronedures and
scientific notebooks.

WE Revedw Plan 1ri t 1.1

Tbe description of the scope of the test control program indicates an effective

test program has been established. Program procedures provide criteria for (a)

K' determining when a test is reqired or how and when testing activities are
performed, and b) the test program is conducted by trained or apprcpriately
qualified personnel. The QA organization, as a minimum, audits these functions.

the work is controlled in Section 3 of the QAR by requirirq the preparation of
scientific investigation planning documents for individual activities.

It is not apprcpriate in most cases for individual procedures to address when a

test or testing activities are performed. Scientific investigation activities

cannot n-csrily be scheduled as construction activities (for example, take one
set of concrete cylinders for every 50 C.Y. c rete pcured). Procedures do,

however, clearly define the sequence of steps to be performed for proper

implementation.

Trainig reqaireents Ate covered in Section 2 of the QAR. For both scientific
notebooks and technical implementirq proceures it is required that any special
training or qalificationr requirements be clearly defined.

The QAR requires Q& organization overview of activities affecting quality.

NWE Revie Plan 11rl~wxt 11.2

"Test plans and procedures are reviewed in accordance with the verification
i> reuimets in Section 3."
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7his eie t is stated in Sect 3.6.1 of the QAR.

NC Review Pla I 21.3

"the potential srces of uncertainty and error in test plans and predures, ard
paramties ich must be controlled and measured to assure that tests are well-
controlled, are identified."

7his regrew is stated in Section 3.6.2 of the QAR.

NRe Pvi Plan Iqre.1 fl.4

"Test proedues or instructins provide the followirg:

a. he refi t ard cetae limits contained in applicable doents,
including precision and acuracy."

This reyire is stated in Section 3.6.2 of the QAR. hese requirements are
not applicable to scientific notebooks since the ed product of research or
experiment is data Fhidh is used to establish a atare limits.

b. "Instruction for perfotmnx the test."

This G r t is stated in Sections 3.6.2 and 3.6.3 of the QAR. his
reqyirequnt is not applicable to scientific notebooks sine the purpose of
experiment or research- is to establish methodology.

c. "Test prereqisites such as calibrated inst_ mentation adeqate test
eqipment and instnimentation, cmpleteness of item to be tested, suitable
and controlled environmental corditians, and provisions for data collection
and storage." 

Re .

This req -iremnt is stated in Sections 3.6.2 and 3.6.3 of the QAR. Inspections
are not applicable to scientific Investigation. his requirement is not
applicable to scientific notebooks since at that phase of research, the
methodology of process is not established.

e. "Acoeptance and rejection criteria, including reqyired levels of precision
and accuracy."
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«his re i is stated in Section 3.6.4 of the QAR.

f. thods of data analysis."

Eor technical e n procedure this rege t is stated in Section 3.6.3
of the QAR. This require is not applicable to scientific notebooks as data
is the end product.

g. ethods of dm e or recordin test data and results."

This require is stated in Section 3.6.5 of the QAR. It is not applicable to
scientific notebooks as the activity methodology has not been established at this
point. Therefore, the data or its foat canot be readily d ined.

h. "Provisions for assuring test prerequisites have been met."

This w ilt is stated in Section 3.6.2 of the QAR.

NRC PaViW Plan P w fl.5

"Test results are d, valuated, and their accptability determined by a
responsible individual or gram as described in Section 3."

Pose 

This reqir is stated in Seticn 3.6.1, 3.6.4, and 3.6.5 of the QAR.

IV. M y OF NRC aIMEIO Xv, =, I, AND OPA.DG SrS"
T sa=ic 

The QAR in:icates that instin, test, ad operating status (Criterion XIV) of
10 CER 50, Apeidix B applies to eKineered items and does not apply to
scientific investigations. Me rationale for this exception is provided as
follows.

The rationale for the exceptions taken in the QAR for the Inspection and test
aspects of Criterion 14 (Criteria X aid XI) are described in Sections II and III.

The operating status aspect of this criterion is not applicable to scientific
investigations because the scientific iestigations are not performed on
operatiq eq t or systems that will affect heir safe operation. This is
the intent of Criterion XIV.
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She cBntols placed n scientific invetigations by Section 3.6 of the QAR
require scientific investigations to be plarmed. he planning requirements of
Section 2.3 of the QR provide for sufficient controls to preclude inadvertent
interruption of the investigations and to ensure operational compatibility with
other site dharacterization activities.

In summary, since Criteria 14 focuses on the safe peration of equipment and
systems (engineered items) being tested and inspected and scientific
investigations are prior to repository constnction and operation, an exception
has been taken in the QR such that Criterion 14 applies only to engineered
items and not to scientific investigations. he controls established in the QAR
for scientific investigations are sufficient to assure the proper conduct of
scientific investigations and their impact on site characterization activities.
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Ihe U.S. Dpazrnt of Enegy is audrized by the Nucear Waste policy Act
(NWPA) as amerIed in 1987 to site, tain a liense for, stuct, ad
cperate a geoloic repository and a nitored retrievable storage facility;
to provide Fedral interim storage, if required; ad to provide for the safe
transprtaticn of radioactive waste to those locations. It is the policy of
the Office of Civilian Padicactive Waste MAnage:=t (0t) that these
obligations will be met through the -emetation of quality assurance
controls that calement anagent actions to addieve the level of quality
needed for the safe t storage, ad disposal of high-level
radioactive waste.

Oa will develcp and ize1ment a quality assurance program meeting the
reqirents of Title 10 of the Code of Federal 1Culations (R) Parts 50,
60, 71, ad 72. The quality assurance controls ssary to achieve the high
level of quality dwaded by the tranrttio and storage of radioactive
waste are osed on, and plUe by, eadi organizatio participatirq in
the prgram thruh DOE/,-YYY, O talitv Assurance R for the
Civilian Radioactive Waste Mnaement Prram (QAR). he QAR provides the
reqireents for the development of a consistent framework for il tr
quality assurance prcgrams at every level within the Civilian Radioactive
Waste --a-g prCr=. he 0aM quality assurance pgram is applied to
iez aid acivities in a graded m r =te with rtar to
safety, waste isolation, ad other program bjecives. OC 's quality
assurac program is described in this document,

Sanuekl~ousso, Atinwj Dic= lute
Office of Civilian Radioactive
Waste Kanagt

OX)
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The rpose of this document is to describe the quality assurance (QA)
program of the U.S. Departent of Energy (DOE), Office of Civilian
Radioactive Waste anagt (O"C, describe responibilities for
adievin an ssuriq quality at OaM, describe the interfaces between
OC ani the Project Offices participating in the Civilian Radioactive
Waste anagement Program (W1) fr addeviM and assurir quality,
reflect Qrressional ralirection of the and serve as the quality
assurac program de ition cnt for DE. his donient ad DOE/RW-
0214, oualitv Assurance R for the Civilian Radicactive Waste
!tgnaeit Prouam (R) reflect OCE policies and serve as the principal
dooents of the MRAN quality assran program.

The 0RGM quality ass=ance prgrm covers activities affecting quality
that are perf at eaci M organizational level.
PROGR p as xe OM, OaW-uanaged contractors, Project
Offices, Project Office-mnaged cntractrs, coa tants, national
labraties, waste form producers, and other govenrmrn agencies performirg
activities affecting quality for the FRGMN. The OCM quality assurance
progr is applied to items ad activities n a graded Imnner :a te
with czortame to safety, waste isolation, or other ROM objectives.

Ead Section of this docnmnt describes the provisios established by OCEM
to meet the i of the QAR and adresses how other EM

p i le ent the r e of the QAR.

The definitioxs given in ANSI/ASME N-1-1986b and byeunted the
defintions in the QAR are applicable to this dment.

(x)
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1.0 GERAL

7his section describes the organizational responsibilities for Om and
ienfies organizational infAs with 0aMt-managed RHXGAM
participants, Project Offi, and Project Office-managed FROM
participans. The ass i of responsibilities refects the
philos that the line organition aciieves quality and the quality
organization overviews to assess the adievement of quality.

The Nuclear Waste Policy Act (NWP), as anded by the Nuclear Waste
Policy t s Acts of 1987, audoizes the Deparbzent of Energy
(DE)/OaM to site, nsct, and operate a geolic repository; to
site, struct, ard operate m monitored retrievable storage (S)
facility; to provide for Federal interim storage; and to provide for the
transportation of the waste in casks certified by the Nuclear Regulatory
O¢mnsion (NRC). he NWPA as ande directs DOE/OCI4 to dcaracterize
only ne site for the geologic repository.

It is the responsibility of 0CEM to esure that rpate quality
assuranc require and procedural controls are in place to provide
confidence that stntu:res, systems, ad ar; pnents will not cause udue
risk to either the health or safety of the piblic or of the workers
associated with high-level radive waste transportation, Federal
interim storage, ad mnitored retrieale storage or geologic
repository facilities. Quality assurance controls for the RM are
instihted in a flow-don nagemnt ea a fr the Director, OM

ffr n ff the Associate Dietor; Director,. Office of Quality Assurance
(OQ); and the Project Office nagers to eaci M prticpant.

1.1 OM CRNIZATI

O0EM is the ars for the Civilian Radioactive Waste Yanagement
Program. Oa includes the Office of the Director and the Offices of
Quality Assurance (OQM), rogram dinistrtion ad Rescurces Xanagement
(PaR, Facilities Sitin ad Develment (OFSD), Syste Integration
and Regulation (r),- and External Relations and Policy (MAP).
OQA, OPAM, OFSD, CIR, ad CERAP rport to the Director, OEM. he
organizational relatship of eadh office is iustrated in Figures 1-
IA throuh 1-I. The functional aid quality assurance program
respOnibilities fr each OCRW4 position are described in the followig-
PaaEags.

(1)



QA: D
~einber 14, 1988
Pvision -

1.1.1 Director, Office of Civilian Radioactive Waste Management (OCEM)

lhe Director, O0 reports directly to the Office of the
Secretary, U.S. Dearbent. of Energy and has overall
responsibility for the 1UQL

Ihe quality assurance responsibilities of the Director, OCRR
are:

(a) Establish and execute a quality assuranc program hi
ensures ocmiliance with aplicable regulatory
rquirement, satisfies the perfonnance objectives of
the PM , ad mets licin reqires

(b) Establish quality assurac policy direction ard
ontrols- that are o nsurate with DOE management and

quality assurance policies

(C) Arove E/-0214, Qualit Assance R rnts for
the Civilian Radioactive Waste Management rcrm (QAR)

(d) Approve WDE/Ml-Ml5, Oualitv Assurance Pro=-a
Description for the Civilian Radioactive Waste Mnaat

E~r~ (QD) 
(e) Aprove 1lW( plans essential to thOCEM offices for

adiievnt of technical arid quality assuranc program
objectives

(f) Provide for adequate fnaij# and resurres to effectively
suport the quality assurance objectives of the ROM§

(g) Provide for, or participate in, interactions with federal
regulatozy agencies; the nscear idutry; ad affected
States, local gov ns, and Idian Tribes on quality
assurane mtters specifically related to their areas of
interest

(h) Maintain ognizane of quality a issues aid
prblen~ and effect resolution

(i) Provide for the annual essment of the scope of, status
of, adequacy of, ad iance to the quality assurance
pmgram by OCaF vnamnt *h are above or ir ent
of the Office of Quality Assance

(2)
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(j) Retain responsibility for the quality of work delegated
to other M suc as c ctors
agents, and

1.1.2 Director, Office of Quality Assurao (OQA)

Ihe Director, OA reports directly to the Director, O0 and has
been delegated the manageint responsibility and authority to
direct ad control the quality assurance functions to ensure that
P M quality assurance objectives are consistently met. he
Dirtor, OQA has direct acoess to, and mintains liaison with,
the Director, ocr; the Associate Directors of other OaM
offices; and managnt of other R R participants. his
repoting elationship prvides the organizatioal free:i and
autrity to identify quality prcblems; initiate, rznd, or
provide solutions; ad prevent or control further processin,
delivery, or use of ncn nniiFrg items or activities until
disposition is dtained.

he Director, O is responsible for the, coordination,
integration, and overview of GXW quality assurar activities
and for ensuring that roIriate quality manag , policy,
trainiM, ad verification controls are in place. The Director,
OQA has ar ite anagexnt and quality assurance knowledge
and ex en0e and has no resposibilities that prevent his full
attention to quality activities and is from uidue,
prssures due to cost and schedule considerations.

