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ABSTRACT

Licensing of a geologic repository for high-level waste involves assessing
whether the geologic setting and the engineered system will perform in a manner
which will meet the performance objectives and requirements of 10 CFR Part 60.
Important questions in conducting these licensing assessments will relate to
the quality and the assurance of quality of data and analyses used in support
of the license application for proposed sites. In addition to questioning the
relevance and completeness of data supplied in the license application, the
licensing process will address the question of whether data and analyses are of
adequate and known quality so that there will be reasonable assurance that
operation and long-term disposal of high level waste in the geologic repository
will not provide an unreasonable risk to the health and safety of the public.

A quality assurance program is therefore necessary to provide confidence in the
~ork performed in development of the repository.

The purpose of this Review Plan is to define the criteria and methods by which
the DOE quality assurance program for site characterization activities will be
reviewed by the NRC staff during the prelicensing phase. At the same time, the
staft positions in this plan provide guidance to DOE for establishing an
acceptable program. in particular, it defines how the 18 criteria of Appendix
g€, i CFR Part 50, which were developed for nuclear reactors, can be applied to
the site characterization phase of repositorfes. It also describes the staff

review and consultation process with DOE during the site characterization
nhase.
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INTRODUCTION AND BACKGROUND

OOt and its contractors are currently involved in performing laboratory
and field fnvestigations (site characterization activities) involving
various technical areas such as geology, hydrology, seismology,
geophysics, geochemistry, and rock mechanics - all of which are generally
considered part of geotechnical studies and/or investigations. In
addition, waste package testing and conceptual design activities are being
performed, including development of performance requirements for
repository system components. Information being gathered and data being
collected and analyzed will be used by DOE to support license applicationc
to the NRC for the construction and operation of geologic repositories to
be used for permanent disposal of high-level nuclear wastes. As part of
the requlatory requirements in 10 CFR Part 60, DOE must implement a
quality assurance (QA) program tc¢ provide confidence in the work performed
during development of the repository, including information developed in
support of licensing proceedings. 10 CFR Part 60 also requires DOE and
NRC to conduct prelicensing consultation prior to submittal of a license
application to aid in identification and resolution of issues prior to
licensing. This Review Plan presents posfitions on quality assurance which
are acceptable to NRC staff and, if properly carried out by DOE, would be
suitable for use in licensing. To give context to these positions, this
document also describes generally some of the prelicensing interactions
between DOE and NRC through which licensing information needs are
established. As these prelicensing consultations progress, and as lessons
learned from the application of quality assurance in other programs is
assimilated, revisions to this Review Plan may be necessary and
appropriate.

[t is important tu recognize the roles of the DOE and NRC. DOE has
overall responsibility for achieving and assuring the quality of
high-level waste repositories. Other organizations are responsible to the
extent that DOE delegates responsibility. However, ultimate
responsibility, even though delegated, is retained by DOE. The role of
the NRC in licensing is to exercise sufficient, but limited, oversignt to
provide reasonable assurance that a license applicant meets all of the
applicable requirements. During prelicensing, there is a similar . mited
function for the NRC. This NRC role does not abrogate DOE's
responsibility for assuring that all aspects of a project must be in
accordance with NRC requirements. O0OE has the burden of proof in
licensing proceedings and is responsible for developing information
required to make findings in these proceedings. More specifically, DOE is
responsible for assuring that information is both complete and of
demonstrablv adequate quality. The ability to demonstrate quality depends
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upon DOE having an adequate quality assurance program during the
prelicensing site investigation and design development phase.

REGULATORY FRAMEWORK

The NRC has established quality assurance requirements for nuclear waste
repositories in both the procedural and technical portions of 10 CFR Part
60, as listed below. This summary of quality assurance requirements is
not exhaustive. Other sections of 10 CFR Part 60 address quality
assurance and information to be submitted throughout the life of the
repository.

2.1 PROCEDURAL PROVISIONS (10 CFR Part 60, Subparts A-D)

The procedural rule identifies when DOE will submit information on
quality assurance to the NRC, and what NRC monitoring of QA
activities will be permitted during site characterization. It also
defines the scope of site characterization and the quality assurance
program. These requirements* are as follows:

§60.2 Definitions

"Site characterization" means the program of exploration and
research, both in the laboratory and in the field, undertaken to
establish the geologic conditions and the ranges of those parameters
of a particular site relevant to the procedures under this part.
Site characterization includes borings, surface excavations,
excavation of exploratory shafts, limited subsurface lateral
excavations and borings, and in situ testing at depth needed to
determine the suitability ?f the site for a geologic repository, but
does not include preliminafy borings and geophysiczal testing needed
to decide yhether site character{zation should be undertaken.

“Important to safety," with reference to structures, systems, and
components means those engineered structures, systems, and components
essential to the prevention or mitigation of an accident that could
result in a radiation dose to the whole body, or any organ, of 0.5
rem or greater at or beyond the nearest boundary of the unrestricte<
area of any time unti) the completion of permanent closure.

"lsolation," means inhibiting the transport of radioactive material
so that amounts and concentrations of this material entering the
accessible environment will be kept within prescribed limits.

*10 CFR Part 60 is currently being revised to conform to the Nuclear wastc

Policy Act of 1982; this Review Plan will be modified as necessary to refiect

these rule changes when completed.



§60.11 Site Characterization Report*

a. As early as possible after commencement of planning for a
particular geologic repository operations area, and prior to
site characterization, the DOE shall submit to the Director a
Site Characterization Report*. The report shall include (1) a
description of the site to be characterized; (2) the criteria
used to conduct site characterization and for which DOt
anticipates arrive at the candidate area; (3) the method by
which the site was selected for site characterization; (4)
identification and location of alternative media and sites at
which DOE intends to submitting subsequent Site Characterization
Reports; (5) a description of the decision process by which the
site was selected for characterization, including the means used
to obtain public, Indian tribal and State views during
selection; (6) a description of the site characterization
program including (i) the extent of planned excavation and plans
for in situ testing, (i1) a conceptual design of a repository
appropriate to the named site in sufficient detail to allow
assessment of the site characterization program with respect to
investigation activities which address the ability of the site
to host a repository and isolate radioactive waste, or which may
affect such ability, and (iif§) provisions to control any
adverse, safety-related effects from site characterization,
including appropriate quality programs; (7) a description of
the quality assurance program to be applied to data collection;
(emphasis added) and (8) any issues related to the site
selection, alternative candidate areas or sites, or design of
the geologic repository operations area which the DOE wishes the
Commission to review. Also included shall be a description of
*he research and development activities being rconducted by DOE
which deal with the waste form and packaging which may be
considered appropriate for the-site to be characterized,
including research planned or underway to evaluate the
performance of such waste forms and packaging.

§60.11(g): During site characterization...NRC staff shall be
permitted to visit and inspect the site and observe excavations,
borings, and in situ tests as they are done.

*Referred to as "Site Characterization Plan" in the Nuclear Waste Poliny Act
of 1982
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§60.21 Content of Application [i.e., construction authorization
application]

(a) An application shall consist of general information and a Safety
Analysis Report...

§C2.%1(c) The Safety Analysis Report shall include:

(1)(i1)(E) An analysis of the performance of the major design
structures, systems, and components, both surface and subsurface, to
identify those that are important to safety.

(4) A description of the quality assurance program to be applied to
the structures, systems, and components {mportant to safety and to
the engineered and natural barriers important to waste isolation.

§60. 31 Construction authorization

Upon review and consideration of an application and environmental
report submitted under this part, the Commission may authorize
construction if it determines:

(3) The DOE's quality assurance program complies with the
requirements of Subpart G.

