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ABSTRACT

his document provides puidance to an applicant on
meetng the quahity control (QC) requrements of 10

CHR 612 for o lowdevel radioactive waste
tEERWY disposat facihiiv, The QU requirements, &

. Although Appendix B s nit a regulatory require:

ptos audits and managenal controls requirements,

establish the need for developing a quality assurance
OA)Y program and the gudance provided herein.

The eriteria developed for this document are similar -
1o the entera developed for Appendix B to Title 10

ment for an LLRW disposal faciliy, the criternsa that
were developed for 10 CFR Part S are hasie to any
QA program. ‘This document estabhishes QA pind-

- ance for the.design, construction, and operation of

those structures, engineered or ratural systems, and
components whose function s reguired to meet the
performance objectives of Subpart Cof 10 CFR Part

 61and tolimit exposure to or release of radioactivity,

of the Code of Federal Regudutions (10 CER) Part 50. R

i
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I INTRODUCTION

e Praitod States Conpress passed Lows i 1980 and

P ha require States o ke spealic actions o]

duab with the dow-esel nadimactive waste (LLRWY

potetated iy facthtes opecdng within therr boynda-

ties The TOSO faw oPubbc Taw 96-573, The 1ow-
Fovel Radiactive Wasae Pohiey Act) snectfies that

cach Stte will be respensable for disposing its own

Padiocive swaste atter Januiry 1 19860 authorizes
Ntates oo topether ta forme regional compactss
andauthonizes thuse compacts to protabat disposal of
PERW pencnded outsde the regronad compact. The
TUSS mendment (Pubhie Taw 99-240, The Tow-
Fevel Radwactive Waste Policy Amendments Act)
eavtended the effecuve date to Junuary 1993, This
amendment imposes intermediate milestones that
the States e required to meet to demonstrate prog-
ressand authonzes the States aceepting this waste for

dhivposial tommpose asurcharge on the existing waste -

disposal costs,

In an attempt toasast the States in meeting these
nulestones, the Nuclear Regulatory Commission.
(NRC) has developed and issued several docurnents
providing puidance on the development of an LERW

disposal Taclity. This document provides guidance to -
an apphicant on establishing a yuality assurance pro-. . |
gram to mect the guabity control requirements of 1-

te 10 ol the Code of Federal Regulations (10 CER),

Partol, Secton 61.12()). Although the NRC s in the.

Sprocess of revising the requiremients of 10 CFR

611205 the rule chanpe will not affect use of the

gidance provided herein, The stal intends to
change the current OC requirements, including
managerial controls and audis, to reguire & QA pro-
prient, wheh, i fact, will Turther support this ywd
ance.

Revision [ ol this document incorporites comments
provided hy participants during workshops conducted
on the application of the docuraent. Appendix A to
this document summirizes the essential elements of
aguadity assurance (QA) program. Appendix B3 sum-
marizes the pubhe commenis received on the draft

version and the NRC's responses to those comments

and where the necessary changes were incorporated
tn the final report,

The puidance offered herein is not a regulatory re-
quirement. Inaddiwon, the NRC is in the process of

developing QA puidance in several other related

arcas and s contnming to conduct workshops on the
OA principles to be used by anapplicant for license

of an FERW disposal faaility, including wurkxhnpq

Tor site charactenization activities,

2 REGULATORY BASIS FOR

QUALITY ASSURANCE
PROGRAM

. The NRC .smff prepared this QA gondince document

for application in the development of LERW dis.
posal Lacihinies to provide gusdance toan appheanton
mecting the guabity comtrol (QO) requirements of 10
CEFR 61.12(). The regulition requires that o heense
apphication for an LERW facility include o desenp-
non of the QC propram to be apphed for determmng
the characterssues of a natural disposal site, e
regulation also requires a QC program during design,
construction, operation, and closure of the Lind drs-
posal facibity and the recept. handhng. iind cmplace-
ment of waste. Audits and manageral controls must
be included. The purpose of the managerial controls,
audits, and QC program required by 10 CER 61,.12())
is o ensure a planned, organized, and documented

Approach ta meeting the performance objectives and

the technical requirements of 10 CER Part 61, 'The
requirements stated in 10 CFR 61.12¢)) establish the
need for developing a QA program and the guidance
provided herein.

A QA program includes a multidisciplinary system of

-management controls supported by quality verifica.

tion and overview activities that demonstrate com-
pletencess and appropriatencess of achieved qui ity. A

QA program sCrves as i means to mecet the require-

ments for audits and managerial controls alonp with
demonstriting that the QC requirements are met, A

, ()A program wncludes QC,

~'T'his document pr(wldcs g,md.mcc toan applicant for
developing an aceeptable guality assurance propram,

using 18 criterin that are similar to the eriteria devel-
oped for Appendix BB to 10 CIFR Part 50 Althouph
Appendix B is not a regulatory requirement for an
LLRW disposal facility, the criteria that were devel-
oped for 10 CFR Part S0 arc basic to any QA pro-
gram. Some of the criteria addressed here are identi-
calto eriteria addressed in 10 CEFR Part S0, and some
criteria have been modificd to address an LLRW dis-
posal facility,

This document specifically establishes QA guidance
for the design, construction, operation, and closure

~of structures, engincered or naturad systems, and

components whose function is required to meet the
requircments of 10 CFR Part 61, These include

i dcsu,nmg, purchasing, hhru.mng, crecting, install-
..;.'lng. and dc‘mmb.luw:lws inspecting, testing, oper-
- -ating, receiving, handling, and emplacing waste: and
“o-closure and active maintenance. In addition, at the
~time of licensing, the applicant will have to demon-
- strate that the facility will meet the performance ob-
" ]cuwu. and technical - requirements of 10 CIFR




Part vl A propecy deapned and implemented QA
proctartwall pronete the reguired addos, managerid
comttrole and O roprym necessan for demonstrat.
2y that the requerements will be met.