The responsibilities of the Director, OQA are:

(a) Establish integrated 1ROW quality assurance policies'
and n baseline or other ontrolled
downts

(b) Oordinate the develoment of the OaMM quality assuance
program donts incudirq the Q, QAPOD, and quality
assurance administive pr res.

(c) Provide quality assurance guidance and direction to
PROGRAM I

(d) Serve as the focal point for OaN's quality assurance
activities, provide diation with other OCEWM offices
and the Nuclear Regulatory ommission (NRC), and assure
that PROGRAK activities affecting quality are conducted
in aordarm with OCMM policies and cbjectives aid in
mnlianoe with MC regulations

(3)
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(e) Overview E NXIW( quality assura activities by
arxlucirq internal ad external verifications and

selectively participatir in Project Office verification
activities, such as as n readiness reviews, ad
audits

(f) Review the qality assura= program dooents (including
revisions to and terretions tiereof) of the Project
Offices and C DRt i for
cpliare withshed HM qality assuranc
policies and e ree is, develop a r -amendation for
approval or disaei, n coimrence of the
ordzant Associate Directors, and suknit the

r~imee dation to the Director, OWM for approval or
disaglirva actio~n

(g) Direct the activities of the ECDM Quality Assurance
Coordinatg Group (M) and cordinate he activities
of the QAO with particfipant r the NRC, States,
-Iian Tribes, local govents, ad the nuclear

(h) Review OCR pomwrenent documents for inclusion of
quality assurane n

(i) Assure the dee1clmet and inpl..ati of a quality
essurar jdoctrition program for all HOM
personel

(j) Review and arove the i ction and train
r~ire ar~s .for OQA persel

(lc) Establish and maintain a ERCWM quality assurance
informtion system to fitate effective -oaiicn
of the status of develqpent aid inplementation of the
quality assurar program; status of resolution of
issues, trends, ad significant ociditions adverse to
quality: and a sammary of managenent verview results
IcludiM both adverse cditins and emmplary practices

(1) Manage the OM staff and OA direct-supiort ocntrctors

(in) Ene that OM personnel who perform activities
affecting quality are qualified by Peerience or
education to perfom assigned tasks

(4)
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1.1.3 Associate Director, Office of Pgram nisti ard
Psources Management (OPA0"

Mhe Associate Director, OM reports directly to the Director,
OaM and has primary responsibility for the development,
inp1k ntation, and maintenam of a program agem tsystem,
program Rtanaement information system, project decision schedule,
and program ee. OPA is also responsible for Dg
and administration of the Nucler Waste Fund and the Interim
Storage Fund, establishing OC 's annual pr reent plan, and

cod tithe p review aroval, and control of
pEonrement dc s with the DOE's PR =curermit and Assistance
Hanagnt Ditrate.

The Associate Director, OPARK has the follawing quality
assra~ program responsibilities:

(a) Establish or aprove the scope of OPARK activities
affectirq quality cme with the QAR. his
includes the assignmnt of quality levels to OPAMR
activities.

(b) Ensure that tehical and quality assurar reqe
specified by other offices are incorporated into
prement do ents

(c) O.o.nate with other involved Associate Directors the
OMH verification of OC-managed PROMAHparticipants'
activities affecting quality for whidh OPARK has the lead
responsibility and ensure that aplicable quality
aura~e program docments are approved by O04 prior
to initiation of work activities

(d) Ensure that information and data systems meet the QA
eco r rs specified in the QAR

(e) Review and aprove the i crinatio n and training
requiremnts for OPARK Division Directors an! provide for
the l~rd i nation a training of all OtI personnel
through the Trainin Officer

(f) Ensure that OPAH4 personnel iwo perform activities
affectin quality are qualified by experiene or training
to perform assigned tasks

(g) OrKnr with the Director, OQ6 res mndaticn for

(5)
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appr:eal or disapproval of OA-managed POH-
participants' quality ass an programs for whici OPA
has lead responsibility

(hi) Develop and maintain those e line and quality
assura tive procedures and other quality
assurace do ns ard records for which OPAR has lead
responsibility

(i) Ensure that adequate fnds and resourves are provided for
Pm activities affecting quality

(j) Identify aid veprt quality-related issues ad prdblems
to the Director, OC(M and the Director, oCA and effect
resolon for quality-related issues and problem in
OPARR's area of responsibility

1.1.4 Associate Director,, Office of Facilities Siting and Development
(OPED)

7he Associate Director, CSreports directly to the Director,
O0EM and has primary reponsibility for screening and
haracterization of the geologic repository site and a minitored

reteble storage (RS) site; repository facility developmeft,
design, aid e eslat shaft design and
en~ineerir~; MRS facility des ind tedinology devlqpent;
waste pae design and ezgineerin; providing anag
oversi and technical direction of the P W's geosce
activities; and ioeonic anid ititutional plannirq.

$he Associate Director, o has tbe follading quality assurarce
program responsibilities:

(a) Establish or aprove the sope of the OEED activities
affectin quality ensurate with the QAR. Mhs
includes the assignment of quality levels to OFSD
activities.

(b) Develop the docments for the PROMAM

(C) Esure that OSE personnel who perform activities
affecting quality are qualified by eene or traidrq
to perform assigned tasks

(d) Evaluate results of activities that verify quality
achievecent within the scope of work assigned to OFSD

(6)
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(e) Assign responsibility for the quality of delegated work
prior to initiating the work activities

(f) Ensure the temnical adequacy of items ad activities for
whidh OEM has lead responsibility and the iiiplementation
of effective managee ntrols

(g) onmlr with the Director, O's ei aation for
aroval or disapprova1 of OFS-managed ERM-
paticipants' quality assurance programs for idi OFSD
has lead rnsibility

(h) O>rdlnate with other involved Associate Directors the
O0 Verification of Oat-managed E M-participants'
activities affecting quality for which OFSD has the lead
responsibility and ensure that aplicable quality
assurance program documents are approved by OCPM prior
to initiation of work activities

(i) Ersure that adequate funds and resources are provided for
FSD activities affecting quality

(j) Ideftify and report quality-related issues and problms
to the Director, OaM4 and the Director, O and effect
resolution for quality-related problems and issues in
OrD's area of responsibility

(k) Dewelcp and mintain those inpletrq line and quality
assurance administrative procedures and other quality
assuance dozments and rcords for which the OF5D has
lead responsibility

(1) Review and approve indoctrination and traini
requdrements for aFSD Division Directors

1.1.5 Associate Director, Office of Systems Inegration and Regulations
(CS)

Ihe Associate Director, OSIR reports directly to the Director,
OaM and has primntry responsibility for plaing, managing, and
overseeing the intgration of the Civilian Radioactive Waste
M4anagement system; anaginq programs for the develpent of
tedinlogies for use at the geologic repository or 3M (for
exaPle, storage ndules); develping a transportaticn ystem;
preparation and axdnation of ED ironental Ixpact State nts;
and seWvig as the official contact for the MXMM with the ERC
and other regulatory agencies.

(7)
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OI also develops lioensing plans, license apicats and
safety analysis rports for the first geologic repository ard M
facility.

7he Associate Director, OSM has the follding quality assuranoe
program responsibilities:

(a) Establish or approve the e e of OSIR activities
affecting quality teu surate with the QAR. This
includes the assigrment of quality levels to 06IR
activities.

(b) Develop the Systems nt Plan for eaci
system eleTnt of the ERL

(C) Enue that OM personnel who perform activities
affectin quality are qualified by truiniz or experience
to perform assigned tasks

-(d) Evaluate results of activities that verify quality
afiivent within the sope of work assigned to OSIR

(e) Assign responsibility for the quality of delegated work
pric to initiation of work activities

(f) Ensure the tecmical adequacy of items and activities for
%ihid OIR has lead responsibility and thei
of effective gement rntOls

(g) u xr with the Director, 's rem dation. for the
approval or disapproval of sm-managed lAH
participants' quality assurare programs for which OSm
has leadibility

(h) Odinate with other involved Associate Directors the
OaM verification of Oammanaged a
activities affectin quality for which OSIR has the lead
responsibility and ensure that alble quality
assurare program doomnts are approved by OCM prior
to initiation of work activities

(i) uEwre that adequate funds and resces are provided for
OSRn activities affeting quality

(j) Identify and report quality-related issues and prlems
to the Director,, Oa and the Director, O and effect
resolution for quality-related problems ard issues in
-SIR's area of responsibility

(8)
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(c) Deve1p ad maintain those le ie and quality
assurarc inistrtive procdre ad other OCRM
quality assuranc provgram docments and records for
uhich the OSM has lead responsibility

(1) Review and aprove idoctrintion and trainirq
requirei~nts for IR Division Directors

1.1.6 Associate Director, Office of Eternal Relation and Policy
(P)

Ihe Associate Director, =A reports directly to the Director,
OCEW and has primary responsibility within OaWM for developing
overall program policy and strategy and is generally responible
for all external OCM irtractions.

lhe Associate Director, CERAP is responsible for the followin
quality assurance program activities:

(a) Establish or aprove the scope of CERAP activities
affecting quality ce with the QSR. "his
incldes the assigiient of quality levels to OERAP
activities.

(b) Ensure that CERAP personnel who perfora activities
affectin quality are qualified by experience or trainirg
to perform assigned tasks

(C) Assign respnsibility for the quality of delegated work
before the initiation of work activities

(d) Comicr with the Director, OQA's re = -lmdation for
approval or disapproval of CaERP-managed RD2DM-
particints' quality assurance progras for whii CERAP
has lead r oility

(e) Ensure that adeqate fnds and resources are provided for
CERAP activities affectIn quality

(f) Peview and approve n ation and training
rJirec~ns for aERAP Division Directors

(g) Develcp ad maintain those I lt line and quality
assurance prc rs and other quality
assurance program docummnts and records for which the
CERAP has lead rssibility

(9)
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(h) Identify and report qiality-related issues ad probl
to the Director, aM and the Director, OA and effect
resolution for quality-related issues and problems in
CERAP's area of responsibility

1.1.7 Division Directors

Ilhe Division Directors report to the cgnizant Associate
Directors and have the followirg quality assurar program
resonsibilitis.

(a) Establish the sccpe of quality assurance activities and
requirennts for those activities under the ogiac of
the Divisicn Directrs and dntain the approval of the
Associate Director

(b) Ensure that personnel who are under the directio of the
Division Directors and perform activities affecti
quality are qualified by e ence or traininq to
perform astigned asks

(c) Evaluate the qiality of delatai work

(d) Ensure, by using mthods that verify quality adievement,
the tedmical adequacy of items and activities and the
effectiveness of ng controls

(e) Ovrdlnate with other inlved OaM Divisions, the
performance of quality verificaticn activities

(f) Evaluate whether adequate resources are available for
Division quality adivent and verification activities

(g) Identify aid report qality-rlated issues and problems
that affect, or p ty affect, the Division's
activities to the Associate Director and dtain
satisfacty resolution

(i) Develop and maintain those inolementing line and quality
assurance nistive proees and other quality
assurance program docUments and records for Vhidi the
Division has lead responsibility

(i) Review and aprove irortion and trainlrq
reirees for Bra i and other personnel under

hir svervisio

(10)
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1.1.8 Brani Chiefs

le Branch iefs report to the Division Directors ad have the
folawing quality assurance program resiMsbilities.