TECHNICAL PROVISIONS (10 CFR Part 60, Subparts E-I1)

The technical rule fdentifies the scope, applicability, and

implementation of a QA program for nuclear waste repositories in

Subpart G of 10 CFR Part 60. These requirements are as follows:
SUBPART G - QUALITY ASSURANCE

§ 60.150 Scope.

As used in this part, "quality assurance" comprises al)l those planned

and systematic actions necessary to provide adequate confidence that
the geologic repository and its subsystems or components will perform



satisfactorily in service. Quality assurance includes quality
control, which comprises those quality assurance actions related to
the physical characteristics of a materfial, structure, component, or
system which provide a means to control the quality of the material,
structure, component, or system to predetermined requirements.

§ 60.151 Applicability.

The quality assurance program applies to all systems, structures and
components important to safety, to design and characterization of
barriers important to waste isolatfon and to activities related
thereto. These activities include: site characterization, facility
and equipment construction, facility operation, performance
confirmation, permanent closure, and decontamination and dismantling
of surface facilities.

§ 60.152 Implementation.

DOE shall implement a quality assurance program based on the criteria
of Appendix B of 10 CFR Part 50, as applicable, and appropriately
supplemented by additional criteria as required by §60.151.

2.3 APPLITABLE REGULATORY AND STANDARDS GUIDANCE OOCUMENTS

In addition to the regulations discussed above, NRC Regulatory Guide
4.17, ".tandard Format and Content of Site Characterization Reports
for High-Level Waste Geologic Repositories," states that DOE should
"Describe the quality assurance (QA) programs that have been applied
during site exploration activities and that will be applied to data
collection during the planned site characterization program. The QA
methods should be presented in sufficient detail to allow NRC to make
an independent evaluation of the precision, accuracy,
reproducibility, analytic sensitivity, and limitation of data
acquisition and analysis methods that were used during site
exploration and will be used during site characterization."

3.0 DISCUSSION
3.1 QA PROGRAM DESCRIPTION

DOE is required in 10 CFR 60.11 to submit in the Site Characterization
Plan (SCP) a description of the quality assurance program to be applied to
data collection. An adequate QA program description, properly
implemented, is required to provide confidence in the data gathered during
site characterization. Each QA program description should identify how the
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10 CFR Part 50 Appendix B criteria will be implemented and how compliance
with the criteria will be assured. Because design activities will be
performed during the $éite characterization phase, it is important that the
overall quality assurance program description, including that for design
and design activities, be provided well before licensing, preferably in
the Site Characterization Plan. The term design refers to specifications,
drawings, design criteria, and component performance requirements for the
natural and engineered components of the repository system. It includes
designs at each stage of design development (i.e., from conceptual design
to final design). Design information and design activities refer to data
collection and analysis activities that are used in supporting design
development and verification. They include general plans and detailed
procedures for data collection and analysis activities that are used in
supporting design development, and- related information such as test
results and analysis. Data analysis includes the initial step of data
reduction as well as broad level systems analyses, such as performance
assessments, which integrate many other data and analysis of individual
parameters. The above is consistent with the definition and .sage of
these terms in 10 CFR Part 60 and the Atomic Energy Act of 1954,

Appendix A of this Review Plan lists each of the 18 criteria of Appendix B
and identifies staff positions and information needs to be addressed in
the Site Characterization Plan. A copy of Appendix B, 10 CFR Part 50 is
presented in Figure 1. 1In addition to the DOE QA program, the QA programs
of the prime contractor (for example, Rockwell Hanford Operations for the
Basalt Waste Isolation Project) and other organizations participating in
the project should be described and the interaction of the QA groups
including management meetings, audits, inspections, and performance
monitoring by DOE should be discussed. DOE should also identify the items
and activities important to safety or waste isolation to be controlled by
the QA program and the basis for their selection. A list of QA and
technical procedures which implement the program description in the Site
Characterization Plan should be identified and referenced in the SCP.

3.2 APPLICATION OF QUALITY ASSURANCE TO SITE CHARACTERIZATION ACTIVITIES

A complex, technical program such as site characterization, which includes
data gathering and analysis ard design development, needs to be based on a
systematic approach to planning and controlling the program. The plans
outlining the conduct of a data gathering program are of varying levels of
detail ranging from identification of general performance objectives and
criteria to detailing specific technical procedures (Figure 2). Quality
assurance needs to be applied at all levels. As shown in this figure,
site characterization planning must start by considering the performance
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objectives established in NRC regulations. After considering site
specific conditions, specific issues are identified based on these
criteria and preliminary evaluations of repository component performance
requirements are established. The program can then be divided into
program areas related to the technical disciplines of investigations.
These program areas then identify {nformation needed to resolve issues in
the site characterization program. From these information needs, test
plans are developed which identify how testing will be accomplished. As
part of the test plans, detailed test procedures and instructions are
prepared. Figure 3 illustrates the chronology of events in planning and
performing such a testing program and shows how the 18 criteria of
Appendix B can be applied. It also shows the involvement of QA throughout
the entire process, including how procedures may require review by peer
review groups. Peer review groups should be utilized for untried or
state-of-the-art testing and analysis procedures, or where detailed
technical criteria or requirements do not exjst or are under development.
Outside consultants are retained when required to obtain needed expertise.

As described above, a QA program for site characterization involves
documentation of procedures. It is important to make a distinction
between (1) administrative QA procedures and (2) detailed technical or
implementing procedures (Figure 4). Quality assurance procedures provide
instructions for implementation and application of the 18 criteria of 10
CFR Part 50 Appendix B. These are generated by the quality assurance
organization (with assistance from the technical organizations) and apply
to all technical program areas (e.g., procedures for test plan
development). The detailed technical (implementing) procedures are
developed by qualified personnel in accordance with the requirements
specified in the administrative quality assurance procedures. These
contain instructions for actual performance of testing and investigations
(e.g., hydrologic pump tests, setting a packer, etc.).

NRC REVIEW PLAN

The Repository Projects Branch (WMRP) of NRC has the lead responsibility
for reviews of DOE QA programs for site characterization investigations
for nuclear waste repositories. Quality assurance specialists from tie
Office of Inspection and Enforcement, the Policy and Program Control
Branch (WMPC) and other branches will provide assistance to WMRP in these
reviews. These reviews will fnvolve several activities and will utilize
the staff positions presented in Appendix A, which are based on the 18
criteria of Appendix B, 10 CFR Part 50. The first involves the review of
the QA program description submitted at the latest in the Site
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Characterization Plan (SCP) for each site, as required by 10 CFR 60.11,
and other QA program documents and procedures. In addition to the reviews
of quality assurance program documents, NRC staff will conduct on-site
reviews and meetings with DOE staff and contractors to identify and
resolve at an early time potential quality assurance issues which arise in
implementation of these programs.

Some of the reviews of the formal quality assurance aspects of DOE progams
will occur in connection with the reviews and prelicensing consultations
being conducted to establish the technical information needs of licensing.
In addition to consultations on potential technical issues and grneral
plans and strategies for resolving these issues, these consultations and
reviews deal with specific data collection and analysis procedures. The
quality and completeness of data being collected are virtually determined
by such plans and procedures. Because all of the procedures that are
being used cannot practically be supplied with SCP's or SCP updates, due
to their volume, site visits by staff will be necessary. For conducting
these visits (as provided for by §60.11(g) of 10 CFR Part 60), the NRC
technica) staff evaluating data and data collection and analysis
procedures may be accompanied by NRC staff QA specialists who are
evaluating issues which relate to implementation of the quality assurance
program. These visits and reviews are intended to raise issues for
consultation and early resolution.