A dehmed wrrceshanms, codes, and standards as
compiing all those planned and ssstematic actions
POCUSSN o prone that astructure, svstem, or come-
poaentwiil pedtors sadactonty an service, and in-
cludes Q0 When the product s a report of a sigmifi-
Cant studs onmvestipation, QA also compnises those
Planved and setematic actions neeessary o provide
adeguate contudence mothe vahidiy and inteprity of
the reported daty methods, and procedures and in

the pretection, retrievabiity, and rephcability of the

data,

Chapter 9 o NUREGO 1199, Standard Format and -
Content ol a Lacense Application Tor Low-1.evel Ra-
dronctive Waste Dhsposat Facility,™ and Chapter 9 of

NUREG-1200, “Standard Review Plans for Review
of abacense Appheaton fora Low-1evel Radioactive
Waste Disposal Facilny,”™ provide the applicant addi-
tonal QA pidance. NUREG-1383, *Guidance on
the Appheation of Quality Assurance for Character-
1zing i Low-Tevel Radioactive Waste Disposal Site”
provides guidance on the application of QA for site
characterization.

3 QUALITY ASSURANCE
CRITERIA

The following I8 criteria are identified to provide -

guidance onthe development of a QA program for an
LLRW disposal Tacility,

— =

1. Organization

‘The applicant is responsible for establishing
and exeeuting the QA program. ‘The applicant
may delegate to others, such as contractlors,

agents, or consultants, the work of establishing .

and exceuting the QA program or any part
thereof, but the applicant retains ultimate re-
sponsibility for that program. The authority and
duties of persons and organizations performing
functions affecting the performance of those
AcUVItics, structurces, systems, or components to
he' covered by the QA program should be
clearly established and delincated in writing,
These functions include both the performing

functions of attaining the required quality of -

work  (quality achicving) and the assurance
functions that verify the attainment of quality
tquality assoring),
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The appheant chould clearhs desenbe the oo
pantzationil structure, inctudmg aathony, e
sponsitntlyand interface of vreanzations por
forming qualiny achievimy and quabitv-asaunny
functions, Qualiy achievement o defined e
satshictory performinee of a work activity soeh
asdodling, desipning, constrseting, or tosting i
accordance with techmeal onter, reguige
ments, and procedures. The guality-assuniny
functions are venfving that an appropoate OA
program has been establiched and effecnveh
exceuted and venfvig, by cnvellanee, audit,
orinspection, that activities meet the pertorm.
ance objectives and technical requirements for
10 CEFR Part o1,

The persons and orgamizatons perfonming
yuality-ussuring Tunctions should have sulli

- cient authority and organizational freedom o

identify quality problems: to iitite, recom.
mend, or provide solutions: and to venly imple.
mentation of solutions, This s not to sppest
that identifying quality problems and finding
solutions is innted to those performmg qualhty -
assuring functions. Such persons and organiza-
tons performing  qualitv-assuring functions
should report to management at such a fevel
that this required authority and organizational
frecdom, including sufficient independence
from costand schedule when apposed to safety
considerations, are provided.

Because of the many variables involved (such as
the number of personnel, the type of activity
being performed. and the Tocation or tocations
at which activitics are performed). the organ-
izational structure for exceuting the QA pro-
pram may take various forms, provided the
persons and organizations assigned the quality-
assuring functions have the required authority
and organizational frecdom toperform their as-
suring and verifying assignments, Irrespective

-of the organizational structure, the individ-

ual(s) assigned the responsibility for ensuring
¢ffective exceeution of any portion of the OA
program at any location at which activities sub-
ject to this guidance document are being per-
formed should have direet access 10 whatever
levels of management may be necessary o per-
form this function.

—

Quality Assurance Program

‘The applicant should establish, at the carliest
practicable time and consistent with the sched-
ule for accomplishing the activities, a QA



program that comphies with the recommenda-.”
tons of thie document. The QA program.

chuuld be dos amented by wntten policies, pro-
cedures, or marictons and should be carricd
aout in accerdance with those policies, price-
dures, and mstructons throughout the Wfe of
the faalty, from charcterization through i
cense transder o termination, The applicant
should denudy for the bfe of the facility the ac-
tvities, structures, ssstems, and components o
be covered by the OA program and the major
arganizations participating in the program, to-
pether with the functions of the organizations.

The OA program should provide controb over

allactivinies affecting the quality of the wdentis

fied activities, structures, systems, and compo-

nents to an extent consistent with ther re-, _
quired performance. Activites affecting quality - - -
should be performed under suitably controlled

conditions. Controlled conditions include the

use of appropriste cquipment; suitable ¢nvi- -

ronmental conditions for performing the activ-

ity. such as adequate cleanliness; and assurance ™

thirt all prerequisites for the given activity have
heen satisfied.

The program should take into account the need
for special controls, processes, test equipment,
tools, and skills to attain the required quality of
the designated activities, structures, systems, or
components, and the need for verification of
guality by inspection and testing. ‘The program

should provide for indoctrinating and training

personnel performing activities affecting qual-
ity to ensure understanding of the technical
procedures and QA requirements. ‘The appli-
cant should regularly review the status and ade-
quacy of the QA program,

Once of the principal managerial controls is a
sclf-assessment program. Personnet and or-
panizations responsible for carrying out the
self-assessment function, including safety com-
mittee  activities. audits, and  independent
assessments, are o be cognizant of day-to-day
activities so that they can act in an ad-
visory capacity. Personnel performing sef-

assessment activities are (o be technically and -
performance oriented, primarily focusing on
the quality of the end product and then focusing

on procedures and processes; they are not 1o

have direet responsibifities in the arca they are -
assessing, Sclf-assessments are to be accom-

phished using procedures, orappropriate means
thatarc of i detanl commensurate with the com-
plexity and unportance o safety of the activity.