(a) Assure that tedmicl persoimel under the direction of
the Brandh Chiefs are qualified by o or trainin
to perform the assigned work and ccmply with the
technical and quality assurance requires aplicable
to the work being perfamed

(b) Identfy idoctraticn and trainireire for
Braxh personnel

(c) Eure, by using mthods that verify the adhievement of
quality, the tedmical adequacy of items and activities
within their area of responsibility

(d) t e the verification of quality adhevement of
-. tedmial activities at the OaM, OaCW-managed EX=M

prtant, aid the Prject Offices that are within the
Brarx±'s responsibility

(e) Peport quality-related issues and problems that affect,
or tnlly affect, the activities of the Branc to
the Division Director and oibtain satisfactory resolution

(11)
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1.1.9 Organizational Interfaces

7he oganizational interfaces bew OCM, OaM-managed
}ROGAM ipants, Project Offices, ad Project Office-managed
E(iN participants are illustrated in Figures 1-2A through 1-
2C. Inerfaces and the flow of GRAM direction and quality
assurance oerv direction fm OaM to the Project Offices
and other PENGW( prpt are is -trated in Figure 1-3.

1.1.9.1 Operatins and Project Offices

'he Project Ranagers an behalf of the Operations Office
Managers have overall line ne t repnsibility and
etoc~tabiity for lzi on of EFOGRA*-assigned
tasks. Eadh Project YMnager and eraticns Office
Manager will- establish a project managemnt organization
and delegated responsibility aid authority for manaemant
and direction of ESAM tasks to the Project Manager.

qhe Project Manager has direct, primry responsibility
aid amtability for the exemtion and i1l tation
of tasks in accordance with the Project Charter,
Project Plan, ad Project Managnt Plan. In addition,
the Project Mnager is the point of contact for the flow
of informtion to and from the Director, OIM and the
Project Office-managed EAM paicipans aid s
responsible for implentirxg the Project quality
assura pgram.

Ihe Project Manager and m~nagmnt at eai Project
Office-managed EXM participant will identify a
position for directirxq and ulaairg the respective
quality assurance programs. hese positions are oupied
by individualsm with appropriate anagement and quality
assurance wledge and experience and have:

(a) A responsibility and authority level equal to or
higher than the highest level line manager
responsible for perfonnin activities affecting
quality

(b) Sufficient idepexxence from cost and schedule

(c) espnsibility for refr miendin approval of quality
assurane program descriptons

(d) No other duties or responsibilities nrelated to
quality assurance which would prevent full attention

(18)
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to quality assuance matters

Interfas between Project Offices and Project Office-
managed RW participants will be addressed in
quality assura Iprogram deciti n d the
iwleuz tlw line and quality assuraxe administrative

Operations Offices and respective areas of responsibility
are listed below:

(a) Nevada Operations Office, Yuca Motain Project
Office (C). lis Project Office is responsible
for the diaracterization, design, and cnstruction
of the Yuca Mntain, Nevada site which is the
carxlidate for the first geologic repository.

(b) aicgo Operations Office. his qperations Office
is responsible fr institutional planming, analysis,
and anage!ent integration of the transportation
systems and for providl regulatory and
admnistrative suport, such as review of
reuatins on an as-ed basis, quality assuran e
suato, aid international program support. his
Operations Office performs preclosure perfce
asesse~nts aid waste pakage stdies.

(c) Idaho Operations Office. his Operations Office is
responsible for revie of tra rtation cask
develo~ntI developrent, and the waste
form flu the West Valley Pxzmotration Project
(WVIP) 

(d) Ridaind Operations Office. his Operations Office
is responsible for materials tiarerizaticn and
preclosure perfo ance assesso nt. This Operations
Office also provides tedmical support for waste
isolation and anaracterizaticn aid for systems
integration activities.

(e) Oak Idge Operations Office. his Operaticns
Office prmvides geo.ciezcs, dhielding, systems
integration, operations, and public relations
surort to the PFG.L

(f) iquerae Operations Office. his perations
Office prvddes tical mp.ort for postclcsure
perfcrmnce &ssessment work.

(19)
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(g) San Francisco, ati s Office. Iis Cperations
Office proid ge tific ort and perfor
defense waste studies.

1.1.9.2 O art as

O-gnizational interfaces between OaCqM and EGM
participants are illustrated in Figures 1-2A through 1-
2C. he auality era e r#e for each HGM
participant are identified in the ropriate
prmn-mrmovnt docamets. Quality assurance program
desztis will be reviewed and approved. OM
provides overview of eaci rEXM-participants quality
assurar activities by variacs verification methods,
such as reviews, s, audits, or surveillames.

Direct-sujrt contractors perform activities affectirg
quality uoder the controls of the Oa quality assurarce
progrm. Direct-sport tt inude:

(a) Py F. Weston, Inc. (Weston) ih provides am
-ia ri--, iitnal, tednical, s fic,
ard quality assurare suport to OCRW.

(b) aCR Orporation'Adi provides quality assurance
sqort services to OCRI and to the Chicago
Operaticns Office throh the Cicago Operaticns
Office.

(c) Science Alications . tional, Coraticn
(SAIC) ichid provides recors maae~tservices
related to the licensing suort system.

Men papriate, ea ERM partc , other than
the d t rt ct, will identify a position
respible for directin and managlrg the respective
quality assurance programs. ¶hese positions will be
ocipied by ii as with a-rite management and
quality assurance knwledge and erie. E
paricipants, other than OM d -s ort
coatractors, include:

(a) Battelle, Pacific Northwest laboratories (ENLj
R perfor. plo e perfmance asse and
materials e

(20)



QPED
e1eber 14, 1988

Revision 1

(b) Brookhaven National aboratory (ENL) operated by
Associated Universities, I. (AtI)

MM provides waste-package scientific spport adI
preclosure risk assesnt services.

(C) Iawrence Berkeley t (IBL) operated by the
University of Cal fornia

IBL provides eoscientific smPort.

(d) Oak Ridge National abratory (CRNL) operated by
Martin Marietta Energy Systems, Inc. (Martin-
Mar .

RL provides trspotation-operations planninq,
geoscierices, hifelding, and systems intration
spprt and perfoi safeguards activities.

(e) Argonn Natinal Laboratory (AN) perated by the
University of Chicago

ANL provides enviroretalp socioe iic, and site
d~aracterzation rt.

(f) Batle VeFril Istitute (EMI)

EMI provides itittial plannir and analysis and
Ranagenent intation.

(g) Lawrence Livermore National Taoratory (LT1NL)
operated by the University of California

Un perfoms defense waste stdies.

(h) Sandia National Taboratary (SNL) operated by Western
Electric , .

MM perform poscrure perfance assnts.

(i) Idaho National Laboratory ( )
cperated by BO& Idaho, Inc.

INEL is-respcnsible for cask develpent.

(j) II Systems, Inc. (

E - provides records u ~anagnt ard related

(21)
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activities snort to OVER.

(k) SPA ,ologies, Inc. (SMA)

SPA provile teiial sOtt sies in pair
ard aonn an E Pact Sta and
iAdldn~ntatin plan for the geologic repository.

(1) E. I. d POnt de Nours & o.

E. I. d Pirt de Iears & o. perates the Defense
Waste Processing Facility (an.

(m) West Valley Nuclear Services

West Valley Nulear Services operates the West
Valley [xsmtratin Project (WVDP).

(22)
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1.1.10 

Interactions between OCEM and other are conducted
as defined below. I amng organizations other than
Oam will be described in IRXPAFH-articipant quality assurance
program des ts and the i iie tirg line and quality
assrance adainitrative proce e.

1.1.10.1 EC and other Pegulatory Agencies

Project Offices advise the Director, OQak and the
D3rector, tIR n quality assurance matters in advance
of inteled meetings ad other s with the
}1R.Were interactions have RAM significance, the
interactions are arraaed throug the Director, O ad
the -Director, O . racti with other regulatory
agencies on quality assurance matters are handled in a
maner similar to NC acti

1.1.10.2 States, Igxal Govenmnts, ad Indian Tribes

Prject Offices advise the Associate Director, CAP in
advance of intended meetiogs and other interactions
with the States, local gove nts, ad Indian Tribes.

1.1.10.3 Other Organizations

Oa in a with other involvirg
q-alty assarc activities are oorinated throug
the Director,, o.

1.1. Delegation of Work

Responsibility for the overall RAM is retained by 05 t he
tasks of establishing and iw nlzi selected portions of the
overall OCM quality assa program for work a ated with
the E M have been delegted to Project Offices ard other
R AM prtici as described in Section 2. The further
deleation of work by the Project Offices and other PM
participants is described in the respective qality assurace
program -dcmnts.

1.1.2 esolution of Disputes

Differences of pinion involving tedmical or qality assuance
progranmatic cmxsns at a given oiganizational level are
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brought to the attention of at that level and, if not
resolved, are elevated progressively to the Director, OQ& and, if
r~ssary, to the Director, OCEM.

1.1.13 Resolution of Allegations

A system is beirg established that provides i vidual a eas
of an allegation of inadequate quality directly to
the D , OCRR4 without fear of reprisal. Eai allegation

nenrnig nadequate quality will be investigated by personel
wo are indeent of the affected activity. he idividual who
regisered the oc mn is notified of the investgaticn results.

Iis system is available to enplyees of EM Hparticipants and
persons utside the ElGMVL An eloyee of a EFM-
particIpant should use this system only whe adequate resolution
of a cncen that olves potential nadequate qyality cannot be
dtained h noral reportiM dlarms.

1.1.14 Stop Wrk Authority

Stop work authority at OaM, Project Offices, and the offices of
other PRM ps is vested in line nagtw ever
imOinent to is vlved or ontinued work will

results that are not in acordac with ElXW(
ruiremens or would be ansidered a ptble.

in addition, the Director, O ad quality assura maag
at Project Offices and other ci)participants offices have
athrity to identify quality prdlems; initiate, recamuend, or
provide solutions to problems; and-prevent or cantrol further
prooessing, delivery, or use of ---nfi or unsatisfactory
work until proper disposition is dtained.

OCEM personnel ,Aho identify quality poblems while perfo
quality verification activities at the Project Offices inform the
Project Office quality assuranc manmnt who initiates actions
to prevent further work Uzog the Project manager.

1.1.15 lilhle Quality Au Adinistive P

Ihe planned Or quality assur administrative procedures
that are applicable to ORR's nanagement rol activities are:

QAP-2.8 Handling of Allegations

QAAP-16.2 Sto Wr

(28)
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QAAP-16.3 - 1 of Differyq Tedcical pinicns

QAAP-16.4 Resolution of Issues Involn Quality

1.2 OIER ELAM PAMIaPANS

The desrpti of the or zatina structure of the other EXIAM
participants and the ccatrol of dispites, a legati, stcp wok, ani
interfaces is Dcntained in the respective quality assurance program
descriptions and quality assuranc administrative prod .

(29)
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SEIiZ 2

srk= A AE 

2.0 GENERAL

OCEM is developirg a quality assuran= program for its portion of the
- M L The 0( quality assuranc program will cgply with the
requirelns specified in the QAR kifid are applicable to heada's
activities. Quality level 1, 2, and 3 items and activities will be
ontoled to the extent required by the OCRW quality assurar
program. lhe OaC quality assurance program cmnsists of this QPD, the
QAR, and OCM inlementing line and quality assurance administrative
pmrocdres. he PRO pA1 rtiipants' quality assurance program
consist of the descpti of the quality assurance prograns ad the
iiiX,1estinw line arid quality assurance administrative proees (QA

Waste form producezs [for exaple, West Valley Denxstraticn Project
(WDP) ad Defense Waste Processing Facility (PF) ] process waste for
pennanent disposal in the geologic repository. Ihe processirq ad
preparation of wastes for disposal are performed under the controls of
quality assurance program. Waste Form Producers' quality assurance
program irenins are contained in OGB-14, A Reuireme for
H iIl Waste Frm Production. ity assur pg
descriptionswil be revied. ai aproved by oCIM.

Me quality assurance r pecified in the Office of Storace
and Transportation Qt~ Ouality Assurance Plan for the

aortsion ks Systems Develcyant ram are aplicable to cask
systems develqent.

his Section describes provisions eslished by OC to iapiepent a
quality assurane program to control activities affectirg quality.
Quality assurance programs that will be entedby other M
partiipats are also addrse.

2.1 OCEM QTUITY ASSURANCE EAM

2.1.1 Quality Assura eu

The qality assura requi for the AM are identified
in DOE/ZF-0214, Ouality Assurance Rs for the Civilian
Fadioactive Waste tnat Progm (QAR). he QAR is aproed
by the Director, OW an the remndation of the Director, OM
and will be issued as a controlled d=et.