The positions in this Review Plan represent solutions and approaches that
are acceptable to the staff, but which may not be the only possible
solutions and approaches. Various alternatives to the detailed guidance
in this Plan may be found acceptable provided the DOE documents ana
justifies these deviations. A commitment to conform to the guidance in
this Plan is considered to be a commitment to implement all staff
positions unless exceptions or alternatives are specifically identified.

As discussed in the Introduction and Background section it is important
for DOE to recognize the limited role of the NRC in identifying
quality-related problems. NDeviations from requirements or standards
identified by the NRC staff must therefore be carefully examined by DOE to
determine a) the root cause of the deficiency and b) if similar
deficiencies exist in other areas nf the program not reviewed by the NRC
staff. The corrective action taken by DOE should be sufficient to assure
that similar future deficiencies can be avoided or mitigated.



Qunily anSUTRIWE prograin The ;pphc-m Jhall br carfied wut u‘cuug!mul plant fife e

':v:::‘;l" w‘arul'-' Lo c:lhrrs sm‘f\ a8 cuntractots. T LU with thust policies. pmceduns. tor ventfying OF LIt
\:smn;g ;'x..g(::\::"t‘ma e ?"“ of raad U4 (s’ e tien? The lpph(‘ulﬂ shall tdentity desigh. sach B by the perlormans s
¥ ating A0 quatity assuranee the structuses. systems. and wmpom»uu o s sevirws, BY thr Use ol alternate of
program  of wty part theteut, bt shall pe curered by ihe quality pasufance pro- simplificd cn\cu\uumm\ methods. OF by B¢
£o luifd reaponsttiiny thetelor The autboft gram apd N majut urguuuu-m.\ parut vﬂ'lurlmmn' of 3 sustable testing program
Ly arnd duties o prrsons atnd arg@nIzALIiS pating # (e progtath. fogetr? with the The verifymng ©of chevking provess shalt b
\rrennix B QQUALITY AsSURANCE URI ‘:”"'mm'_‘ actibies afted 1o the sately te gesignated functians of 1hese opgamaatien® perfurmed Y individuals of groups owher
frHl1A FUR NUCLEAR POWER PLANTS r‘""" fupwtons of struciure> 3y plems. and The guahity Ansurane program shall Bt than thust wha pﬂlnm.rn e nngmal
anle Putt Hp e HOCESBING PLaNTS ponpaneits shall 1w cloarly extatlinted and vige control ner actis s atfvcing the  deswn put who may be (ram AR same OIFR
s dehivated W anng  yhes activities 38900 quaitty of the \dvnuhm\ StFUCtures. systesns. At Where 3 trst program s use
Jatrodus ron Faery apphvand for & fui chagde Doth L1e Pt fosmiing Tunctions vt st and compotirnts. tu ab eatent consstent verity the adrquscy ol 8 speaific gesten o8
g Lions perintt 1 frguiresd Ly e provt fasing unainty wbjrrines At Lhr ruatity 88 with Lhwsf nparianee (o salely Activiuwes ture in hew of othef venlying of clievhing
s of §50 1 o anpetode e prefimmary sufance funclions Yhe yuaiity assurance affecung quslity shall bt ar\'omphshl'd procrasts. it shall inchade sustabiv qualiws :
alety analyses report @ JeseTiption of the fuynctions ¥I¢ Wose Of 133 aASUFiss thal sp under suntably vumwllrd condipions. Con: tions Lesting ol a nmmtypr unit under thwe
quealily assutans « program 1o be apuhied 10 appropriste quahty asnufance prograsm 1S e trolied comiitions wchte the ust of APPFY most averse aesweh conditions. Design col
o design, (absleation. _unstruction. and rabhished and etfretively exerpied and (L priate equipment. sunable mumnmrunl Lro) Peasures shall be apphicd W0 tems such
vontag of e structures. systems. and com verilymng. such & by cheching anditing. and cunditions for accomplishing the actimity. as the fullowing reactor physics. stress.
R of the (anility Every applicant tor ispevton. that actisites aftecting the such &8 advquate cleapness. an ASSUFAINT thermal, yarauiw- Wi acctdent annlyses.
re operalitug Bemes s reguined W wwtade, sutrty reiated functinns Nave been correctty that sl preceas s for the wiveR activity compatibitity of materials covssipihty fun
s it Dinad safety analysis repost. nfurma wrlum\fd The persons and nto;nnusuons have beet sattshed. The program shall Lake fnsesywe ll\SWl MY it enal ce. W
st perianing e the mAnagrsinl and ad periorming quality SHSUTARET funcuions o account the peed {or spesial controls. tgpn\r; delineato® of avcep! nee crite-
ot TALINe contruls 10 be used 10 aastre shall have sulfowent authority ahd wrgant- processts. test cuuipmrm., touls. and skills T8 for nspections and tests.
afr upreration Nuclear power plants ad zational {reeduin 10 weniily quaiity prob o atlamn the required qnamy. and the necd Desigh changes. fncluding ficld changes.
tavd reprocesSng plants melude ALractures. temns: Lo instiate. tecnmmend. or provide 50 for venficatiott of quality by inspection and shall be subject to deslgn controd IMERSUIes
cratems, and compunenty that prevent of ntiens. a8 1o venfy umplrmcmnnon ol so test. The program shatt provide fof indoctet compwnmrg\e with thost apph o ihe
aagate Abe conseguences of pustuiat ed A utions Such prrsons and organizations per- nation and raning of prison vel vﬂlormiug original grsign and be approved by the orea-
 uients thast conkd caus® undue risk o the formink quatily assurance functions shall activities affectiid quality as © y to nization that perl rmed the riginal design
neatths and salety of the pubbe This appet repurt o & mmugrmnu teveld such Lhat thi assufe l!ul ‘s\nublc pmlm_cncy is urmrved uileas the nwllﬂm designates anothef e
ay rstabhishirs quality assUTAIT reqQuIre required authority and otuantulumal free- and mm\mlwd The applicant shall resyw- sponsible organization.
ments forf e Jdesign. cmssuucnm\, and 9P dum. mcluding sufficient hldﬂ:pendrnce Iasly TevIEw he status and acy of the
cration uf those structures syste an from cus and schedule ¥ en OpHo quality assurace program. M:nuenpml of W.l’nocvnmnlr DOrUMERT Contsol
anponents The perunent s cquirements of safety considerations: are provuded Because other orTRARIZa’E ruicipatiny i 0 :' Meusures shalt be established W assure
tius appendis apply to all rivities atfect of the many variables involved. such &% the quality ussugance B ram shall regulafly - ghat apblicavle regulatory regquirements.
g the sulely related functions of thuse number of personnel. the type of activity review the SIRULS wnd adequacy of WAt PATY  gesign Lases. and other cequirements which
ructures—eystems. and cumponents: hese  DOind performed. and {he location of 1068 of the QUe assurance Drodrem which  gre Y (o assure adequate quality 87
o ieities nclude Sesighing. urchusing. ta.  Lone where activities are periormed, the ot they are executing sultably included of ceferenced I B ducw:
W WALINK, handiig. shipping. sturnite. clean: 3““’-‘“0““ structure for executing h¢ 111, DEs1cN CoNTRoL ments foF procurement of material. cqmy-
g, ereetng. instaliiog. et ing. e, qualty assurance program may Lake various ’ ment, segvices. whethef purchas by
wprrating. mnm-umma_ reparring. refurhing. forms providcd that the persons and organt: Measures hall be cslabushcd Lo nssuit the ‘ppncg“[ or by its contractorns or sub-

s
zations assigned the quabity assurance func- that nppllcsblc reqwlatory rrqmremcm.s and contraclors. To (e extent feCesSArY. pro
this required puthotity and Vrgd the gesign Lasis, as Jefined in 3 50.2 and as curcment documets shall yrquire contgat:

g
As used 9 this appendix. ~quality RASUT- tions have

T CaIprIes all those vhmwd and SY3 nm\unna! {recdum hws;m‘liw of Lhe OFR® Specﬂwd n A neense wphuuun. for  tors oF waﬂnlrarlors o provide # quainty
e AR T PCeSSATY ' muwmc ade nm\lwml stracture. the mdw‘mnahsl s those stpuetures, systems, and nm\polwl\h ASSUTRICE program tun.s\slrm with he per
ity coplitence that 3 ructure. system. stgned the responsibinty tor assuring effec Lo which Uns appetndi® applics af¢ costeclly unent provisions of this appendix.