T Management personnced from othes organiza-

nons participating in the QA program should
regulirly review the status and adequacy of
their particular QA program. Appendie A o
this document provides asummary of the essen:
tal clements of 3 QA program,

Design Control

The following definttion of design s consistent
with the defintion as defined i the Atonne e
crgy Act of 1954 The term "design, ™ as delined
for an LLRW facility, refers 1o speaifications,
drawings, design criteria, and component per.
formance requirements for the natural and en-
gineered components of the TLRW facilny. Tt
includes design at cach stage of development

“(ie. from conceptund design to final design).

Design information and design activities refer
to data collection and analysis that are used in
supporting design development and verifica-
tion. “The design inciudes peneral plans and
detailed procecures for data collection and
analysis that are used to support design devel-
opment. Data analysis includes the initial step

Jof data reduction, as well as the performance

assessments that integrate many other data and
analyses of individual parameters.

‘The design of an LI.RW facility inctudes
(1) characterizing the geologic setting, (2) pre-
dicting the long-term stability of the site,
(3) predicting the environmental interactions
between the site and its surroundings, (4) plan-
ning and specifying processes for handling
LLRW, and (5) specilying requirements for
constructing facilities for hundling 1.1LRW. The
design process includes developing computer
codes used in modeling the characteristics of
the geolopic setting or in predicting environ-
mental impacts, such as groundwater travel and
seismic activity, ‘The degree of design control
that management must exercise over a piven
clement of the design depends toa great degree
on how important that element is for mecting
the performance objectives or the technical re-
quircments for the LLRW facility, or both. The
ability to demonstrate the soundness of the de-
sign is a key consideration in establishing mana-
perial controls. '

“Scientific_investigations carried out to charac-

terize the site should he defined. controlled.

—and verified. The intended use of data should

be documented as part of the planning. Any al-
ternative use of the data should be evaluated
for s appropristeness and the justification

NUREG-1203, Rev. t



Jocumented Plannmy hould ensure the com-
patiiliny of wGentific investipations: with any
conceptual o mathematical models used
cach apphcalte dage. Pliinning should estab-
st provesions bor the evaluation of data qualiy

teensure that Jata penerated s vadid, compara- &
ble. complete, representative, pruusc and dC-_

curale

The range. accuracy, and precsion of equip-
ment used for saentific investigations should

be specthied i order to be commensurate with ”
requtrements. Saentilic investigations should ©
be performedin accordance with nationally ree-
opnized standards where available. Standards - -
used without modification require documenta-
ton by reference only. If deviation from stan- -

dards or establishment of specifically prepared
procedures is deemed appropriate, the modifi-
cations or new methods should be documented

1in sufficient detail to be repeitable and should

he evaluated, justificd, and approved.

Data not collected under the control of a qual-

ity assurance program mecting the guidance of
this document should be qualified before its use
for characterizing the site. The guidance, pro-
vided in NUREG-1298, “Qualification of Fx-
isting Data for High-T.evel Nuclear Waste Re-

positories,”  should "be used 10 determine

aceeptable qualification methods.

Peer reviews may be used to provide adequate -
conlidence in the work under review; this work

may be a design, a plan, a test procedure, a

rescarch report, 4 materials choice, or a site-.

exploration. Because of the potential uncer-
tainty in most geotechnical data and their analy-

ses. the need o make projections over several o
hundred years, and the lack of unanimity .
among experts, ex pert judgment will need tobe -

used in assessing the adeguacy of some work. ™

Peer reviews are o mechanism by which these

judgments may be made. ‘The guidance of
NUREG-1297, “Peer Review for High-Level
Nuclear Waste Repositosies,” should be used
for determming the applicability and conduct-
INE Q4 PLer review

A design control program should be docu-
mented and implemented before design work
starts. Mcasures should be established to en-
sure that zlpplicuhlc regulatory requircments,
as defined in 10 CEFR Part 61, arc correctly

transluted into specifications, plans, drawings, -, -
procedures, and instructions. ‘These measures.,

should include provisions to ensure that appro-
priate quality standards are specified and in-

NUREG-1293, Rev, 1

cluded in the desipn docoments and that dern-
tions  from such standiards are controlled.
Measures also should be estibhished for selee-
tion and review Tor sutabuiiy of application of
materials, parts, cquipment, and processes that

- are essential to the functions of the structures,

systems, and components, The program should
Goy describe the measures that ensure venfus
tion or checking of desipn adequacy, such as de-
sign review, use of alternative caleutanonad
mcthods, or performance of a qualification
testing program under the most adverse design
conditions; (b) identify the positions or organi-
zations responsible for design verification or
checking: and (¢) deseribe the measures taken

. toensure that the verilication or checking proc-
ess 1s performed by individuals or groups other

than those responsible for the original design,
but who may be Trom the same organization,

The applicant should déscribe the meastres of

“identifying and controlling design interrelation-

ships, both internad and external, and for pro-
viding coordination  between  participating
design organizations.

Necither the onginal designer nor normally his
immediate supervisor should be responsible for
design verification. Design verilication consists
of confirming that the design of the structure,
system, or component is suitable  for s
intended purpose. Design checking, which also
should be performed, includes such things as

~confirming the numerical accuracy of compy-

tations and the accuracy of data input to com-

.. puter codes. Confirming that the correct com-
. puter code has been used is part of desipgn
. verification. Design verification requires that

the responsible individual or group possesses a

-fevel of skilt at feast equal to that of the original

designer; design checking, however, can be per-
formed by less skilled persons. Design should
not he verificd by persons whao checked the de-
sign.

Design changes. including ficld changes, should
be subjeet to design control measures commen-
surate with thosc applicd to the original design
and should be approved by the organization
that performed the original design, unfess the
applicant designates another responsible or-
ganization,

Errors and deficiencies in the design, including
the design process, that could adversely affect

“the performance of any structures, systems,

components, or activities covered by the QA
program arc documented, and  corrective

action, including root-cause  evaluation  of




spmbiwant errors and Jeficienvies, s l.\kl:n \n -

prevent repetmaon.