(30)



QAPD
December 14, 1988
Revision 1

2.1.2 Quality Assurae Program ription

Mys QAFD describes the provisin established by OaWM to
$plemnt the applicable of the QAR, the OCE
organizational resposibilities for adhievin and verifyirg
quality, ard the interfaces bebeen OaM, the Project Offices,
and other PR1A( patichpants. Organizational charts are
provided and the provisions that are inpl e to meet each
Section of the applicable requrbnts of the QAR are described.
7he QAPD is approved by the Director, OC and will be issued as
a controlled docuiment.

2.1.3 Quality Assurance Adinistrative Procedures (QAAPs)

OCRM QAAPs will be consistent with the QAR and QAFD and will
delineate the specific administrative and quality assurance
contrls or methcds used to meet the requirs established in
the trer level quality assurane program docments. These
P- procdues will be contained in a QAAP Hanual and issued and
controlled byOQ. aration of QAAPs has been assigned to the
OCM discipline or grg with lead respcnsibility for the
activity or area. Eadh affected dicpline or group reviews the
QAAPs to assure apropriate requi s and interfaces are
defined. QAPs will be approved by the Director, OQA and
lrrletin line managen. A list of planned OCEM QAAPs for
the cotrol of internal activities is presented in Figure 2-1.

2.1.4 rnnlemertin fe ProFures

Iirlementim line proedures (IIPs) provide instructions for
OadW persontnel perforng activities affecting quality.
Iulemntirw line procedures inclide tedmil, an e ad
cperatlng procedxres rnessary for perfcrmin workc at OCaE which
inclues iriplemaing the requireients of the QAR. Irple ntin*
line Frcdures will be prqred, revewed, and approved by the
O( Brand perform the activities. he Office of Quality
AssIrance will suport and assist in the dvelcment of

_egnting line procedures, as apprrate.

2.1.5 Delegated Work

Responsibility for the overall EROGRAK is retained by OaM. he
tasks of establishiri aid i selected portions of the
FROGRAH quality assurance prpgrm has been delegated to Project
Offices and other ER articipants as indicated in Figure 2-
2. he Project Offices and other Rx participants have
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further delegated ork associated with the EUL 7his
dlatin is described in the PROGRNparticipat quality

assuranc program dents.

2.1.6 Quality Assurance Program 0onrtrols

Quality assurance co s are appied to items and activities
affectitg quality that are performad by OaM,, OM-managed

M participan, Project Offices, and Project Offie-managed
E~M piiat.

The P1RM quality assurance program will be wby
rar0.geIerst, quality assurazc staff, ad line organization
pesonnel at eai Irticpat organizational level.

The quality assurance staff will evaluate the adequacy of
progranmtic systens and t ial products through verification
tedmique hsuch as AsarEnt audits, and &nveillacs. The
- uality assurance staff will use the exertise of line
oganizan and agt persrel, other than those directly
responsible for the wor, in makin these evaluations. he
DirecO, o will assist in develcpinr and -emnie the
quality assurar= program, provde overview to verify
achievement of quality, and evaluate and report on quality
assurance program pliance and irlentation effectiveness.

Mne organizaticn perscnnel are responsible for aciieving, as a
minun, the qpecified level of quality. Performance cbjectives
will be estab to ensure that quality is achieved.

dineraate and uper-level managers will review quality
assuranc program status aid line to determine
acceptability of product quality, pECIM naic iAne, and
f4enntat3on effectiveness ad to resolve quality prilem.

Line managers supervisiMn the work will ensure that specified
quality is aiieved by using a iate means of verification
such as review, inspecticn, or bservation.

(a) Internal m trols

Quality assurance <oitrols over it and activitie
affecti qualty will be executed by OQh and cognizant
Ine oanitions. The extent of these controls will be
established jointly by the line organization and OWL and
detailed n QAAPs.
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(b) Verification of the Acievmnt of Quality for Internal
Activities

Verification of the adiieient of quality will nonmally
be performd by line organization personnel wio are
Irdp of the item or activity beirq verified.

Verification personnel dhall have fici authority,
aocess to work areas, ad ional feedm to (1)
identify quality problem; (2) initiate, re rd, or
provide solutions to quality probl through designated
dannels; (3) verify ementation of solutions; and (4)
assure that further prmoessing, delivery, Installation,
or use is olled until proper disposition of a

ncnconforinance, deficiency, or unsatisfactory coiditicn
has courred. Mien verification personnel are part of
the line organization the quality assurance organizatin
shall overview and manitor the verification activities by

ideeiIt asss adits, and
- - - ' ~survne

(c) Direction, Overview, and Verification of Project Offices
and Other R ar

Direction and overvim of the-quality assurance
activities of other EM participants will be aiieved
by establishing EM quality assuranc ir ;
pr lgating these irgmni throuh controlled
documents and poreent documents; ad perfOi
quality verification thrh quality assurance reviews,
assescuents, ai~its, and surveillances.

2.1.7 Readiness Reviews

Ot will perform selected readiniess rview ad part te in
selected readiness reviews perfameI by other E
partians. Eadh Associate Director and Project Manager will
maintin a list of planned readiness reviews and will submit
revised lists to the Director, O0I smiannually. Readiness
reis will be ted at critical Itiases of the EM to
verify the aczplishment of the follairq activities:

(a) Work activity prer isites have been satisfied

(b) Iuple line and quality assurme adminiative
prceures related to the next phase of work have been
developed and reviewed for adequacy aid approriatess

(33)



QAPD
rember 14, 1988

Revision 1

(c) Personnel have been suitably trained and qualified

2.1.8 Quality levels and Graded Quality Assuranc

OCFM has adopted a quality assurance aproach in uhitd items and
activities will be classified into one of three quality-level
classifications. Ihe extent of quality assuranequremsnts
and procedural controls that are applied within the selected
quality level will be graded dependirg on the item's or
activity's relative ipcortance to safety, waste isolation, or
- 4A d jectives. Gradizg will be a iplished by selective
application of quality assurance rexurements and procedural
co tzols to the item or activity to be performed. Mie extent or
level of quality assurano requiements and prcedural controls
to be aplied to items or activities will be based on
fundamental considerations sudh as the conseqrce of failure of
items, degree of pirortance of data, cmplexity of design and
fabrication, degree to whiidh functicnal cctrol can be
d trated by inspection or test, quality history and econiamic
consideratios. Each E S p nt establishes pnedures
to describe the methodology for selectim the riate level
or extent of quality ass=anc requirements ad procedural
cnntrols to be aplied to an item or activity within the scope
of the EREEMM

OCaR and eadh Project Office develops and mintains a list of
Quality Level 1 and 2 tem and activities. he list and any

msusequet revisions thereto are based on ri assesknts,
failure analyses, and other techical cosiderations.. MThe
mhodology used to establish a Qgality List (Q-List) for items
and a Quality Activities List (QL) for activities for the
geologic rpositoiy program will be cnsistent with the guidance
of l=tM-1318, Technical Position on Items and Activities in the
High-Ievel Waste Geolcric Emositorv Px-am Subect to Quality
Ss~wrance IfY~l nemenss April 1988.

2.1.9 Personnel Selection, n, Training, and Qualification

ersonnel assigned to perform activities that affect the giality
of an item or activity will receive arcnxpriate indoctrination
and training r to perfork. res will address
the perfmance of ination, tining, aid qualification
activities. A aining Officer whao reports to the Associate
Decto, MOAR has been designated with the responsibility and
authority to iplement the staff ioctrination, qualification,
and training program that is subject to the approval of the
Associate Director, OP.
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(a) Jdb Evaluation

Oa managMt will analyze ead jb positi to
detendne the qmality-affectinq task resposibilities of
the position. he results will be d ted in position
descriptions that include educion and experience
prrs isites for eaci position involved in the
perfonmance or verification of activities affecting
qality.

(b) Persornel Selection

Prrsormel assigned to perform activities affecting
qgality will be required to have educatin, exerierc,
and training =rnnsurate with the functians scad
with the work. Initial qualification will be assured
tbrough DOE-mndated policies ifdi provide for the
Inclusion of fifictn rire (selective
placement and quality ranking ire factors in
vacancy - ) in the position dc s. A
docximnted evaluation will be made of the cazdidate's
qulifications against the reqie. Relevant
eduction and experience will be verified.

(C) IPten inaticn of ia and nainirg

Associate Directors; the Director, OQA; Division
Directors; and Brardh iefs will review jdb functins or
tasks involved in perf-rming activities affecting quality
for personnel under their.supervision and detennine,
jointly with the Tvaining Officer, any additional
indoctrination aid training required.

Persoruel assigned responsibility for performing
activities affecting quality will be provided
inioct~nation and training as to the purpose, sce, aid
frplemetatin of the CA P E L

(d) Training and Qalificat

Classro= trainig will be perfaed in ardance with
docintd aid aproved lesson plans. Reccrds of
training will be tied. Prsons verifying
activities affectig qality such as lead auditors,
auditors, and peer reviewers will be qualified in the

princles, tedmiqaes, and rqixe of the activity
being perfcmed. Specific qualificaticn reuires
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idi be contained in prod for those functions and
qualificatin reorids will be i ined.

(e) Proficiency Evaluation

Suervis will evaluate at least annually the
poficicy of personnel in the f ar of their
assigned These evaluations will be
and discussed with the person who was evaluated.
Additional training will be provided if it is necessary
to ifprove or maintain proficiency.

2.1.10 Surveillance

In addition to audits desoribed in Section 18 of this document,
fmal prgratic and tenical surveillances will be
peforBed to proide timely et inftio on EM
activities affecting quality. Surveillance will be performed by
k. )g~l~eablepersonnel on woik for %fthic they had no direct
responibility for perf___irm. Surveillance will be performed to

written pro1ures or plans aid the results doll.
Deficiencies identified durir the surveillance will be reported
to the organization responsible for the affected item or
activity for resolution. hese deficiencies will be traked to
verify corrective action ilemtation.

2.1.1 Nanag Assam

Associate Directors, Division Directors, ad other line managers
will periodically assess the effectiveness of those poitions of
the quality assurane program for sidh they are responsible.
These Deanagnt assests will provide a basis for iprovin
quality assuranc controls and pricdureS clarifying
responibilities and asthrities, and idicating that adverse
quality trerds and siicant conditions adverse to quality are
prevented or have been corrected.

Irdepedent t assets o the quality assurance
program will be conduted at least annually by the Associate
Directors or their designees who are irt of COk. he
irdeperdent finagLnt Ase* will b :cted by, or at the
direction of, the Directr, Ofal.

The prpose of the irt management asssP t is to
evaluate the sope, status, adeacy, prgratic cmplianc,
aid ietatin effectiveness of the quality assurance
program. he results of the ndepeient assesment
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will be dad corrective actis for those asse=nt
results that irdicate conditions adverse to quality will be
identified and trackd.

Idepeident r~anag~nt asses~nts will be conducted in
acordanCe with written procedure.

2.1.12 Yge: Infonnation Rrting aid Tadki

amiuication and inf tion 6te will be establishs to
ensure timely reportin, dissination, and trakin of quality
assurac sauacht infonation, as the status of
iiipei~taticn of quality assurance programs, status of
resolution of significant adverse to quality, ad the
status of quality assurrie overview results.