g compupent W n prriorm satislactorny I execution of any portn of the quatity translated mto specifications. drawings. pro *

e Queity assufance snchnded quality Assurance program at any Jocation where cedures. and instrucLions. These DICASWITS V. a5 TRUCTIONS. PROCEBURES, AUD
AR Y winch comprses thase guality 35 iwn'\'mrs .v;m:je:‘t :o tlu‘s; am:ﬂu.ux are bcm:; shall inchude provisions o assury that ‘up DRAWINGS

cut e artIoens celated W A0e physmcal chat perfoged 8 Lall have dwee arress (o such propriste guality standaris 3¢ speaitivd L . .

wienstivs of 3 aaterial, struetnre cominy fevets ol maragrment & may br e eSSARY and incluged 0 design ducuments and that s‘_::;::l“::s t;r:;::":\‘lv?‘“:::d\:“l‘:)‘l‘\bb‘;t?:‘:

Ausratinons from such standasds are con
trufled Mrasures shall alse v .-smm'\sm--t
11 Quaraty ASDUNANCE PRULGRAM for \he selvctinn amb TEView fop susnamiity
ol apv\ic;uiun of mnlrnn\s. paris. eqip
ey, anst pnu‘:-sws that are essent [TYALY the
safely retlated functions © e struciures.
svstens and cumpmwu!s

Muasures st} . ¢~>tnhhshrd for \hw
Mrn\llwau-m wnd \‘nlﬂlul ol destety intet
faces and (1124 rmnnhnuhol\ AR ‘!‘Muﬂ
patink desiR nrgmumumm Thene rasufrs Vi L UMERT ConTa
aball wetade e |’.s‘\a\h\|shuwn\ ol proe ) '

(o prrierm this fupcen ; .

dures. 0f Jrawings. of R FPY apurummtc v
the v\tcumslalwo:s amd shall | 7Y accoIn:
phslu-d n accordanct with thext mstrue
Hons. unwn-dun-a. or alrawings \us\mcuum_
prnwv\hm's. or UFawIngs shiall mciude appry
prate quamllnu\'r o5 qualitativy acceplance
comena for Qrivrsining that impm’mm ac
tnitivs hase bRt s:\\r\im'lmny PO
N\:de,

netid, OF system which pm\'ule a means to
Landrel the quaity ol the matertal struy
tutr, rumtmm'ut, of system [ RV \)ﬂ'lh‘h'[
paits () EEQUHTIRS nis The gpphicant shall estublishs at he eatlt
1 ()m;nmznum st vunn‘umc thne. ﬂﬂ\Slbh‘l\K with the
sehadule for nrrumpllshing [RIT activities. R
1t apvlw-.ml‘ shall be n-:.ummm« tr guahity ANSUFAIWE program whith cunplics
‘e r:.t.u-n.smm-nl and exrciion ol the with bt n-mntrmvm:- uf apprend AR
This prograi shalt v dm‘uuwnh-d py wint
'x;-;\c«ﬁ.-r tenn ‘am»lwnul" 15 used W fen pohiivs. uﬂwrdurrs. of st ructions anid
Vhese CTRETIR the tmumruwnla wie, ol e T

PRIt .u-ph-'v\hh' alivs sty B petntt Ve garhdawe " eratunting the ardeqisey ol dupes ameii ;mr!wmalmg dentehd organiza Moeasures shinlt by c-slah\\shm\ [T contrul
rerrinent A& BT for venant it and ppriat” ® gunrlity assurRnee programs i use by hokd Lons for tiw FeVirW, approval. cotease, s the isswrncy of dnewarnts. surh As st w
v beaf 'l-"-'M"NM“ wr a et FepfoveNsIng vrs ol t'“ns"m'llﬂh prrmits wind aprrating 1] tribatien. atul TevIss ol doeme s ol tions, provvdures. atnd (EAWIRES melhnhng

N T T A will alaas U psed 107 oo Wy tleme® e fares changes thetels whirh \n‘v:‘w‘lllw all acusd

e




. Ty -

Ues affecting guality These measures shall
assure Lhat documents, including changes
are reviewed for adequacy and aApproved 'ur'
telcase by authonzed personnel and are dis-
tnbuted to ang wsed at the Joeation where
l!m preseribed activity s perfurmed
Changes 10 documents shall be reviewed
and approved by Lhe same organizations
that performed the original review and ap-
proval unless the applicant designates an:
ulher responsible organization

VIii. Contaot or Punciasenp MATERIAL,
EqQmpmenT, anp Seavices

Measures shall be established to assure
that purchased material, eguipment. and
services, whelher purchased directly or
through contractors and subcontractors,
conform (o the procurement documents.
These measures shall include provistons, as
appropriate, for source ~valuation and selec-
tion, objective evidence of quality furnished
by the contractor or subcontractor, inspec-
tion at the contractor or subcontractor
source, and examination of products upon
delivery. Documentary +vidence that mate-
ria) and equipment conform (o0 Lhe procure-
memt requirements shall be avallable at the
nuclear powerplant or fuel reprocessing
plant site prior to instaliation or use of such
material and equipment. This documentary
evidence shall be retained at the nuclear
powerplant or [uel reprocessing plant site
and shall be sufficient to identity the specif-
fe requiirements, such as codes, standards, or
specifications, met by the purchased materi-
al and equipment. The effectiveness of the
control of qualitly by contractors and sub-
contractors shall be assessed by the appli-
cant or designed at intervals consistent with
the importance, complexity. and quantity of
the product or services

-
VI IoexuTiricaTION AnD ConTROL OF

MATERIALS, PARTS, AND COMPONENTS

Measures shall be established for the
tdentification and control of materials,
parts, and components, including partially
fabricated assemblies. These measures shall
assure that awdentification of the ftem is
maintained by heat number, part number,
serial number, or other appropriate means,
either on the item or on records traceable to
the item, as required throughout fabrica:
tion, erecticn, installation, and use of the
item These identihication and control meas-
ures shall be designed to prevent the use ov
incorrect or defective material, parts, and
romponents

I1X ConNTrOL OF SeEcial PROCESSES

Measures shall be established to assure
that special processes, including welding,
heat treating, and noadesteactive testing.,
are enntrolled and aceompiinbed by quati
Died personnel wasing gualifed procedures in

11tie 1U—Eknergy

accordance with applicable codes, standards,
specifications, criteria, and other special re-
quirements

X. INsPECTION

A program for inspection of activities al-
lecting quality shall be established and ex-
ecuted by or for the organization perform-
ng the activity to verify conformance with
the documented instructions, procedures,
and drawings for accomplishing the activity.
Such inspection shall be performed by indi-
viduals other than those who performed the
activity being Inspected. Examinations,
measurements, or tests ol material or prod-
ucts processed shall be performed for each
work operation where necessary to assure
quality. If inspection of processed material
or products is jmpossible or disadvanta-
geous, indirect control by monitoring proc-
essing methods, equipment, and personnel
shall be provided. Both inspection and proc-
ess monitoring shall be provided when con-
trol is inadequate without both. If manda.
tory inspection hold points, which require
witnessing or inspecting by the applicant’s
designated representative and beyond which
work shal) not proceed without the consent
of lts designated representative are re-
quired. the specific hold points shall be ind}-
cated in appropriate documents.