Computer software used o caleulate or de-

velop dina to auppert a hicense application

should be venfied. validated, and documented.
“tmal Techmeal Position on

NUREG 0880,
Documentation of Computer Codes for High-
Fevel Waste Manapement,” provides guidance
on documentaton. Guidiance for preparation
of softwire guabty assurance plans is found in

the Institute of Plectneatand Blectronics Fingi- -

neers (EET Y Standird 730- 1983 21EET Stan-
dard for Soltware Quality Assurance Plans.”
Computer saltware verification o defined as

the process that demonstriates that the com: -

puter sofltware performs its stated capabilities
and functions. Computer soltware vahidation is

defined as the process that demonstrates that - -

the mathematical model embodied in the'com-
puter softwareasacorrect representationof the,
process or system for which it is intended. . L

Computer software should be placed under
confipuration control as each basceline element
is approved. Changes to computer software
should be systematically  evaluated, coordi-
nated, and approved to ensure that the effctof
i change is carcfully assessed before updting
the baseline.

Procurement Document Control

Mueasures should be established to ensure that -

applicable  regulitory  requirements,  design
bases. and other requirements needed to
ensure adequate quality are suitably included
orreferencedin the document for procurement
of material, equipment, and services whether
purchased by the applicant or by its contractors
or subcontractors. To the extent necessary, pro-,

curement documents should require contrac- . -
tors or subcontractors to provide a QA program. T

consistent with this guidance,

Procedures should be established that clearly

deseribe the sequence of actions to be per- -
formed in the preparation, review, approval, .

and control of procurement documents. Pro-

curement documents are the medium of ex-

change of information between the applicant
and its contractors or between the prime con-
tractors and subcontractors, [Us paramount
the sudeess of the design, construction, and op-

eration of an LLRW facility that these docu-

—e- ments-be planned, released, and distributed

o with utmost gire. For the more important in-
" structions conveyed by procurement dicu-
ments, it is prudent to also conduct meetings ta
review the contents and emure that the result
g actions will take place as planned.

Particulisr care should be exerased in commir-
nicatmg the requued management controls (o
contriactors and subcontractors supplving sery-
ices related to site chanacternization to ensure
that results can be reliably demonstrated. Pro-
cedures thatare to be followed and records that
are to be generated and retiuned must be
clearly sdentificd i the procurement docu-
ments, [tis the responsibility of the apphlicant o
ensure thit contractors and  subxontractors
have the needed information and that they fully
comprehend the informaton and the signilis
cance of its vse.

Qualficd personnel should review and concur
in the adequacy of quality requirements stated
in procurement documents. This review should
determine that quality requirements are cor-
rectly stated, inspectable; and controllable and
contain adequate acceptance and rejection cri-
teria and that the procurement document has
been prepared, reviewed, and approved in ace
cordance with QA program reguirements, ‘The
review and approval of procurement docu-
ments should be documented before such docu-
ments are released, and- the documentation
should be available for verilication. Changes
and revisions o procurement  documents
should receive the same or equivalent review
and approval as the original documents,

Procurement documents should identify (i) the
documentation (c.g.. drawings, specifications,
procedures, inspection and fabrication plans,
inspection and test records. personnel and pro-
cedure qualifications, and chemical and physi-
cal test results of material) to be prepared,

maintained, and submitted to the purchaser for
review and approval and (b) those records
nceded to be retained, controlled, and main-
tained by the supplier and those to be delivered
tothe purchascr before the hardware is used or

.mcmllcd

‘N

Procurement documents should  contain a
statement specifying the procuring agency's
right ol access to the supplicr's facilitics and re-
cords for the purpose of source ingpection and
audit. '

NUR! -1203, Rev.




when determining whether instructions, proce-
dures, and drawings are needed is: *What infor-
mation will be neceded to demonstrate that the
LLRW [acility was designed, constructed, and
operated in a way that ensures the performance -
objectives and technical requirements of 10
CEFR Part 61 are met?” It is the applicant's re-
sponsibility to ensure that the needed records
are identified, coltected, and stored regardless .
of whether the records are gencerated by the ap-
pheant or by i-contractor. '

NUREG-1293, Rev. |
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w60 Document Control
5. Instructions, Procedures, and Drawings Documents that contain design, construction,
: uperation, closure, and acuve mamtenanee re-
Fhe apphicant s responsibie for ensurm '.lhm l. guircmcms should hL pr(x'rdurnlly_(."ﬂll_ll‘t\ll('d
PPl | g : in their approval, ssuance, and distnibution,
sctivities affecting guality are preseribed and Before such documents and changes thereto
potformed in accordance with _dm‘umcmcd in- are released, they should be procedurally con-
strachions, procedures, o driwings, Procedures. trotled 1o ensure the contents of the documents
shonihd he estabhished that clearly delineate the. are :ldcquulé. the quality rc.m‘;uircmcnt:« are ap-
soguence o actons W e perdomed in the * propriately stated, and the appropriate distri-
preparabion, review, approval, and control of bution is established. Approved changes should
instructions, procedures, and drawings, Instrue- be included in instructions procedures, draw-
nons, procedures, or drawings should include ings. and other documents before the c.h.:mpc s
Aapproprite guantitative aceeptance criteria for i ;l.cmcmcd ' T
deternming that important activities have been l '
sutistactonly accomplished. Procedures should be established Tor identify-
ing those individuals or groups responsible for
reviewing, approving, and issuing documents
Fwo primarye reasons exist for maintaining and revisions to those documents, Changes to
planned and approved  instructions,  proce- documents should be reviewedand approved by
dures.and drawings for the performance of the the same organization that reviewed and ap-
designated activities, structures, systems, and proved the documents originally, or by other
components. The first occurs when there is a gualified responsible organizations delegated
need to perform an activity in a specific way and by the applicant.
seqytienee. The Tormal instruction, procedure,
or drawing provides not only the specific way Obsolete or superseded documents should be
and sequence but provides eriteria to permit an controlled to preventinadverient use. A master
independent verilication that the activity was list or its equivalent should be established to
performed carrectly, ‘The second occurs when identify the current revision number of instruc-
there is a need to document the tools, methods, tions, procedures, specifications, drawings, and
and in-process results for the benefit of others procurement documents. The list should be re-
who will later review the decision process and vised and distributed o predetermined, re-
evaluate the conclusions reached. The conduct ~sponsible personncel to prevent use of super-
of ficld and laboratory geotechnical tests . seded (outdated) documents.
requires preplanned procedures to be followed ™ - 77 T ' . ' .
by a screntist, but as the testing progresses, the _ I)Dcun‘wms rt.‘ln_lfd o an activity, such asmam-
procedures will be changed to reflect new and tenance 'Ul'.m()'dlhf.'.l‘l!(\n. .shuulq Ihc ;n_'n.xlnhlc at
different practices dictated by in-process infor- the work site at which the activity will be per-
mation. Al the conclusion, the progcedure fol- formed before the work commences.
fowed by the scientist and the information gath-
cred will be fully documented.
{ ]
A key question for the applicant to consider 7. Control of Purchased Material,