2.1.13 p Quality Assurance Admnistrative Procures

7be planned quality assurane aministrative procedures that are
appicable to ORf's quality assurac program control
activities are:

QP-2.1 Id tion and Trainirx
QAAP-2.2 ersonnel Qualifitin
QAAP-2.3 Quality level Clsifiction
QMP-2.4 Quality Assurance Gradirg
Q-P-2.5 Quality Assurance Dement Review
Q-AP-2.6 Readiness Review
QP-2.7 naget Assnt
QAAP-18.1 Certification of Audit Personnel
QAAP-18.3 Surveillance Program

2.2 anE R RM PMIMPANIS

Other ERMM participants will develcp a x FE meeting the QAR
overing the wrk delegated to them. he quality assurance program
desriptis will be- revewed a aroved by the next higher ff{-
particiant oganzatnl level. i-participant Q organiztis
will review lower-tier quality assurance program desciptis and
remmexnd aproval or disaproval to line managt.
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IGUM -2-

IST OF PI
OCM QULM ASSURANE AMEMISMAT E=

OP Wo. Title

2.1 Iriiaticn ad Training
2.2 Nezozmel Qualification
2.3 Quality Level Classification
2.4 Quality Assurane Gradirx
2.5 Quality Assuance Douent Review
2.6 Readiness Review
2.7 l t Ass t
2.8 Hadling of Allegations

3.1 Technical Dcmnt Review
3.2 Design Review
3.3 Peer Review
3.4 ianiua Management
3.5 Peparation of Tecnical Dcuments

4.1 Procurement Deoaient Review

5.1 Preparation of Quality Assurance Addrdstrative Prociures

6.1 troUlled DocUnts

7.1 Cntrol of Purcased Item and .Servioes

16.1 Ovrrective Action
16.2 Stop Wrk
16.3 Resolution of Differing Tedmical Cpinions
16.4 Resolutio of Issues LWOlving Quality
16.5 2 of Quality

17.1 Recovds Ia
17.2 Otresp OLroL1

18.1 rtification of Audit Ersonnel
18.2 Alit Pogram
18.3 Surveillae Program
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MN .,Isf33 ToE
ITIWMC OF QM=1T ASSUMAN= WOW

By OClTMIA

.EIBATIf OF ,=IAUY ASSRza WNCE 

Criteria Project Office
No. lopic OCEM & PROGRAM

____________________________________ Participants

1 Q aiain.................... X X
2 Quality xssrance Program. ..... ........ X X
3 Design CVoUt ( Peer Paview) ...... X X
4 Prcr.Emrent D0.0r^llt Cntro1 ...... X X
5 Iructions, Procedures, and Drtwngs. X X
6 Docume~nt C c n k r ol060080000000 X X
7 Conkrol of Puciased Items & Services.. X X
8 I ficat and Cntrol of Materials,

Parts, Qzr0onents a Sampes....... D X
9 Cntrol of Processes..........*oe... D X
10 IYxAS ................ D X
11 T................. est CrlD X
12 Ccntrol of Yasuring and Test Fyipnment D X
13 Handling, Storage, Tranzprt, & S14pizq D X
14 Inspection, Test, and Cerating Status D x
15 CoNtrooo nfonn IItlems6 0 D X
16 Corrective . .. .. . X X
17 Quality Assurae Recor ds ...... X X
18 A nits................................. X X

X - Means "Applicable x=te with the Scope of Work'
D - Indicateis that OCRM delegates the work of establishin and

in 1esnting these criteria to Project Offices and other PROGM
participants, however OCMH retains responsibility for assuring
that these activities are established and vprcrately
inplexeted, and carries out this respcnsibility thmuigh review
and approval of Project Office and other RR participants'
pnocedures and thrugh audits and surveillances of the activity.
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3.0 G=RM

Inie design activities at ead E f-participant oganizational level
wil be accuplished n amrdance with written . hese
procedures will describe the process by idch design activities frcm
ocn1eptl design thrr final design are planned, , ad
izlemenated; describe the cmtrol of design inpzts, faces, otputs,
reviews, hages, ad d i ; ad address the o of
scientific investigation and data processin activities.

U.s Section describes provisicns established by OaM to Implement
design cantrol activities. Design =ntrol activities that are
iirplemted by other M part s are also addressed.

3.1 OCRM COMMU OF DESIGN ACrIVITIES

3.1.1 Systems iinir

OMM will use a systems exqlrxir approaci to control and
manage ERXWH design activities. Systems ergineeir will be
used as a disciplined means of transfoing 1IGA mission
r~yirents into a descipt of system perfomnance
ire~jdx~met and preferred figurati. It ensures that all

elemnts of the ystem will be pWerly integrated aid that the
system will perate effectively and protect the health and
safety of the piblic aid its envxmnt.

Systems eirin is a strucured, foznal method of managirx
the design process to aid in ensuring that st, siedule, and
tchical performance cbjectives are mt. It specifies:

(a) the enqineerin process iih defines the technical baseline
ard the developent of the design to that baseline. he
process is iterative, cycling beten the definition of

airents (design, develqpmnt, siting), evaluations
against the reuir , ad otimizatio, whi leads to
further definition aid refinement.

(b) the predres for g i the d ies involved in
-design developt, IntaciW between the varicas levels of
the PEM , ntr1i revisions to the tectmical baseline,
and peri lly reviewi the design daelvxnet.
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(c) the dc tation e to establish the technical
baseline ard provide a traceable record of the design and
siting proess.

Systems eineerinD will be e at the overall PROGRA
mission level, ad the system elemn t level such as geologic
repository, transportation, or M. Responsibilities for
elen=.ts of the system are assigned to other organizations (for
example, Project offices and other Operations Offices) in various
governing dcumntrs (for example, Office Charters, Memoranda of

zstardizq, Oontract Scopes of Work). The Systems ineerin
Management Plans (SEMPs) will be develcped for the overall
PROGRAM mission, eadh system element, and each Project Office in
accordrne with DE/Z-OO51, Systems Ebineerirw Management Plan.
In this tiered approadh to controllln the design process,
systems engineering docmentaticn that is prepared at one level
will be reviewed and approved at the next higher level as
specified in the SEMP.

Cocpliance with the SIPs and other PO re ixeents will be
assured through surveillano and audits of the design process.
7he character of the audits and surveillances is dependent on the
phase of design. As designs mature and grow in complexity,
surveillances and audits will increase in scope, frequency, and
duration.

3.1.2 Scientific Investigations

lhe adequacy of the geologic repository design is heavily
dependent upon the results of the scientific investigations
cordIucted for the diaracteriation. of the geologic repository
site. Therefore, the Perfo = of these scientific
investigations will be controlled.

Scientific investigations will be conducted by OCEM- or Project
Office-managed FROM participants. Provisions of the QAR for
controlllng scientific investigations will be iposed upon the
PROGRM participants.

3.1.3 Processing of Data

Data collection, qualification, analysis, identification, ad
recording actvities related to the design of the geologic
repository will be controlled. Data collection and prccssim
will be conducted by OCRW- or Project Office-managed FRAM
participants. Provisions of the QAR for collectin and
processing data and 9ualifying data of indeterninate quality will
be posed upon the IR)CRW( parti ans.
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3.1.4 Design Process

Design activities will be cmxbcted primarily by OMM- or
Project Office-managed EG artiats. Provisions of the
QAR for design will be roed on the EM pacip .
OCF is responsible for the aratin and control of
reqsdxen~nts docits for the ystem elements.

Pequirementsdocnmnts will be developed for the overall ERM
mission, each system elemnt, ad other organizations responsible
for portions of the system as identified in the next higher level
Smp. he r re doc nts will be reviewed ad aroved
at the level for uhich they were written and the next higher
level. Rize s for baselininq and o iq reie ns
dopments are discussed in IEYA-03, Oa a naement

1lAble design irp&t, such as design ba , performance
rre regulatory e reints,, codes, and stadards will
be identified and ontrolled. The design pt fr the
r sirements donts prepared by OE will include processed
data received f other RM participants. OCRE will not
con:it further processing of data. Design interfacs will be
ctrolled by managirg design activities ad interfaces in
aooT ance with the SEMPs. ON interfaces with other ROM
participans will be specified in M-participants'
pt dmnts.

SENPs will address the cnrol of design interfaces by definirg
who is responsible for eaci element of the design, dxcribing the
process for developing an integrated design, and establishiiq
reqiireisnts for dmeting, m anir, ad controllz a
tedical baseline to be used. Tedmicl and quality assrance
reqirets will aess the control of design interfaces by
defizx o Hra-participant technical wrk sopes ad
establishf require for inftion exae between OM,
the Project Offices, and other participants.

3.1.5 Cceputex Software

OCRW is Rot directly involved in perfonq design activities
that require the use of czipuer software. Design activities
necessitatin use of oputer software will be corducted by
O -maaged ad Project Offiae-managed EM participants.
Prvisions in the QAR for cntrolling azipxter software will be
reflected in _WU-particpants' tedmical and qality
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3.1.6 Readiness Reviews for Design Activities

Readiness redews will be arxucted prior to the start of a
oritial design activity, such as collecion of site
diararizatl~on data, mde devecpwnt, or various design
rtases. Readiness reviews are perford to confirm, as a
inimm, the folcwiM. elemnts:

(a) Pquired systems e ri road to design develpment
has been factored design diedules and related plannIrM

(b) Alicable regulatory rre s, es, stardards, and
quality levels have been identified. Inplentirq line
p rocedu!q res and Er oo rynnt documents reflect these required
design inputs.

(c) Design r sibilit and interfaces are defined in
prcedn-es and prxyent donts.

(d) Procedures dscuss for in-process aid seond
level design reviews. Design sdules identify milestone
design reviews.

(e) Procedures exist for baselining design documents and
r sbeent es.

3.1.7 Design Verification

Iie adequacy of tediical doc=ns will be verified prior to
aproval and issumac for use. Idividuals assigned to review
tedmical docments may ulent reviews with alternate
calonlations to verify the rrectness of original calilations
or qualifiation tests to denate the aeacy of the design
uder the 1z!st adverse design corditicns or both. Tedinical
dot mntIreviews will be perfoe by one or mire qualified
izdiviuals n involved in the perfoa of the original
design. Review will be in a cdar with written

Ft the geologic repository, it may be necessary to cordut the
design verification thr i the use of a peer review. Peer
review will be used whe the mtemds that- were used were beyord
the state of the art and the aeqaqy of inf a or the
suitability of prcexres and mthods camnot be otheiwise
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established thrgh alternate caloulas, or reference
to established standards. Peer reviews will be perfomed in
a-- danoe with the guidance provided in NtrJ-l1297, Peer view
for the Mih-Iavel Waste Rositories Generic Tecnical Position,
Fazy 29, 1988 as provided in the aplicable QAP.

3.1.8 Secnd-evel Design Reviews

O t will pediy verify design doc,,nts prepared by
O - or Project Office-managed E M par ts tzg the
use of seamid-level design reviews. hese se I-level design
reviews may be ccnducted as te ical do t reviews, as
milestone reviews, or as peer reviews. Peer reviews will be
perFoned in aldance with the guidance prvided i N M G-1297,
Peer Review for the HiL Iel Waste Repositories Generic
Tenical Position, Fbruary 29, 1988 as provided in the
applicable QAP.

Tethnical n t wil select key design
docnents for review to verify techical adequacy and gauge the
effectiveness of H tlGH-participant design contral masures.
D nt reviews ay be performed on _UMWE-participant
docu-nts at any point in the design process.

Tednical nagent will apoint a revie team to verify the
tedinical ad placy of the overall design at key milestones in the
design process. Design sdielules will indicate whe mileste
reviews are to be performed ad will identify whether the review
is to be perfomed by O0IM or the cognizant Project Office.
Reviews will be performed on a representative saniple of cmpleted
doc=nts nt previously subjected.to secotrd-level review. he
review will evaluate whether the overall design including
int~erfacesis poeedIn in aaordane with governing SEMPs.
Reports of milestone reviews will be sent to appriate levels'
of -agI within OCM, the Project Off , ard other
cogIn REH partic~ipants.

3.1.9 Design Cange Cmrol

Chanes to O-iginated design doomnts will be justified
and processed using the sam metlds applied to the prparation
of the original dooument. Changes will be reviewed and approved
by the oganizati who reviewed and approved the original
design domnt.

The imact of design changes on prores and training will be
evaluated. The changes will be nmunicated to all affected
gros or ividuals.
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3.1.10 Design Error arnd Design Deficiency Cotral

Erors ard in approved design d ns generated by
oa- an design ifrma used by OC( will be contolled
and resolved in ardance with Section 16. he Inpact of suc
design domzent deficiencies on wrk previously perfonked usirqx
the affected dox.ment will be evaluated arix corrective masures,
if rcessary, are applied.