X1. TesT ConTROL

A test program shall be established to
assure that all testing required to demon-
strate that structures, systems, and compo-
nents will perform satisfactorily in service Is
identified and performed in accordance with
written test procedures which incorporate
the requirements and acceptance limits con-
tained in applicable desigxn documents. The
test program shal' nclude, as appropriate,
prool tests prior Lo Instalintion, preopera-
Liona) tests, and operational tests during n-
clear power piant or fuel reprocessing plant
operation, of structures, systems, and com-
ponents. Test procedures shall include pro-
visions for assuring that all prerequisites for
the given test have been met. that adequate
test instrumentation is available and used,
and that the test is performed under suft-
able environmental conditions. Test resultls
shall be documented and evalunated to
assure that test requirements have been sat-
isfied :

X11. CONTROL 0¥ MEASURING AND TEST
CGUIPNENT

Measures shall be established to assure
that tools. gages, instruments, and other
measuring and Lesting devices used In activi-
ties  alfecting quality are properly con-
trolled, calibeated, and ndjusted al specilied
periods (o matntam accuracy within neces-
sary limils.

FIGUKE 1,pane Z
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X111, HandLINe, STORAGE AND SHIPPING

Measures shall be established to conirol
the haniling, storage, shipping. cleaning
and pruoscrvation of material and equipment
In acrordance wilth work and inspection
Instructions to prevent damage or deteriora.
tion. - When necessary for particular prod.
ucts, spevial protective environments, such
as inert gas atmosphere, specific moisture
content levels, and temperature levels, shall
be specilied and provided.

X1V. InsrecTiON, TEST, AND OPERATING
Status

Measures shall be established o indicate.
by the use of markings such as stamps, tags.
labels, routing cards. -or other suilable
means, Lthe status of inspections and tests
performed upon individual items of the nu-
clear power plant or fuel reprocessing plant.
These measures shall provide for the identi-
fication of items which have satisfactorily
passed required inspections and tests, where
necessary to preclude inadvertent bypassing
of such inspections and tests. Measures
shall also be established for Indicating the
operating status of structures, systems, and
components of the nuclear power plant or
fuel reprocessing piant, such as by tagging
valves and switches, tp prevent inadvertent
operation.

XV. NONCONPORMING MATERIALS, PARTS, OR
COoMPONENTS

Measures shsll be established to control
materials, parts, or components which do
not conform to requiremenis In order to
prevent Lheir inadverlent use ‘or instalia-
tion. These measures shall include, as ap-
propriate, procedures for identification, doc-
umentation, sexregalion, disposition. and
notification Lo alfected organizations. Non-
conforming items shall be reviewed and ac-
cepled, rejected. repaired or reworked in ac-
cordance with documented procedures.

XVI1. CoRnxcTivE ACTION

Measures shall be established to assure
that conditivns adverse to quality, such as
failures. mallunctions, deficiencies, devi.
atlons, defective material und equipment,
and nonconformances are promptly identl-
fied and corrected. In the case of significant
conditions adverse to quality, Lthe measures
shall assure that the cause of the condition
is determined and correclive action taken to
preciude repetition. The identification of
the signiticant conditlon adverse to gquality,
the cause of the condition, and the correc:
tive action taken shall be docwmented and
reported to appropriate fevels of mannge-
ment.

L
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XVIL QuaLiTY ASSuRaNCE RECORDS

Sullicient records shall be maintained to
furnish evidence of activities affecting gual.
ity. The records shall include at jeast the
following: Operating logs and the results of
reviews, inspections, Lests. audits, momtor:
ing of work performance, and matenals
analyses. The records shall also include
closely-related dala such as qualifications of
personnel. procedures, and equipment. lq~
spection and test records shall. as a mim-
mum, ldentify the inspector or data record-
er. the Lype of observation, the results, the
acceptabllity. and the action taken in con.
nection with any deficiencies noted. Records
shall be identifiable and retrievable. Con-
sistent with applicable regulatory require-
ments, the applicant shall establish require-
ments concerning record retention, such as
duration, location, and assigned responsibili-
ty.

XVIIL Aupits

A comprehensive system of planned and
periodic audits shal) be carried out Lo verily
compliance with all aspects of the quality
assurance program and to determine the ef-
fectiveness of the proxram. The andits shalt
be performed in accordance with the writ.
ten procedures or check lists by appropri-
ately trained personnel not having direct re-
sponsibilities in the areas being audited.
Audit results shall be documented and re-
viewed by management having responsibliii.
ty in the area audited. Followup action, in-
cluding reaudit of deficienl areas, shall be
taken where indicated.

{35 FR 10499, June 27, 1970, as amended at
36 FR 1830), Sept. 17. 197}; 40 PR 32100,
Jan. 20, 1975}
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FOR QA PROGRAM
TE REPOSITORY PROGRAM)

n e

mte 4rpendin is Dngken aown into sections which corresgend o eact o€ tre 13
cwtlewta oY Apvencin § o 10 CFR S3. The structure of each section is
fvgattlec 'n 2 ~ay that elaborates or or identifies specific informaticn ~eecs
‘o incieioual requirements as they 2ppear within the 18 Appencix 3 crite-‘a.
Some inzivicual requirerents in Appendix B are not discussed in this Aoce-~cin,
Lt shalls te accressed in the DOE QA program description.

“te tosiitoms in this Review Plan represent solutfons and approaches that ave
alledtadle T the st2aff, but which may not be the only pessitie tu u:':rs a-=g
aso=ractes.  Variopus aiternatzves to the detailed guicdance in this Pian =z, le
“r4n2 atleciadle previded these deviations are dogumentec ard fustéfiea. 2
Jimnciment & Zonform 0 the guidance in this Plan is consicerec o be 2
frmmilmert 0 ‘molement all staff positions unless excepticns or aiternati.es
gve sceltfizaly identifiedq.

- Tme I-za~tiation elements responsible for the QA program are accectar’e i

e NRD staff e

.. Tre -esponsitilitly for the overall program is retai~ec a*- gxe~Ise:
Sy t=e 23T at a level which is commensuyrate wizn the teve' o t-e Il%
2273 ane will submit the license applicaticn. anile the “i-e
c=zarization is responsidle for performing cuality affeciing
agitvrltes properly, the QA organization shail verify the cw=ore-
ce~‘rrnance Sf work through implementation of acorocriate (&
somtents,

L2 Mt zescrides major delegation of work involved ‘n estanicasc-o z-s
‘o lementing the (A program or any pard therec: o oite-
Segantrateons.

L3 MIT zesi-ites Mow rmesoonsidility is exercised for the Syvera’l I4
sergtan Tee event 0f management responsidility ancg alinomtYy G-
JJE meazziarters ang from the field office shoc'z Se acc-esses.