Equipment, and Services

Mecasures should be established to ensure that
material, cquipment, and services purchased
directly or through contractors and subcon-
tractors conform to the procurcment docu-
ments. As appropriate, for source evaluation
and selection, these measures should provide

- objective evidence of quality furnished by
“the contractor or subcontractor, inspection at
the contractor or subcontractor source, and




examination of products upon delwery, Docus
mentiry evidence that materid and egupment

conform to the
Gould be asadable at the LLRW disposal facil-
ity hefore such materal and equipment arc in-
stalled o used s documentary evidence
“Hoold be retaoaned i the apphivant and should
b detaded enongh o adentfy the specific re-
grirements imposed on the purechiased material

and equipment. Atintenvals consistent with the
importinee, cotnplexaty, and guantity of the-

pronduct of services, the apphaant or s desig-
nee shouht assess how effechively contractors
and subontractors control gualiy, o

Phis entenon can be difficult to mplementif a©

companent or cervide s contracted and subeon-
tacted through o senes of subcontractors orif

1 s broken down anto elements and ‘subeon-.
tracted. Becanse the applicant retains the re- . .

sponsibiliny for the end resultso i should review

the contracting and subcontracting (o ensure -

that the controls everased puarantee that the
planned products and services are aceeptable.

Identification and Control of Material,
Parts, and Components

Measuresare needed to provide formal control T

over and wdentification of items such as core,
faboratory test samples, raw materials to be
used in construction, fabricated  parts and

assembties, and material or components found

1o be defective. AL material collected for ob-

servation or tests that contribute to the design

hases. all material that contributes to the con-

structed IRW facility, and all material related

to the operation of the LLRW facility should be
wentiflicd and controlied for a period of time
specilied by the technical organizations.

PProcedures shoutd be established for identify-
ing and controlhing materipls, parts, compo-
nents, peotopic cores, and field and faboratory
samples. These procedures should ensure that,
where appropeiate, wdentificition of the item,
care, or sample s maintained by appropriate
wentification cither on the item, core, or sam-
ple. oron recordstrirceable to the original item,
core, or sample. These identification and con-
trol mesare should be designed and main-
tined to ensure that geologie and environ-
mental dia are correctly identificd 1o the time

and exaet focation of origin and that identilica. -

provarement  reguirements

tion s maintuned from collection through ship-
ment, sample sphit (subsample). and subse-
quent analysis.

Procedures established fordenaifying and con-
trothing  muterads, partse and  components
should ensure that, where appropriate, the
itemasdentficd by heat number, part number,
seriad number, or other suitable means, cither
on the item or an records traceable to the item,
as reguired throughout fabncation, crechon,
nstablation, and use of the nem. Thesedenuds
cation and control mensures should be designed
to prevent the use of incorrect or defective mae

o tenal parts, and components,

Control of Processes

Processes alfecting the quality of items or seryv-

ices should be controlled by instructions, proce-

Jures, drawings, checkhists, or other appropri-.
ate means. Processes that control or verily

quatdity should be performed by qualified per-

sonnel using documented procedures. '

Qualification records ol procedures, cquip-
ment, and personnel associated with special
processes should be established, filed, and kept
current.

10.

Inspection

Inspeetion should be performed as a verifica-

S tion activity to ensure that work, including prior
<. inspections, has been properly performed.

- A program [or inspecting the results of the ac-

tivitics-alfecting quality should be cstablished
and executed by or for the organization per-
forming the activity to verily conformance with
the documented instructions, procedures, and
drawings for conducting the activity. Such in-
spection should be performed by individuals
other than those who executed the activity he-
ing inspected, BExaminations, measurements,
and tests of material or products processed
should be performed for cach work operation
as appropriate.

If inspection of processed material or products
s impossible orprovides a hindrance, process-
ing mcthods, cquipment, and personnel should

- be monitored, and thus controlled indirectly,

Both inspection and process monitoring should

[T R SN PR



be provided when control is m.ndgqu.ﬂc“nhnu( ’
I mandatory inspection hold points-
iwhich require witnessing or mspecting by the E
appheant’s desienated representative and bes -+

both.

vond which work should not proceed without

the consent of 1t designated representative)

are required. the specific hold pomnts should be-

indicated in approprate documents,

1.

Test Control

Atest may he conducted todetermine J anitem
or service ssaeceptable or o acquire additioni
mformation. ‘Testas defined as an operation
cmploved to resolve an uncertintys it process
o aseertun effectveness, value, proper func-

ton, quality, or other characteristics: or a proc-

ess to understand o system, subsystem, compo-- _
‘The results of a test should -
be documented to indicate an item’s accep-

nent, or structure.

Linee or rejection,

A test program should be established to ensure”
that all tesuing required to demonstrate that =

structures, systems, and components will per-
form satisfactorily in scrvice is identificd and
performed in accordance with written test pro-

cedures that incorporate the requirementsand
acceptable limits contained in applicable design -

documents. ‘The deseription of the test should

indicate the purpose of the test. The test pro-

gram should include tests conducted before in-

stallation, preoperational tests, and tests pcr-

formed during operations.