Design d encies i ied during seon-level reviews will
be reported separately fma editrial or administrative
cznts. Design deficiency reports will be sent to ognizant
RX L l-participant unanagenent for inf tio r action in
accordance with thedesign defi system of the RMM
participants. Design deficieni will be trackd by EFGPaM
particiants until disposition has been assigned,, aroved, ad
ilementd. Deficiencies that represent significant cotions
adverse to qpality will be and i ftrolled in
accordance with Section 16.

3.1.11 Aplile Quality Assrance, Administrative P eres

$he planned OC quality assurance admnistrative produres
that will be applicable to oa's design control activities
are:

Q~P. Tedinical D5.1 nt Rview
QAAP-3.2 Design Revim
QA-3.3 Peer Review
Q -P3.4 Cnfiguratim nagent
Q- P-3.5 eara n of Tedhnical Duents
Q -16.1 Crective Action
QAA-16.3 Resolution of Differirq Tedmial Opinis

3.2 OEE FROMM

Project Offices and other El( paran inplement design
control measures as prescrbd in their RA . Te provisions
established w be in pli with the QAR. OaM and the Project
Offices will mnitor the design control measures of the EGR

-'particits throuh the use of as ts, audits, ad surveillances.
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SWUM 4

4.0 GENERAL

The prccrket of lt aid services at eaci FRMWf-participant
organizationallvel will be ished in acrdance with written
prCccdi. These procedures describe the process by whidc
Prooirenent plamnr is adcculishW as well as the process by 'whidi
p Ement do~nnts an revisions are prepared, reviewed, approved,
and cntolled. he irolvement of the quality assurance staff in the
pr=irenrnt docient process will also be described.

This Section describes provisions establish by 0aM to iplemnt
pm = irent doumnt control activities. Prcurnt document conrl
activie that are bleiented by other E Aii a are lso

4.1 ECR PDOCMNWr 00KTROL

4.1.1 P Docmnt Reparation, Revision, Review,, and Approval

OCM will establish and iplmnt pocndres for the ctrol of
PrEx [r n docmnts. he procedures will define the methods
and rpsibilis for prI plani and for
preparatio, review, ad approval of proa IenIt docments and
dkazqes thereto. Erocurement plimin izcludes identifIng the
need for a specific ite or serrice, detnirn the pecific
work to be acamlished, identirk prpriate tednical and
qmality , and Identi*In srces for the work.

Procurent dxments issued for it and services that affect
quality will contain, as a mini=, the followirg provisions:

(a) Work 5ce

(b) ical

(c) Supplier qulity assurance proram

(d) Access rights

(e) D nta tir s

(f) N anfonnar-e prooessin 
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(g) Spare and rep it parts

(h) A a criteria

Procurement docments are prepared, issued, and c lled for
Oa~M by the Amcuoreent and Assistance Managennt Directorate.
Procurent doouments ard dhanges will be reviewed by the Source
Evaluation Board memers rresenting the a-opriate Associate
Directors and the Office of Quality Assurare staff. Reviews
will verify that the procnrent docuents:

(a) ave been prepared in aordarxe with applicable pr ral

(b) REflect adequate and prnpriate quality assuranc

(c) Inlude regulatory, design basis, ad related
technical in atio, and that these .rennt are

- - correctly stated.

4.1.2 i a Quality Assura Ainistive Procedures

he plarmed OCRM quality assurane aministraive procedure
appliable to Oa('s pronniement doc.ment control activities is:

QAAP-4.1 Prvcurent Dunt Review

4.2 OCE-AWGED CIWS

Nrally O 0RW-managed contractors will be required to develcp and
implement quality assurarce programs that meet specified sections of the
QAI. Hwever, whe the scoe of work or iedule do not
justify the cost of develpmelnt or na ln of a quality assurace
program by ±r actors, the contractors will wrk utnder 0CK's quality
assuraxce program. MTe tenical and quality assura reqir
aplied to cotractors specify aplicable OMM quality assuraxc
administrative procedures that will be used by the tr actors.

4.3 07Ml E W P A

Project Offices and other partic will implement
pxn~reit document ctrol activities as E in their A
E1Bs. The prwisicns established will be in azple with the

OM OEM and the Project Offices will monitor the proazrerant
document control easures of the A r ts through the use of
assessments, audits, and surveillaxces.
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SEMN 5

5.0 GENERAL

FROMM activities affectirq quality will be prescribed by, and
cotrolled in aawrdarce with, i r i prcdes and drawings.

ocedureS, , and drawings will cirlue or reference
aE r~riate quantitative or qualitative a tace criteria for
determuning that escribed activities have been satisfactorily
acccmlished. Plaing, peparation, and issuance of instructions,
procdulres, and drawings will be acomplished prior to the start of
activities affecting quality.

Iis Section describes the provisions established by OaWM to control
the perfcrmance of activities affecting quality. Instrsction,
procedure, and drawing activities that are lnplented by other HWMM
particzpants are also addressed.

5.1 OCEM s'lU I EaMlIE AND EAWN

5.1.1 C trol

Associate Dixecttrs in conjunction with the Director, OQI will
develop a list of instuctions and prexures required to
prescribe the mthcds to be used by OCxM manageint and staff in
perfo In-i activities affecting quality. Dvelopment of
instructins and proceduzes will be acoaplished prior to the
start of activities affecting quality.

Procedures are being developed and pleruti to ensure that the
memhods to be used for performance of activities affecting
qmlity are also pre6ribed in dwmroynted instructicns and
PXocdures. Euireants are also being estabished to reguire
that activities affecting quality are performed in aordance
with these docments.

OaM does not prepare or corl design drawings.

5.1.2 Alicable Quality Assurance Pdrdurative Procedures

Ihe planned Oa ( quality asswrance administrative procedure
applicable to OaR4's instructions, procedores, and drawings
control is:

QAAP-5.1 Preparation of Quality Assurane Admnistrative
Procedures
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5.2 a M RA PAXCEPANMS

Pject Offices and other dM participants will implement
inistructios, rv I , a drawl as eid in their QA

HROMMS. me provis established will be in cmplianoe with the
QMR a and the Project Offices will Unitr the I i,
praedures, ad drawings of the GRW participants hrough the use of
asmnts audits, ad survellammes.

(49)



QAPD
Deber 14, 1988
pRision 1

SNamw 6

6.0 GENERAL

Eadh F M particiant will develcp and plement procedures that
assure that EInfW( docmnts affecting qality are prepared, revised,
reviewed, aroved, ad issued in a prescrib and otrolled marrier.

Ti Section describes the provisions established by OCM to control
the paration, revision, review, aroval, and issuance of docents
affectinq quality. Dxcaent control activities that are lnleiented by
other M par nts are also adressed.

6.1 0( DOCUMENI aNL

6.1.1 Dc nt rparation, Rvision, Reviev, ad Aroval

D- A- nts that specify quality i or prescribe
activities affectirg quality will be prepared; revised; reviewed
for adequacy, c lets, ad n ctness; approved; ad
released for issuanoe and distrih in Trdane with
written procues. Procedures for the preparation and revision
of plans, manuals, procures, i o reports, and other
do~m~nts will address, as a minimm, the followirg re e:

(a) etifition of the didxlsC or ganizations
respnsible for the prparation, revision, review, aprcal,
and release of the documnt

(b) Rviw of docuents affectln quality by divduals or
organizational elements with responsibility for

(c) PRiew of doc =nts affectirg quality by ivi l other
than the preparer of the doaent.

(d) Ass by reviewn zatis to pertinent ba
data or infonmati to assure a caxplete review

(e) Resolution of revise comments for which resolutions are
considered mandatozy by the reviewrig organization pricr to
apprval ad issuance of the do.ment Reviw comments aid
resolutions are to be documented and maintained in acrdace
with approved procedures
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6.1.2 Issuance ard Distribution

Document issuance and dtwill be controlled to assure
that cozect,. alicable, and aent documents are available to
the persoi perf n ir prescribed activities prior to
ccmenirq work and at the location vhe wrk is performed.
Donnt 1control procedres will include the following
provisicns:

(a) fi ation and ar of doouments includig doc.ments
released prior to letio of the aroval process

(b) Maea of dozent di n lists

(c) Maring or removal of obsolete or s red douents

(d) a na i of an index givin revision status for documents

6.1.3 trolled Dcmnts

(a) Provisions for controlled do.ns will iriude:

(1) I fition and marddng of doouients including
docnts released prior to o~letin of the approval
process

(2) Use of receipt ack~le remezt dznt t tal
fo

(3) Mai of corntrold-do n distilis

(4) Marking, remaval, or destruction of obsolete or
Serseded controlled doomnts

(5) ain of an index giving revision status for
ctrolled domfrs ( eAtoled document list)

(b) nld o nt recipients will be responsible for
acknowledging doczment receipt, assuring that the latest
authorized doents are In use, and marking, destroying, or
returnin obsolete or superseded docments.

(C) led dments that are considered GRA baseline
documents will be hardled in a manner cnsistent with the
req~drem~nt in IDE/E*0068, ro Baselin P es
- N (OGR/B-1) and DOE/99-O3, caM Chance Control
P . iese controlled docuents will be listed in the
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"OM Baseline Register." Mhe "OM Baseline Register" will be
issued as diarges or revisias cr to assist recipients in
minaininw up-todate files. Doment recipients will be
resosible for assurin5 that only the latest baseline

dooumnts are used and that csolete or s ed doonmnts
are so identified, des ed, or r

6.1.4 Applicable Quality Assurae Adistative Pnares

2he planned OOM4 quality assurae adinistrative prceure
applicable to OEM's docment control activities is:

QAP-6. ntrolled Doents

6.2 anM EM.A MPANTS

Project Office and other El parpnts will ifplement docnent
control activities as prescribed in their C . he provisions
etablie will be in pliance with the QR. O l and the Prject
Offices will manitor the dooent contol i =asures of the Epm
participants throh the use of as ts, audits, and suveillaes.
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SOiCIW 7

R F FK I D S TI'

7.0 GENERAL

Each EM p a will deve1s and i1ement Prc that
assure that purdcased items and services are ocltrolled to assure
c unfonimare with specified Ad I.

Whis Section describes the provisions established by OaM to control
pordhased items ard Services. Purdiased items and services cntrol
activities that are inplemented by other E ( participants are also
addressed.

7.1 0CRM CAHIROL OF PURCHASED M AND SERVICES

7. 1.1 Conlyc

Activities to ontrol items and services will be
establishe and will be by procedres. hese
procedureswildescribe the Ietbods used to evaluate Project
Offices' ad _u fM-partiAf s in meetir

RhM objectives.

OCFM delegates proe of items to Project Offices and other
PRGRi partints. he system for ontrol of purchased item
and servies includes:

(a) PivcurezTnt plamiq

froouremnt planiln is aoccmplished and doa~mented as early
as practicble to provide Aate interface
ozr~atbility and to assure a systematic approach to the
pro at process.

(b) Supplier selection

Saurce Selection Officials are responsible to solicit bid
offers or prcposals as-well as to evaluate aid select
sduraes. he --- c-riate Associate Director and Director,
OX participate in the spiler selection process.

(C) Splier performarne evaluation

Methods and criteria for evaluatitM suplier prforance are
mially establsd by the cognizant Associate Directo aid
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the Director, oQA. Interfaces with the supplier are
established as necessary to ensure that the performance

arement. xthods are apIte, a ate, and
by each involved organizat. e methods used include
establishment ad aluation of performance bjectives,
review of supplier's records and nmriformane cntrols, and
perrmanoe of nagement assesnts, audits, surveillances,
aid Insptcts.

(d) Supp1Ier-generated doment cmntrol

en reAuired by prnmyrewnt doxurents, suppliers' Q
FE will be reviewed and accepted prior to initiation of
activities affected by the quality assurarc program.

Pequirei.ns for subittal of documnts generated by
suppliers to OaM or other M icipants for use,
review, approval or concurrence are specified in applicable
tec.iial ad quality assurancer

(e) Cmige cantrol

Carges to purchased it or services are evaluated in the
same manner and with the same criteria as the original
Prooirurent dooents.