2 DI ewatiates tte terformance of work delegatec o otner
Jmgamczatter “mis sn2li include audits of the prime Io-trazicse s
oh Trigranm a*‘ aucits of representative sudlsnliraclors, Iorsotanis

* vlamtemalic=” as usec in inhis Appencix refers 0 &1 fontraticces.
s.TEImivacions, vendors, censultants, or agents terfomming wivd
Ioiev22 Dy the Zuality zssurance program.
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vendors, and laboratories furnishing equipment or services &c
orime contractor or DOE. The frequency and method of evaluati
sreuid te specified.

Qualified individual(s) or organization element(s) are icenti<‘ed
~ithin DOt's organization as responsible for the quality of th
delegated work prior to initiation of activities.

Clear management controls and effective lines of communicaticn exis?
for QA activities between DOE and its contractors, to assure
cirection of the QA program.

crganization charts clearly identify all the “onsite" and "cffsize"
crganizational elements which function under the ccgnizance of the (A
crogram and the lines of responsibility.

“he QA crganization is involved in the aspects of the high leve!
w=aste repository program that affect safety and waste isclastion. “re
extent of QA controls is determined by the QA staff in combination

w=ith the Tine staff and is dependent upon the specific activity, ‘%5

camplexity, and its importance to safety or waste isolation as
Zefireg in 10 CFR Part £0.2.

3 ts orime contraclor describe the JA responsibiticie
the c-ganizational elements noted on the crganization c~a

w1y

.
-

Gt ang ‘s Drime contractor identify a management sositizn wiimin
eac™ resvective crganization that retains overai! autherity ar:
~espcnsi2ii‘ly for the QA program. This position, occcupiec by ar
“ngfvicual with appropriate management and QA knowlecdge anc
exserience has the following characteristics:

a is at the same or higher organization leve! as the highest "‘-e

‘ ranage~ directly responsible for performing activities a““ecti-;
Juality (such as design, engineering, site investigcaticnrs
Srocurement, manufacluring, etc.) and is sufficiently

‘ncependent from cost and schedule.

(2]

=as effective communication channels with other senior
nanacement positions.

+as responsibility for approval of QA Manuai{s), changes
theretc, and interpretations thereof.

(2]

=as "0 other duties or responsibiiities unrelates %o JA -zt
wouid Trevent full attention %o QA matters.

(¢}



Verification of conformance to established requirements is
accomplished by individuals or groups within the QA crganizaticn.
Certain exceptions for: design, ftem 3.7; inspections, item 10.2.
and test data evaluation, ftem 11.3 are outlined in these sections.

Persons and organizations perferming QA functions have direct access
to management levels which will assure the ability to:

a, Identify quality problems.

b, Initiate, recommend, or provide solutions through designated
channels,
c. Verify implementation of solutions.
. '
a. Stop unsatisfactory work,

The persons and organizations with the above authority are ice~t “iec
and a description of how those actions are carriea out is provigec.

P-ovisions are established for the resolution of disputes involving
quality arising from a difference of opinion between QA personnei a~c
other department personnel.

Folicies regarding the implementation of the QA prcgram are
Jocumented and made mandatory.

"ne persons responsible for directing and managing the overal:
J4 program are identified and have appropriate organizaticnai
position, responsibilities, and authority to exercise prcper cor
cver the QA program. This individuals are free from non-QA ausi
and can thus give full attention to assuring that the QA program ‘s
teing effectively implemented.

Activities related to Quality Assurance Program are acceptadle <o t=e SR

$23¢¢

-~
-

-
-

1¢:

e (A program incluces all items and activities important to sa‘st.
anc waste isolation as defined in 10 CFR Part 60.0. 7The items anc
activities covered by the QA program are identified anc the ~ai-cnra’e
orovided for determining how items or activities are impcortiant 2
safety or waste isclation, as defined in 10 CFR 5§0.2. These te--
are cefined as numerical performance objectives ang stangards. “-e
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rationale should include systems analyses that are used to determine
what specific items &nd activities are covered.

The QA program includes a commitment that all development, controil,
and/or use of computer programs will be conducted in accordance with
the QA program. Guidance for the content of documentation of
computer codes is provided by NUREG-0856, "Final Technical Positicn
on Documentation of Computer Codes for High-Level Waste Management.

Provisions are established to assure that technical and quality
assurance procedures required to implement the QA program are
consistent with QA program requirements and are properly documented,
controlled, and mandated through a policy statement or equivalent
cdocument signed by a responsible official,

The QA organization reviews and documents concurrence with the
quality-related® procedures relative to QA requirements.

The QA organization and the necessary technical organizations
participate early in the QA program definition stage to determine and
identify the extent QA controls are to be applied to specific items
and activities. This effort involves applying a defined graded
approach in accordance with importance to safety or waste isolation
as defined in 10 CFR Part 60.2 and affects such disciplines as
design, data analysis (such as performance assessment), procurement,
cdocument control, inspections, tests, special processes, records,
audits, and others described in 10 CFR Part 50, Appendix B.

Existing or proposed QA procedures and detailed technical procedures
are identified and documented reflecting that each criterion of 10
CFR Part 50, Appendix B, appropriate to specific items and
activities, will be met,

A gescription is provided of how management (above or outside the CA
organization) regularly assesses the scope, status, adequacv, and
compiiance of the QA program to 10 CFR Part S0, Appendix B. These
measures should include:

*The term “quality-related” refers to the quality of items "imporiant %o

safety” or "important %o waste isolatior.”



2.8

a. Frequent contact with program status through reports, meeti-igs,
and/or audits. :

b. Performance of an annual dsséssment which is preplanned and
documented with corrective action fdentified and tracked.

Indoctrination, training, and qualification progr.ms are established
such that:

a. Personnel responsible for performing quality-related activities
are instructed as to the purpose, scope, and implementation of
the quality-related manuals, instructions, and procedures.

b. Personnel verifying activities affecting quality are qualified
in the principles, techniques, and requirements of the activity
being performed.

c. For formal training and qualification programs, documentation
includes the objective, content of the program, attendees, and
date of attendance.

d. Appropriate management monftors the performance of individuals
involved in activities affecting quality and determines the need
for retraining and/or replacement. A system of annual appraisal
and evaluation can satisfy this criterion.

e, Qualified personnel are certified in accordance with applicable
codes and standards.

Activities related to Design Control are acceptable to the NRC staff if:

3.

1

The cefinitions of design, design information, and design activities
used in the design control program are as defined in this section.
The term design refers to specifications, drawings, design criteria,
and component performance requirements for the natural and engineered
components of the repository system. It includes des?)ns at each
stage of design development (i.e., from conceptual design to finai
design). Design information and design activities refer to cata
collection and analyses activities that are used in supporting cesign
development and verification. This includes general plans and
detailed procedures for data collection and analyses and relatec
information such as test results and analysis. Data anlaysis
includes the initial step of data reduction as well as broad level
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systems analyses (such as performance assessments) which integrate
many other data and analyses of individual parameters. The above is
consistent with the definition and usage of these terms in 10 CFR
Part 60 and the Atomic Energy Act of 1554,

The design control program {s implemented at the time of submission
of the Site Characterization Plan and includes design and design
activities as described in 3.1. It provides for the correct
translation of applicable regulatory requirements and design bases
into design, procurement, and procedural documents. Performance
requirements are specified for repository system components to
support: (a) identification of which items are important to waste
isolation; (b) establishment of .a graded QA approach; and (c)
establishment of data gathering and analysis needs.