"Tests should be planned and conducted accord-
ing to documented procedures, and results
should be documented and retained as QA re-
cords. T'est procedures should include provi-
stons for ensuring that all prerequisites have
Deen met. that adeguate test instrumentation is
available and used, and that the test is per-

formed under suitable environmental condi- -
Test results should be evaluated toen- & 7

tions,
sure that test requirements have been satisfied.

NUREG-1293, Rev, |

Control of Measuring and Test
Equipment

All measurements that affect site characteriza- 7

tion, the quality of the design, construction, or
operation of an L.LRW facility should be taken
only with instruments, tools, gauges, or other

”mc.lsunng. devices that are sceurate,
~rolied, calibrated. - and adjusted at prede-
termined intervals o maintain accuracy within

con-

 pecessary limits.

- Provisions contained in procedures should de-

scribe the calibration technigoe and frequency,

-~ maintenance, and control of the mcasuring and

test cquipment that is used in the measuree

ments, as well as inspection and monitoring of

any activitics, structures, systems, and compo-
nents important to mecting the appheable re-
quircments.

Measuring and test equipment should be la-
beled, tagged, orotherwise docummented toimdie
cate when the nest calibration s due and to pro-
vide traceability to calibration test data. It
should be calibrated at specific intervals based
on required accuracy and cquipment history of
drifting, precision, purpose, and other charac-
teristics that could affect accuracy. When a
piece of measuring and test equipment is found
to be out of calibration, evaluations should be

made to determine the validity and aceeptabil-
ity of measurements performed since the last
calibration. Inspections or tests should be re-
peated on suspect items.

Reference and teansfer standards should be
traceable to nationally recognized standards or,

- should national standards not exist, provisions

should be established to document the basis for

- calibration.

13,

Handling, Storage, and Shipping

Measures should be established to control han-
dling, storage, cleaning, packaging, prescrvit-
tion, and shipping of items affecting the quality
of the design, construction, operation, closure,
and active maintenance of an LLRW [acility. It

" is of particular importance that attention be

given to application of this criterion to the con-
trol of samples to prevent damage, loss, dete-
rioration, and misidentification. When neces-

- sary for particular products, a special protective
- environment (such as an inert gas atmosphere):

‘ " moisture content lévels, and temperature lev-
~cls uhould be cpcciﬁcd and pr(widcd '

' Pmccdurcq should be prcp.xrcd that pmndc for

~ the clcanmg,, handling, packaging, preserva-

© tion, storage, and shipping of samplcs, materi-

als, components, and assemblics, in dccordance

. with design and specification requirements to




prevent damage, loss, or detenoration by envi-~

ronmental condinions, Qualified  individuals
shouhd perform these activities in aecordance
with preplinned work instruchions,

Samples should be controlled during handling,

storage. and shipment to preclude damage or -

loss and to mmsmize detenoration. Controls
should be established for appropnate packag-
g, handling, and modes of transportation,
with consideration being given to types of con-
Luners, time constraints on perishable materi-
als (that s, shell life), and other environmental
or safety considerations applicable to the sam-

ples. Measures should be taken to aveid sample
contamination duning handling and shipment. .
Where multiple organizations are involved, ap- -

propriate procedures should deseribe interface
and custody responsibilities. Sample identifica-
ton should be verified and maintained when
samples are handled, transported, or trans-
ferred from one organization’s responsibility to
another.

Provisions should be made to maintain sample
characteristics, integrity, and identification
while in storage. ‘These provisions shoutd be
cansistent with the planned duration and condi-
tions of storage and should deseribe actions
to be taken where samples have @ maximum

life expectancy while in storage. Storage
methodology should be developed and imple--

mented to ensure that samples are miintained
i predetermined  environmental conditions
commensurate with the samples’ intended pur-

poses. Samples should be controlled to pre-
clude mixing of like samples or contamination, = = .
Provisions should be made for identification’

and storage of tested samples in arcas physi-
cally separated from untested sample malteri-
als.

4.

Inspection, Test, and Operating Status

The inspection and test status of samples, strue-
tures, systems, iand components should be iden-
uficd. Such identification will prevent inadver-
tent use of a sample, structure, system, or
component yvet to be inspected or tested or that
has heen found unaceeptable for use.

Measures should be established to indicate, by
the use of markings such as stamps, tags, labels,

routing vards, or other suitable means, the

status of inspections and tests performed onan-
dividual items of the LIRW disposal faciliy.
These measures should provide for identfying
items that have satisfactondy passed required
mspections and tests, where necessiry 1o pre-
clude inadvertent bypassing of such inspections
and tests.

Measures also should be established for indi-

cating the operating status of structures, sys-
tems, and components of the L1LRW disposal
facility to prevent inadvertent operation. Such

~measurcs should be subject to the same con-

trols as the original review and approval.

1S,

Nonconforming Materials, Parts, or
Components

Mecasures should be established to control ma-
terials, parts, or components that Jo not con-
form to requirements in order to prevent their
inadvertent use or installiation, These measures
should include, as appropriate, procedures for
identification and  documentation, including
followup verification for the proper implemen-
tation of corrective actions by the QA organizi-

- tion in a timcely manner, as well as segregation,
_ disposition, and notification to affected organi-

zations, Nonconforming items should be re-

“viewed and cither accepted, rejected, repaired,

or reworked in accordance with documented

<. procedures. :

16.