(f) noeaax of items aid services

Atmeptnoe of prdase items or services include one or
mre of the foloin tig:

(1) Tdhial evaluation of the puciased item, data, or
repot produced

(2) Surveillance or audit of the supplier or both

(3) Review of objective evidence of confrmazne with

(4) Periodic evaluations of each supplier's certifications of
craforMance by audits, tests, peer review, or
other appropriate verification methods to assure that the
certifications are valid and that the proper results ar

(5) Source or reivin ipti or both

(6) Pest-installation testing
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7.1.2 Alicable Quality Assume i initative fi res

The planed OCM quality assurance inisative pr ires
applicable to OFM's purcased items ad services control
activities are:

QAP-2.5 Quality Assuane Document Review
QAAP-7.1 Cantrol of urchased Items and Services

7.2 Ho PROGRAM PAMCPANIS

Project Offices and other R participats will iplement purchased
items and services control activities as p ibed in their &
EROMB. he prvisins established will be in coupliance with the

QAR. oa and the Project Offices will monitor the prhased items ad
services control measures of the G participants hrh the use of
assessments, audits, ad surveillances
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S RfZ 8

maUR aOnM OF NUES
BHIS, ad, lND a;

8.0 1E.

dntificatin and comtxol of materials, parts, I and sarles
at eaci mRw-participant organizational level will be amtlished
in aordance with written proc es. hese roedes will describe
the methods for assurirq that omly correct aid acepted materials,
parts, Com ents, ad saples are used. Identifications will be
uaintained n, or in do~ents traceable to, the materials, parts,
cxlents, aid saq.l.

8 .1 OM IEIATIWC AND AS fL

The work acated with identificatim and cotrol of materials, parts,
I'xr~onent, ad saiples will be delegated by OHM to Project Offices

and O r O participans.

OaM will veview the work of the Project Offices and other EdC0AM
partians to verify their i*plenentation and effectiveness. this
ovrview wil include audits, surveillances and reviews by the OCR!M
OQL-

8.2 Ofl R GRM PAWIIPAN1S

Project Offisad other RA artit iplement material,
parts, camnents, ad samples will conk activities as psibed in
their Q& GAM. he proAiicns establihed will be in compliance
with the QAR. OMM and the Project Offices will mcnitor the materials,
parts, czipoents, ad saples contol zeasures of the PRAM
participants thrch the use of ass ts, audits, and surveillat.
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g -9

a OF PIEC=

9.0 GAL

q1ie .ktrol of processes at eai M aticipnt organizatinal
levl will be accziplished in aoccrdanoe with written procdures.
7bese prcedures will describe the methods for assuring that processes
ard special processes are identified and ceitrolled by qalified
pocedures ard eqgipint in eda with specifid r

9.1 OCM an!ROL OF PROCESSE

7he wrk associated with ccnrl of processes will be delegated by
OCEM to Project Offices and other E M ci s.

OC will oeview the work of the Project Offices a other EROGW
participants to verify their npl a ard effectiveness, this
oveiviewwill iclude audits, surveillances ad reviewsy the O0B
OQA0.

9.2 OZHER PRAM

Project Offices ad other EN patic ts will implement process
cmntrol activities as presibed in their CA PIRAM. he provisions
estalished will be in czplian e with the QAR.- OCaE and the Project
Offices will monitor process control measures of the EGAMl
particints thzUgh the use of asses, its, ad surveila

(57)



QAPD
December 14, 1988
Revision 1

NI 10

10.0 GENERAL

Inspectin activities at eaci PROGRH-paticipant organizational level
will be D in accardance with written procures. 7hese
procerxes will describe the methods by idich -i-e i that are
required to verify f ae of items and activities to specified
reqpiruisnts are plared, executed, ad d.

10.1 OCRW IRECICtK

7he work ated with pt will be delegated by O0 to
Project Offices and other PROG RA

oa will overvim the work of the Project Offices and other FROM
partants to verify their 1iementation and effectiveness. . this
overview will include audits, surveillances ad reviews by the oa
OQL

10.2 OIM EIK I IS

Project Offices and other OGRa parKicats will rlennt icn
cntrol activities as p ibed in their GA FR . Ihe provisions
esaished will be In ccapliance with the QAR. OM and the Project
Offices will nitar inspecticn cotrol measures of the PW(
participants throh the use of essents, audits, aird surveillances.
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SEMO 11.

M-T COTRL

11.0 GENERAL

Control of test activities at ead HiM-participant organizational
level will be acoplished in acdano e with written procedes.

hese pMUrAes will descrIbe the mthods for assurin that tests that
are required to verify cofo =ce of an item to specified rirents,
to dbsdate that items will perfonm satl factorily in service, a to
collect data, sic as siting or design ipiut, are properly planned,
exeted, dozented, ad evaluated.

11.1 OM TEST CONTRL

The oric associated with test ocntrol will be delegated by 0 to
Project Offices ad other p A cs.

OCRWM will overview the ork of the Project Offices and other PROMAW
particpants to verify their pleaentada ar effectiveness, this
overview will include aidi =veillancs ad reviews by the 0aM
OQL.

U =~1.2 OMM EAM M . mf

Project Offices ad othr PM piciats will irplement test
cantrol activities as Irescrbed in theIr Q E . provisions
established will be in olianoe with the QAR. OaM ard the Project
Offices will nitr test cant=o measxres of the E . participants
throuh the use of asts, ts, ad rvei.ances.
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SM flM 12

aMIO OF HAfRI AND TESJ EIM

12.0 GENERAL

Measuring and test eqaipment cntmrol activities at eaci EF -
partipant a izati level wil be acocpl in a zdao
with written procedures. hiese procedures will describe the methods by
which tools, gages, ir , and other measuring and test equipnt
used for activities affectin quality are controlled, calibrated, and
adjusted at pecified periods to maintain accracy within necessary
limits.

12. 1 Oa CMM- OF SEAMRlM M EIRME

Mle work a with onrol of measuring and test eqaipnent will be
delegated by OWH to Project Offices and other aDM participants.

Oa will overview the work of the Project Offices and other AM
particins 'to verify their i emntaticn and effectiveness. this
overview WIll Inilude audits, surveillae ad reviews by the o0
OQL

12.2 OHER P Afl N;IS

Project Offices and other EiAM will fiplement measuring
and test eM t cntrol activities as prescrib in their Q^

Ms . Ihe pwisics etablished will be in cpa e with the
QAR. oa and the Project Offices will.unitor measurin and test
eqpcent cmtrol measures of the mX pazticipants fhruh the use
of aes =, audits, ad surveillar-es.
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5~fRH 13

ED, S- , AND Sflh3

13.0 GENERAL

7he hardln, storage, ad shipir of items at each PRXOAparticipant
oqanizational level will be aozplihed in a ndaroe with written
procedures. hese procedures wil describe the wthods for assmn
cntrol of activities ascinted with haningq storage, cleanin,
pa. ogiMq, shippirq, and preservation of items to prevent damage or loss
and to minimize deioation.

13.1 OC0 H 1NDIG, siaRAG, AND IPPlM

7he work sciated with hadliM, starage, ard hipirq will be
delegated by OaM( to Project Offices ad other El( participants.

0CaR will =verviw the w=3c of the Project Offices and other CElWA
c to verify their inplemntatiom and effectiveness. this

oveiew will inlude audits, surveillances and reviews by the OCEM
OM.

13.2 anER PEM PMMICIPANTS

Project Offices and other ER partiipants will ilement harxing,
storage, ad shipiM control activities as bed in their CAt
FROGMs. 7he provisicns established will be in cpliance with the
QAR. OM ard the Project Offices will mmntor handlirq, storage, and
shbIpin cmntrol easures of the I .parti x throh the use of
ssessments, audits, and surveillancis.
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14.0 GENERAL

tInsctin, test and cperating status activities at eaci EFM-
partiant ognizatinal level will be aoccplished in acmcnam
with written pzceares. These pdrures will describe the mthods
used to idetify the status of irpection and test activities to assure
that required izspecticns and tests are perfozed and to assure that
items that have not passed the reqiired inseis and tests are not
indvertently installed, used,, r operated.

14.1 OtEM INSPEC , TEST, AND OPE=I SUSX

1he work associated with inspectim, test, ard operating status will be
delegated by OaI to Project Offices and other EH iM partipants.

OaC will oerview the wk of the Project Offices and other PROGRAH
participants to verify their ilemsntation and effectiveness. this
ovview will include axits, surveillances and reviews by the Oa
OM.

14.2 O PO GA E=

Prject Offices aid other E p rti s will Ilmplent
inspecton, test, ad peratin; staus contrl activities as prescrib
in their a EAM. The provisions established will be in csqliance
with the QAR. O( aid the Project Offices will =dtar ispection,
test, and cperating status cotrol meastre of the AI participants
through the use of a, auits, ai .uzveinces.
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15.0 GENERAL

Idetificaton and control of icrffonzdn items will be acoplpished
in adance with written procedures at each Mciprticipant
organizational level. Mhese procedures will describe the methods used
to identify and control nfoi ite to prevent inadvertent
instllation or use.

15.1 OCZ O LF =

Mhe work associated with ification and control of no foning
items will be delegated by OcaM to other EAM participants because
ORWM neither directly produces nor directly procures hardware items.

OaEM will overviw the work of the Project Offices and other E)GRM
to verify their 1inti and effectiveness. this

overvief will inlde audits, and reviews by the OCFM
OMA.

15.2 OaM PROG R

Project Offices and othe pti ts will iplement
nonfoanc .control activities as pin their QA EROGRAs.
The provisions established will be in aliace with the QAR. OCE
and the Project Offices will zinitor r anfrmance control measures of
the PRO part a thru the use.of desits, ui-ts, and
suref*an *
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MFVE A''

16.0 GENERAL

O4 iitions adverse to quality will be dentified ard pritly coeted
at eac Iaticipant odzational level in acrdance with
written pmrcdures. These promedes will describe the process by which
sigificanlt conditis adverse to qlity are identifid ard evaluated
to dcause, generic ications to the IWAM, corrective
action, and action to precluie re a. Prmvisis for reportin
significant coriiti advers to quality to te cognizant Associate
Director and the DirectOr, 0 will also be prescribed in prx dures.

This section describes the provisim that will be established by om
to lement corrective action. orrective action ueasures that will be
frpesmnted by other IRCRA-participant offices are also addressed.

16.1 OCR RElE W

16.1.1 Cr*ol

O~rrective action activities will be established ard will be
i&plen~nted by promedzres. hese redues will define the
thods and responsibiliti for the analysis for trerds; the

processirg, ctrol, and resolution of deficiencies; and the
hardlirx of signifit itions adverse to quality.

16.1.2 1end Analysis

noation describing the degree of the addevenent of quality,
sudh as auit reports, sureillance reprts, and other deficiency
ard deviation reports Identified within, or by, o or os-
aged P M s Wl be analyzed by OCA to identify
adverse trerds in quality. OM will perform trerd analysis in
acxxrdanoe with written proceures. Adverse trerds will be
evaluated to determin PRGRM irpact ard corrective acticn.

16.1.3 SignifinAdverse to Qality

Conditis adverse to quality cited within 0ORW will be reprted
to the condzant Associate Directors ard the Director, OQA by
usiM a Deficiency RPrt (. The Direco, o will evaluate
deficiencis and will issue a Orrective Action Report (AR) for
any cordition adverse to quality that, were it to remain

Un~,rrected, ouild adversely affect safety or waste isolation.
Nonc~ arces, deficiencies and corxiitions ade to quality
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identified by OaM persnel at othe participants' facilities
will be bruht to the attention of the participant and harled
using te par nt's -formance or corrective action
system. ant Division Directs, Branch Chiefs, ad
Project Office managers will be responsible for deteninm the
rootcause of the co in the generic ipplicaticns to the
EMUY, the crrective action, ad the action to be taken to
preclude tion. lhe deteminaticns that are made and the
orrectie acns that are taken will be dcaz ented and reported

to the cnfrant Associate Directors and the Director, O for
review and assessment. TIhe Director, O will be responsible for
verificaticn of the iJnttion and caileti of corrective
action by signatory er on the corrective action report.