Organizational respbnsibilities'ire described for preparing,
reviewing, approving, verifying and validating design and design
information documents.

Errors and deficiencies in approved design and design information
documents are documented, and action is taken to assure that all
errors and deficiencies are corrected.

Interface controls among organizations or groups involved in design
development and other design activities are described.

Procedures require that design drawings, specifications, criteria,
and analyses be reviewed by the QA organization to assure that the
documents are prepared, reviewed, and approved in accordance with
documented procedures and quality assurance requirements.

Procecures are established and described for verification of designs
and design activities, the verifier of which is qualifie'’' and not
directly responsible for the design (i.e., not the performer or his
immedfate supervisor). In exceptional cases, the designer's
immediate supervisor can, however, perform the verification,
provided:

(a) The supervisor is the only technically qualified
individual.

(b) The need is individually documented and approved in advance
with concurrence of the quality assurance manager.
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3.9

3.10

It is preferable to have qualified personnel not associated with the
responsible design organization conduct verification activities.

For design or design activities which involve use of untried or
state-of-the-art testing and analysis procedures and methods or where
detailed technical criteria and requirements do not exist or are
being developed, & peer review should be conducted. The procedures
defining the selection process for a peer group, and the process by
which the peer group conducts its review should be described. A peer
review is a critical review performed by personnel who are
independent of, but have expertise equivalent to, those who performec
the work. Outside consultants are retained for needed expertise,
where required.

The responsibilities of the verifier, the areas and featuvres to be
verified, the pertinent considerations to be verified, and the extent
of documentation are identified in the procedures.

Design changes, including field changes, are subject to the same
design controls that were applicable to the original design. Such a
configuration control system should be in place at the earliest
practicable time. These changes should be analyzed to assure that
change is required. Associated changes to procedures and training
should be considered, and changes should be communicated to all
affected groups or individuals,

3. Activities related to Procurement Document Control are acceptable tc the
NRC staff if:

4.1

Procedures are established for the review of procurement documents by
QA personnel to determine .hat applicable regulatory requirements,
design bases, and other requirements are referenced or stated in
procurement documents; there are adequate acceptance and rejection
criteria, where appropriate; and procurement documents have been
prepared, reviewed, and approved in accordance with QA program
requirements. Procurement documents should require contractors,
subcontractors and consultants to provide an acceptable quality
assurance program. :

Organizational responsibilities are described for: (1) procurement
planning; (2) the preparation, review, 2pproval, and control of
procurement documents; (3) supplier selection; (4) bid evaluations,
and (5) review and concurrence of supplier QA programs prior to
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initiation of activities affected by the program. The involvement of
the QA organization is described.

Activities related to Instructions, Procedures, and Drawings are
acceptable to the NRC staff {f:

5.1 Organizational responsibilfities are described for assuring that

5.

2

quality-related activities are: (1) specified in instructions,
procedures, and drawings; and (2) accomplished through implementation
of these documents. These documents should be verified and approved
as described in Section 3.

Procedures are established to assure that instructions, procedures,
and drawings include acceptance criteria for determining that
quality-related activfties have been satisfactorily accomplishec.

Activities related to Document Control are acceptable to the NRC staff if:

6.

Jr

6.

1

Lad

6

The scope of the document control program is described, ar4 the types
of controlled documents are jdentified.

Procedures for the review, approval, fssuance, and revision of
documents are established. These procedures assure technical
adequacy and inclusion of appropriate quality requirements. The QA
organization reviews and concurs with these documents with respect to
quality-related aspects.

Procedures are established to assure that correct and applicabie
documents are available at the location where the activity will te
performed prior to commencing the work.

Procedures are established and described to assure that obsolete or
superseded documents are removed and replaced by applicable revisions
at work areas in a timely manner,

A master list or equivalent document control system is estabiished <o
identify the current revision of instructions, procedures,
specifications, drawings, and procurement documents.

when documents which require verification are released pricr to
verification, they are so identified and controlled.

Activities related to Control of Purchased Materials, fquipment, anc
Services are acceptable to the NRC staff if:



7.1 Organizational responsibilities are described for the control of
purchased material, equipment, and services.

7.2 Procedures governing procurement of items or services, including
appropriate QA organfzation participation, provide for: (a)
evaluation and selection of suppliers; (b) verification of suppiier's
activities; and (¢) receiving inspections.

~J
W

The organization providing materials, equipment, or services
furnishes the following records to the purchaser:

a. Documentation that fdentifies the purchased service and the
specific procurement requirements (e.g., codes, standards, and
specifications) met,

3. Documentation fdentifying any procurement requirements that have
not been met.

c. A description of those nonconformances from the procurement
requirements dispositioned "accept as is" or "repair."

The procedure for review and acceptance of these documents shoulc be
described in the purchaser's QA program.

~J
S

Suppliers' certificates of conformance are periodicaliy evaluated by

audits, independent fnspections, or tests to assure they are valid
ana the results documented.

~i
un

In developing quality assurance requirements for data collection test
equipment and other equipment, conside~ation should be given to
whether proper performance of a test can be determined during or
after testing (i.e., whether fajlure or malfunction of test equipment
can be detected). Where no specific QA controls are found to be
necessary, special quality/performance verification reaquirements
shall be established and described in procedures governing ‘he use of
the equipment.

Activities related to sample Identification and Control are aczeptable ¢
the NRC staff if.

8.1 Controls are established and described to identify and control
samples. The description should include organizational
responsibilities.
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8.
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Procedures are established which assure that identification is
maintained efther on the samples or their containers, or on records
traceable thereto.

Identification of samples can be traced to the appropriate
documentation such as drawings, specifications, purchase orcers,
drilling ‘ogs, test records, inspection documents, and nonconformance
reports.

Correct identification of samples is verified and documented prior %o
release for use or analysis.

9. Activities related to Control of Specfal Processes are acceptable to the
NRC

9.

9.

W

9.

Y
-

n
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staff if:

The criteria for determining those processes that are controlled as
special processes are described. As complete a listing as possibie
of special processes, which are generally those processes where
girect fnspection is impossible or disadvantageous, is provided.

Organizational responsibilities including those for the QA
organization are described for qualification of special processes,
equipment, and personnel,.

Procedures, equipment, and personnel associated with special
processes are qualified and are in conformance with applicable zcces,
standards, QA procedures, and specifications. The QA organizatian ‘s
involved in the qualification activities to help assure they are
satisfactorily performed.

Procedures are established for recording evidence of acceptabie
accomplishment of special processes using qualifiea procedures,
equipment, and personnel.

Qualifications records of procedures, equipment, and personre!
associated with special processes are established anc maintainec.

1. Activities related to Inspection are acceptadble to the NRC staf¢ ¢

10.

1

“1e scope of the inspection program is describec that ingicates a-
effective '‘nspection program has been established. Program
procedures provide criteria for determining when inspections are
required or define how and when inspections are performed. The CA
organization participateg in these functions.
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Organizational responsibilities for inspection are described.
Individuals performing inspections are part of the QA organization.
For inspections requiring specfal expertise, other individuals may be
used provided the independence of the inspection function is
maintained.

A qualification program for 1nspéctors fs established and
documented, and the qualifications and certifications of inspectors
are kept current.

Inspection procedures, instructions. or checklists provide for the
following:

a. Identification of characteristics and activities to be
inspected.

b. A description of the method of inspection.

c. Identification of the individuals or groups responsidble fcr
performing the inspection operation.

c. Acceptance and rejection criteria.

P

Identification of required procedures, drawings, and
specifications and revisions.