Corrective Actions

Corrective measures should be established to
cnsure that conditions adverse to quality, such
as failures, malfunctions, deficiencies. devia-
tions, defective material and equipment, and
nonconformances are promptly identified and
corrected by those individuals or groups that
have been amthorized to perform this function
‘The measures should ensure that the cause of
the condition is determined and that corrective
action is taken to prevent the condition from
vccurring agiin. Actions taken should be docu-
mented and reported to appropriate levels of
management in a imely manner.
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17. Quality Assurance Records

OA revords furnish evidenee that activitics af-

fecting quality have been property performed.
" “The records should include the following: oper-
aung fogs and the results of reviews, inspec-
tions, tests, audits, monitoring of work per-
formance. and material analyses. ‘The records
also should include closely related data such as
yualifications of personnel. procedures. and
cquipment and the evaluations of the various
radiation exposure pathways and the analyzed

doses from the pathways included in the license.. -

apphicanon. Inspection and test records shouid,
at a mimmmum, Wdentify the inspector or data re-

corder, the type of observation, the results, the

acceptability, and the action taken in connec-

tion with any deficiencics noted.. Records .
should be identifiable and retrievable. Consis-.
tent with applicable regulatory requirements,
the applicant should establish requirements
concerning record retention, such as duration,

location, and assigned responsibility.

18.  Audits, Surveillance, and Managerial

Controls

A comprehensive system of planned periodic -

surveillance and audits should be carried out to
verily cffective implementation of the QA
program. The audits should be performed inac-

cordance with the written procedures or cheek-.

lists by appropriately trained personnel who do
not have dircct responsibilitics in the arca
audited. Audit results should be documented -
and reviewed hy management personnel who

have responsibility in the arca audited. Con- -
trols should include documentation, review,
and record maintenance of the audit program;™

frequency of audits: and followup action of defi-

cient arcas, including correction, <uwcnllancc.

Or examination,
Well-planned verification” techniques provide
the means to measure and control the status of

the design. construction, and operation activi--
tics as they relate to meeting 10 CFR Part 61
requircments. Real-time awareness of anoma-.

lies permits immediate analysis and correction
of identified problems and of the cause uflhc
problems.

NURLEG-1293. Rev.

o Audit and surveillance planning should be de-

termined by the work schedule and the signifi-

" cance of the work that is ta be abserved. Audit

and surveillance planning should not be based

on conducting such reviews every so many

months because such routine can anly cause the

verification process to Jose credibility to the
auditee and the auditors as well.

4 APPLICATION OF THE
REGULATORY REQUIRE-
MENTS FOR MANAGERIAL

. CONTROLS, AUDITS, AND
- QUALITY CONTROL

- 4.1 Timeframe for Applying Managerial

Conlrols _

“:The rcgul.uury rcquxrcmcmc for managerial con-

trols, audits, and quality control apply 1o the
preoperational phasc, the operational phase, the site
closure phase, and the post-closurd institutional con-
trol phase, and covers any structure, cngincered or
natural system, or componeént whose performance is

- required to mecet the performance objectives of
10 CFR Part 61 and limit the exposure to or release
of radioactivity.

The applicant should develop and implement an of-
feetive quality assurance program before start of site
characterization activities and, as the ticensce, should
continue the implementation of an cffective quality
assurance program through hicense transfer or termi-
nation,

An applicant is obligated to have management con-

“trols in place during the investigation of the disposal

site’s characteristics and the analysces to establish i
base for its suitability. ‘Ihe applicant must be pre-

_pared to demonstrate in the license application that

‘the proposed disposal site, disposal site design, land

disposal facility operations (including equipment, fa-

* - cilities, and -procedures), disposal site closure, and

- post-closure - institutional control arc adequate to

demonstrate - that the performance objectives and
technical requircments of 10 CFR Part 61 will be
mct. The applicant should expect that the validity of
information contained in the license application will

.be challenged during licensing review and hearing,

and the applicant must be prepared to defend the va-

~ lidity of the data, the analyses, or the conclusions

rcached.” A well-designed and effectively imple-
mented QA program provides the disciplined ap-
proach, verification of results, and records to support
lhc pnsmnm nkcn n mc hccnsc .:pphc.uum



4.2 Graded Approach for the Apphmlmn

of Managerial Controls

The QA program provides the pecessary controls

ovet activities Lo ensure the performance objective
and the techmead requirements are metand that the -
results van be demonstrated. The management con-

trolcapplicd toan em o activity to ensure the integ-

tity of the resutts witt vary as a function of the degree
of confidence needed regarding the quality of the -

tem or activity, Crincad 11eme or activitics may re-
quire extensive contrals throughout all stages of Jde-
velopment, whereas fess critical items or activities
may require only hmted controls. The application
and degree of management controls apphed 1o an
HOI Or activity s process 1o be exercised by the re-
sponsible techmcad stafl donng the planmng stapes.

Fhe ceterntand method used for grading the apphica-

ton of manageral controls should be described ina
procedute.

A pranded approach m the apphcation of managerial
cantrols provides confidence in the guadity of i prod-
uct commensurate with the product’s umportance to
meeting predetermmed objectives. However, the
quahty ol product or dila s not necessarily
miproved by increasing the managerad controls, Ap-
propriately applicd controls will provide confidence
m the end product quadity and provide objective evi-

dence o demonstrate that requisite guahty was .n-_: ]

tuned.

The graded approach permits the scientists or engi- -

neers Lo predetermine, during the work planning. - -
phase, the managerial controls aceded o provide ™
confidence in end products and to provide objective -

cvidence of end product qualitv. As an example, il a
Freld test could be conducted only once and the re-
sulting data from the test was key (o o decsion as to
the stabnhity of a potential disposat site, carefully
planned managerial controls should be applied. On
the other handof the same test were bemg conducted
to cheek equipment or establish o process, very few
managerial controls would he applied and perhaps
there would be no documentation other than the sci-
entist's personal log.

Fffective use of the graded approach dictates that a
Jevrsion process he establishied and used during work
planming. The deasion process can be conveniently
ticd to the breakdown structure of the wurk cle-
ments.,

Atterpts to charactenize farge blocks of items or ac-
uvities inone vitepory iand .xpply the siame controls lo L+

albitems and activities under the category umbrella is

discouraged, An example of this approach is to char- -
actenize a1 nems and activities that support a licens-
g process as bemg catepory “A™and conclude that-

all of the QA program applies. Il the decision prcess

“staps at this point, the important decisions have not

been made and confusion will reign when the work
process starts. Sull needed is a decision as to whatare
the end products, what is the importance of predeter-
mined objectives, and what documentation s necded.