16.1.4 Aplicable Quality Assurae inistive Procres

'Ihe planed O& quality assur admnistrative p-cdures
aslicble to OCE's crective action control activities are-,

QAAP-16.1 Crectve Action
QAP-16.3 Resolun of Differing Tedmical Opinions
QA-P-16.4 Resolu of IssUes Ilving Quality
QAP-16.5 lqxovent of Quality

16.2 CIK PROGRIA

Project Offices and other EM pt ats9 will irplement c= ctive
action control activities as presri in thfeir Vk E . he
provisions established will be in pliare with the QAR. OEM and
the Project Offices will mnitor corrective action control measures of
the P R parti s thrau the use of assessmets, audits, ard
surveflans.
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17.0 

7he qiality assurarne (.) records program activities for the EO(M
will be aacoupished n a rda with written procedures. These

des will describe the Integrated set of activities for creating,
identifying, le , controlliz processirq, organizin,
di strrnq,, preserving, retrievin, ard disposing of PR M
Q& Records.

Specific records -t program req for all RM
particints are delineated in OE/ff-O194, Records H0aemnt Policies

7his section descrlbes the provisions that will be established by OaW
to iplement Q& Records program activities. A Records program
activities that will be ilemented by ther E part are
also asressed.

17.1 O0( QA ROCE SYS7EM

17.1.1 M Rards

The FRCiM Q& Records system will be a subset of the overall
GRM records ranaemet em. OM will retain

responsibility for the total M Records system while deatir
work associated with certain functions to the Project Offices and
other GMR participants.

Req~iiremens for the ERl( recrds system are
delineated In DWEi094, e MMagemet Policies and
£3P±r i.~t& These policies are develcped by the Office of
Program Administration and Resxroes MnagMt (OPAI ad
provide for the ilementation ard ctrol of QA Records. he
Information Resources 1anagrnd Division within OPAR4 manages
Q& Records .fo the IWL Catrol and Of Q&
Records is delegated to the recrds nanagemnt ontrao for
:se Q Records generated or received by O0M or O0 M-managed

QP Records will be gerated and uniqgely identified in
aordanoe with written procedures. he uniqu ide tification
for QA Records ludes an a ssion nmber (a i e, seqential
mwber), the designation N," a work breakdown structre (M)
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nmter, and a work package number whe artriate. The
q-ality-leJel desigatis shin as part of the QA Record where
practiml or on ay documentation.

CA Records that are generated or received will be collected,,
i fied, arxi t itted o the OCF& Central Records
Facility. The O Central Records Facility will process each
record into a central aczzterized database and prepare eaci
record for storage in acrdance with written proceures.

A central records facility will be dsab i for QP Records in
aodarxx with the 'Records Management Policies and
-Pecjireuntes" doament ad Wll IIet the fire ad environental
conitions speifid in the .

17.1.2 Aplicable Quality Assuranc rdnir;tratie Pcdres

Me planne OaE quality administrative procedur
a-,licable to OCR's M Records contl activities are:

QAUP-17.1 Records Mnagennt
QAAP-17.2 O wrrep ence Ontrol

17.2 OIHER PROGRA c

Proj-ec Offices and other R particats will iplement Q& Records
control activities as prscribed in their G E . $he provisions
established will be in coopliance with the QAR. OMM and the Project
Offices will ionitor M Records control ueasures of the PROGRA
participants through the use of ass ts, adts, and surveillances.

E participants will establish central and local records
faciities as described in the OCM " rs Nanagc Policies and
ReX3!ireuxnts doCment.

QCY Rcords generated or received by R paicits will be
lected, idfied, and, after processiiq at the local rcrds

facility, r itted to a central records facility for processing into
a ca database and for storage in ardar with written
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18.0 GENERAL

OaC will establish and inplent a qality assurance audit program to
provie ire verifiction of the status, adedyacy, and
cxxpliance ard 4=letatio effectiveness of the OMM quality
assr program and its elents. Internal and external audits will
be ccnducted. Audits will be perfocd to deterine the degree of
rnnforraaI with quality assuraz2 program neq uiz, pliance
with prcdal req, and the effectiveness in adcievirq quality
assurac r cbjectives. Audit plannln, sdiedulig, preparation,
perforM e, rpotim, follap-, ad close-cuL metkods as well as
methods for selection, taining, and qpalifiction of audit personnel
wil be addressed.

$hs Section describes the provisions to be established by Oa to
inent the quality assuran e audit program. Audit activities that
are ileby other FR OW rtic are also addressed.

18.1 OCM AUDIT OAM

18.1.1 Audit Program pentaticn

Procedures will describe the methods and resposibilities
agppicable to audit activities to determine cpliac with
req ylfrei~ns and to assess the pwrgramiratic cupliance ard
liiplen~atio effectiveness of OCyM's and FROc irpaticipants'
iality assura programs. e audit program will include

tc~nical and proracic verifications. Inlezzrntati of
Proect OfIes' quality assurance programs will be audited an at
least a tiennial basis to assess cpliane an lentation
effectiveness.

Ie Director,, O is responsible for the develqcpent,
~iwplentation, and mintenamm of the OM QA, audit program.

18.1.2 Audit Process

Procedures for audit activities will address:

(a) Acamoplisment of the plannirq and sdiedullrz of audit
activities to ensure 1!3RWf-deliverable products and
processes are evaluated r a- te with the iortar in
adievim mission objectives aid sdieduled ccpletion dates
assigned to the products or processes.
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internal audits of the lplementation effectiveness of the
quality assunce program will be performed at least once each
year or at least once during the life of the activity
affecting quality, whideer is rter.

(b) alification and ctification of audit team members and
fication of lead auditors' qualifications. Audit team

mebers collectively have the yessary prognatic and
teica exprtise In the wok beinx adited. Audit team
members may be frm the same organization whid was
remssible for acrishin the work being audited but they
cannot be the diuals who actually performed or directly
suprised the pfrne of the work being audited.
Auditor and lead auditor training and qualification programs
are admin bt by the Director,, Q. The Director, CQ
also certifies lead auditors.

(c) ishnent of audit prepara tion activities urder the
directio of a designateam leader who is a
certified lead to and i t of havin direct
responsibility for the work ben audited. he audit team
leader is selected by the Drr, OXm. eparation
activities include the a tion of reference materials
governin quality assuranc program docmwets; a audit,
managment assessment, and surveillance records for the
audit. These activities also include an evaluation of audit
team umber orientation needs and the developent of
orietation materials or p tati. Materials that are
neded for Sdti the audt are developed during the
audit pareparation se aid include an audit plan, an audit
noficatiol letter, ad a written Ld ist or procedure.

(d) O:,idat of audits In aortance with written pcedures and
dcecklists. Audit team members perform document reviews,
intevies, aid other activities described in the audit
chdeckList under the direction of the audit team leader.
Audit'team members Seularly cmumnicate the status of
assigned activities as well as prblems and potential
problems to the audit team leader who ensures any prblems
that require immediate attention are relayed to the audited
organization's reprsentatives in a timely Anner. Ragular
discussions with the audited organizatin's rreentatives
are held to discuss the status of audit activities ad to
promote effective cixmicaticns between auditor and auditee.
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-he spe of each audit will be base! on an evaluation of the
activities to be audited. The evaluation will consider:

(1) Results of previous internal audits

(2) Results of previous extrinsic audits

(3) ::mct of sii c es in perscwel, organization,
or qality ss program

The sope of an audit iuay include verification of product
qmlity and techical adequacy of worc bein done as well as
progranxatic mplian a etation effectiveness.
Personel with knowledgte tenial lle e are assigned
as audit team mers to evaluate the tecdmical aspects of
processes and the accptability of the quality of products
resltir fn the processes. Tenal require are
selected for audit verification fm the gosendng tednical
*equirenhnts doouinnts ad are included audit checklists.

Potential audit defienies are discussed within the audit
team ad are foa rlzed into fdins and observations by the
audit team leader. Results of the audit are presented to the
audited organization's rereetatives by the audit team
leader (and team ;mfrs) in a pstaudit cAferen e to
coaplete the audit cduct phase.

(e) Analysis by the 0W of data frt e perfonica1e of the audit
am! entation of the results in a report nining an
executive summary, findigs, observations, audit activity

, a parti list, and ccments. Reports are
transmited to the audited oanization for revise,
asses~nt, and eqircpriate action with copies distr h to
the audit team members; the Director, OM; Director, 00Qh;
Associate Directors; a! cognizant (that is, responsible for
audited areas) division, brah , Project Office, and

ractr managers. In aditicn, copies will be provided to
the IM and the State of Nevada. Audit team leaders generate
audit reports with data that is requested frm audit team
members. he Director, OL aproves audit reports prior to
transmittal an! dIstr litiro. Fnirngs and bservations
reqlire resporses frm audited rganization-designated
repreSentatives with peI fied action dates.

(f) Pevw of audit by the cognizant Associate
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Directois, the Director, OM, ad the assigned audit team
leader to detemdre:

(1) Adduacyof root cause de inati

(2) Aceptability of xorrective actin camitzments for the
deficient (and similar) conditions (past aid present)

(3) A ptability of cazmitted actions to preclude
recurrence of the deficient ix ns

(4) Adeqacy of the deficiency iact evaluation on the data
or worc perfarmed aid the generic Inplications on the

(5) Acptability of an iperntation and ccpletion
Sdiede fr rective ard preventive action (to
preclude

-. (6) iaens of orreCtive action resposibility
assit

(g) C~ldct of folla-W actions by assigned COMW personnl who
are Uider the directio of the Dlrector O to verify
satisfactry 1ipl enation of corrective and preventive
actions that were taken to resolve audit fidizgs and
ctsevaticns. ved vrification of corrective ard
preventive action ifpleiyntation is d to sport
close-cut of each findrn and dervation.

18.1.3 Eternal Audits

fie follawirg amplifies te program as aplied to external
audits:

(a) After award of the catract aid based an thedetemination of
the quality classification of eaci Itea or service to be
prOcued, the need for teral audits will be evaluated. A
deternation my be mde that external audits are not
rnessary for prir item tat are (a) relatively sfmple
aid standard in design, fctuir, ad testin or (b)
adaptable to stardard or autated inspetio r tests of
the end product to verify quality dharatristics after
delivery. he rationale for not perfrmini an external audit
will be o nted.

(b) ien- external audits are deti to be recessary, aits
of suppliers quality assurance rogrmn wil be ozzducted n
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at least a triennial basis. External audits of the
suppliersI quality assurance progra may be performed by a
third party for P M i a . he trie1?ial period
begins %&en an audit is performed. he need for more
frequent external audits of a uplier will be evaluated uien
major dhanges to catract sope or work ethodology ocas.
Preaward surveys may serve as the first triennial audit if
the scoe and conct of the preaward is similar to the scpe
and ac t of the other triennial audits.

(C) Audits onrbcted on a suplier by an external organization
for the ROA prti nt or for a grau of purdiasers that
includes the ElW( part are an acptble
alternative to a cmric arxuted audit provided
that the sc e of the audit meets the needs of the ESM
and the audit report is provided to the R particat.
he FROM pa reais responsible for the adequcy

of these aulits.

- (d) Aal evaluations of suliers will be performed or
arranged for. Evaluations will be documented. hese
evaluations will as

(1) Splier-furnished doonents and reccrds

(2) Previous verificatiui reslts

(3) Supplier's 'eexperienc with identical or similar
products proided to others

(4) Etrinsic verification results such as audits by the
-cs er, A5E, or NRC-

18.1.4 Alcale Quality A urana inistrie P res

Ihe planred OaC quality assumanc administrative procedres
applicable to Oat's Q audit activities are:

QP-28.l Crtifia of Audit Persomel
QAAP-18.2 Audit Program

18.2 OEM PG PA RIP I

Project Offices and other artis will irlement aiit
activities as p bed in their oh ES. e provisions
tablished will be in aplia with the QAR. O and the Project

Offices will mnitor audit aozt=r measures of the PROGRM participants
throh the use of ae s, audits, ad surveillances.

(72)



QUALITY ASSURANCE PROGRAM. DESCRIPTION- DOCUMENT

The following number is for OCRWM- records- management
purposes only- and should not be used when ordering this
publication.

Accession-No.:. EQO.890109.0003

IC)