¢ Recording inspector or data recorder anc¢ %he results of <he
inspection operation,

3. Specifying necessary measuring and test equipment including
accuracy requirements.

Procecures inciude identification of mandatory inspection hoid
ooci1nts beyond which work may not proceed until inspected 2y a
Jesignated inspector.

inspection resuylts are documented and evaluated, and their
acceptabiiity is getermined by & responsibie ingivicual.

Activrties reiated to Test Control are acceptable to the NRC sta‘f if:

The description of the scope of the test control program ingicates
an effective test program has been established. Program procecures
provide criteria for: (a) determining when a test is reguireg cr ":a
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1re «hen testing activities are performed; and (b) the test program is
conductied hy trsinec or appropriately qualified personnel. The QA
arganizaticn, as a minimum, audits these functions.

i1.2 Test plans and procedures are reviewed in accordance with the
vertfication requirements in Sectifon 3.7, 3.8, ang 3.9,

[
>
L€ ]

The potential sources of uncertainty and error in test plans anc
pracedures, .nd parameters which must be controlled and measured %o
assure that tests are well-controlled, are identified.

-

Ll ‘est procedures or instructions provide for the following:

b

a The requirements and acceptance limits containe? in applicab’e
documents, including precisfon and accuracy.

H. instructions for performing the test.

‘est prerequisites such as calibrated instrumentation, adegua‘e
test equipment and instrumentation, completeness of item tc bhe
tested, suitable and controlled environmental! conaitions, and
orovisions for data collection and storage.

" Mandatory inspection hold points (as required).

[t

D

w
)
-

Acceptance and rejection criteria, including reguires ‘e.
precision and accuracy.

* Yethods of data analysis.

Methoces nf documenting or recording test data and results.

-s

" Srnytsiong for assuring test prerequisites have teen met.

1.1 Taest rasyits are documented, evaluated, ana their acceptaby''i,
letermined By 3 responsible individual or group as cescribec in
>ectton 3.

e Actiyties reloted to Control of Measuring and Test Equipment are
po_estatie to the NRC staff if:

21 Tme ,czpe of the program for the control of measuring ana tes:
squioment s cescribed and the types o9f equipment to %e ccortro’les
ire 25°3b'isran
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QA and other organizations' responsibilities are described for
estapblishing, implementing, and assuring effectiveress of tne
calibration program.

Procedures are established and described for calibration (technigue
and frequency), maintenance, and control of the measuring and %est
equipment (instruments, tools, gages, fixtures, reference and
transfer standards, and nondestructive test equipment) used for
measurement, inspection, and monitoring. The review and documented
concurrence of these functions is identi‘ied.

Measuring and test equipment is labeled, tagged or otherwise
documented to indicate due date of the next calibration and to
provide traceability to calibration test data.

Measuring and test equipment is calibrated at specified intervals
based on required accuracy, precision, purpose, degree of usage,
stability, characteristics, and other conditions which could affect
measurement. _ '

Calibration standards are traceable to nationally recognized
standards. Where national standards de¢ not exist, provisions are
established to document acceptability of the calibration standard
used.

when measuring and test equipment is found to be out of calibration,
evaluations are made and documented to determine the validity anc
acceptability of measurements performed since the last calibration,
inspections or tests are repeated on items determined %o be suspect.

vities related to Sample Handling, Storage, and Shipping are

tab'e to the NRC staff if:

Sampling, handling, preservation, storage, packaging.

ang shipping requirements are established and accomplished by
suitably trained i1ndividuals in accordance with predetermined worv
ind inspection instructions.

Drocecdures are established and described to control sample
nangling, storage, packaging. and shipping in accorgance with
and procurement requirements to preclude damage, loss, or
detericration by environmental conditions such as temperature -
humidity.

(S}
D
w
%
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Activities related to Inspection, Test and Operating Status are acceptable
to the NRC staff if:

14.1

Procedures are established to indicate by the use of markings the
status of inspections and tests on individual items.

Activities related to Nonconformances are acceptable to the NRC staff if:

15.1

15.2

15.3

15.4

Procedures are established for identifying, documenting, tracking,
segregating, reviewing, dispositioning, and notifying affected
organizations of nonconforming items and activities. The procedures
identify individuals authorized to dispose of and close out
nonconformances.

QA responsibilities related to nonconformance control are descritec.

Documentation identifies and describes the nonconformance,
dispositions the nonconformance, and includes signature approval of
the disposition.

Nonconformance reports are periodically analyzed by the QA
nrganization to show qualit, trends and to help identify root causes
of non-conformances, and the significant results are reported to
upper management for review and assessment.

Activities related to Corrective Action are acceptable to the NRC staff

1 f:

16.1

,_
(o2}
ry

ib 3

Procedures are established indicating an effective corrective action
nrogram has been established. The QA organization reviews and
documents cuncurrence with the procedures.

Corrective action is documented and initiated following a
nonconformance to preclude recurrence. The QA organization is
involved in documented concurrence of the adequacy of corrective
action to assure that QA renuirements are satisfied.

Follow-up action is taken by the QA organization to verify proper
implementation of corrective action and to close out the corrective
action in a timely manner,
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16.4 Significant conditions adverse to quality, the cause of the
conditions, and the corrective action taken to preclude repetition
are documented and reported to immediate management and upper levels
of management for review and assessment.

17. Activities.related to Quality Assurance Records are acceptable to the NRC
staff if:

17.1 The scope of the records program {s described. QA records include
geotechnical samples and data; results of reviews; inspections;
tests, audits, and materfal analyses; monitoring of work
performance, qualification of personnel, procedures, and equipment;
ana other cocumentation such as drawings, specifications, procurement
documents, calibration procedures and reports; design review reports;
peer review reports; nonconformance reports; and corrective action
reports.

-
~4
r

QA and other organizations are identified and their responsibilities
are described for the definition and implementation of activities
related to QA records.

i7.3 Inspection and test records contain the following where applicable:

A description »f the type of observation.

The date and results of the inspection or test.
Information related to conditions adverse to quality.
Inspector or data recorder jidentification.

Evidence as to the acceptability ¢” .ne results.
Action taken to resolve any discrepancies notec.

b an ow

17.4 Suitable facilities for the storage of records are described and
utilized.

% o)

.

Activities related to Audits are acceptable to the NRC staff if:

18.1 Internal and external audits to assure that procedures and
activities comply with the overall QA program are performed by DCE
ind its contractors. DOE should perform audits of the prime
contractor and representative subcontractors, consultants, vendors,
and laboratories to assess the effectiveness of the prime
:ontractor's audit program.



18.

18.

18.

18.

18.

18.

18.
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An audit plan is prepared identifying audits to be performed, their
frequencies, and schedules. Audits are regularly scheduled based
upon the status and safety importance of the activities being
performed and are inftiated early enough to assure effective QA.

Audits include an objective evaluation of the quality-related
practices, procedures, instructions, activities, and items and the
review of documents 2nd records to ensure that the QA program is
effective and properly implemented.

Audit data are analyzed by the QA organization and the results are
reported to responsible management for review, assessment, and
appropriate action.

Audits are performed in accordance with ple-established written
procedures or checklists and conducted by tra’'ned personnel having no
direct responsibilities in the areas being audited.

A tracking system for audit findings is established to help assure

that all findings are appropriately addressed and to trend audit
findings.

The audited organization describes in a forma) report the corrective
action to be taken to address findings. This report is submitted to
the auditing organization and/or responsible management.

In the resolution of findings, the root cause of each finding s also
identified and corrective action for it described.