The use of a graded approach s recommended, but it
must be carefully planned and excecuted o be cffec-
tive. h

4.3 ldentification of Structures, Systems,
and Components Requiring
Managerial Controls

The applivant is responsible for isting all structures,
systems, and components whose function s required
o meet the performance objectives of 10 CER Part
6 or to limit the exposure o or release of radioactive
ity. In addition, the applicant should identifly activi-
tres that, if not performed or if performed incorrectly,
could result i Structures, systems, or components
not mecting the performance objectives. “The st
should be distributed by the applicant to atl parucr-
pating organizations so that they clearly understand
the effect of applying managerial controls on the de-
sign and on other quality-related activities. Al these
activities, structures, systems, and components will
be reviewed by NRU for their completencess, accu-
racy, and basis for the degree of managerial controls
to be applied.
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Appeﬁdix A.

Summary of the Essent:al Elements of a QA Program

‘The applicant should provide a description of-ns

quality assurance program as a pant of the license = -

‘The description should lﬂLlUdL the = o )
- alisting of procedures to be used to implement

application.
following as a minimum;

o abricf description of the work covered by the OA
program

s o chart of the applicant's organization

e a doscriptive breakdown of responsibilitics and

authorities  of the organizational  entities,

including the administrative, technical, and -

quality responsibilitics of each ¢ntity

o adescriptive breakdown of delegations uf work

o mnur contractors hy name

NUREG-1293, Rev.

a dcscnplum of what is 10 be done to address
cach of the applicable 18 criteria

the QA program and a schedule for their issue

l'hc npphc.ml also should provide the major

~contrictors' descriptions of their respective quality

assurance programs. ‘The descriptions should include
the above information and should be approved by the

~applicant  before  submittal  with  the  license
application. : '

If any of the descriptions defer to the implementing

procedures for identification of *who is to do what,”
the procedures should accompany the application for

.- stafl review,

Annendiv A



Appcndlx B

Summary of Public Comments on Draft T cchmcal Position Statement
(Federal Register, Vol. 51, No. 44, December 14, 1987, 52 FR 44398)

Commenter General/Comment. . Major Comments

NRC's Response

1. Tennessee Valley  Supports/Agiees Recommended

Authority deemphasizing
(Nuele ~the Importance of
Licensing & Reg. -7 Quality Levels® »
Affairs) A& Band nccce:.lry

nnagcmcnl

e -

‘T'he discussion on quality levels
has been revised sinee severnl

- readers believed thit NRC was
= recommending a two-level”
- approach. The revision cleatly
= - states that the applicant may
- have a single or multi-level
_Lapproach, and that it is the
- applicant's responsibitity to

.7 select a single or multi-level

approach, ‘The emphasis of the
guidance provided in this
document is to develop and
implement effective managment
controls to ensure that the
requirements are met,

——————— Several comments
were made, related to
differences between

- the QA and QC.

2. State of Induina
(Hazardous Waste
FFacility) '

Fach of the comments was
evaluated and, where necessary,
changes were incorporated in
the guidance. ‘The difference

- between QA and OL wis
~addressed.

3. Swate of Texas
(Low-level Radio-
active Waste
Disposal Authority)

Strongly Supports .
; very hclpful

(xulddncc on qu.lluy lcvc!s

- Noresponse required.

4. Battelle (Project

Supports/Agrees
Mitnapgement :

chucstcd uddnmn.ll
information-he:+

Fach of the comments was
< evitluated and additional -

Division) provided in dcsu,n ' information was included to
area, - - . : address the areas of concern.
S, University of Supports/Agrees Recommended ‘The suggestions were evaluated

modifying the document
to include additional

Ihinos (Dept.

of Nuclear

Lingineering)
moniioring,

guiditnee on performance

and NRC concluded that this
may he the type of additional
guidance to be developed.
Fowever, it will not be

' .addruscd in lhls rcvmnn

NUREG-1293, Rev. |
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Commenter

General/Comm_e'qt “i“Major Cumments : "+~

NRC's Rgspohse ‘

6. Paine College

< Recommended .
changing guidance - -
“to regulatory rcquxre-- .
T mcnl

* . The NRC staff concluded that a
. rule change was not warranted
. at this time. However, at a later
- date, if a rulc change is

warranted, this recommendation

will be rcevaluated.

Recommended include -

7. [Envirosphere Co.  Supports/Agrees Sce first response to TVA
. additional guidance on response, rclated to quality
.- quality levelandon "~ . levels. Also additional guidance
I site characterization. - - was included on sxtc characlcn-
ETE VSR : 7auon
8. Bechtel Supports/Agrees - Recommended . The document was revised to
National I dccmphaszzmg “7" . reflect that a one, two, or multi-

- -Quality Levels A and B
.+ and emphasizing required
~management '

- controls. -. ..

" level classification system was -
‘acceptable. Also emphasis
-in this revision was placed on

importance of necessary
management controls to meet

i‘f the requirements. See. responsc
. to TVA comment. '

9. United States
Environmental
Protection Agency
(QA & Methods
Development
Division)

Agrces

10. Golder Associates

Rccommcnd L
T dcemphasmng Quahty -
- Levels AandBand -
" emphasizing required -
-, management controls. - .-

Agrees .

Scc response to TVA and to

- Bechtel National.

11. Mactec

Recommending

decmphasizing Qualny

i Levels A and ‘B: Also
. several editorial type:

Guidance too
dctail_cd

- . changes were recom- - -

.- mended to clanfy certain
. areas.

In response to the comment

. related to Quality Levels A and
.- B, see the first response and B,
sec the first response to TVA
“and to Bechtel National.
- Remaining comments were

cvaluated and mcorporatcd as

¥ appropriate.

12. U.S. Ecology

-+ Recommend ¢ clanfymg

Agrees R
: - quality. levels, ™

SCC firsg rcs_ponsc to TVA
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