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UNCLE RALPH LETTER

DEC 22 1988

Mr. Ralph Stein, Assoctiate Director

Office of Systems Integration and Regulations
Office of Civilian Radfoactive Waste Management
U. §. Department of Emergy RW-24

Washington, B. C. 20545

Dear Mr. Stein:

The purpose of this letter is to transmit the minutes from the U. 5. Nuclear
Regulatory Commissfon (NRC) staff's November 18, 1988 meeting with staff and
representatives from the U. S. Department of Energy (DOE) and the State of
Nevada. Discussed during the meeting were the NRC comments on the DOE Qualfty
Assurance Program Description (QAPD) as well as other revisions to the QAPD, and
DOE's proposed revision to the "Nevada Nuclear Waste Storage Investigation
Quality Assurance Plan," (NNWSI/88-9). As a result of the meeting, several of
the DOE responses to NRC comments on the QAPD were found acceptable. 3Some staff
comments were removed, and DOE needs to revise some of its responses. The NRC
staff did not have any comments on the other changes to the QAPD, but

committed to contact DOE once the staff had complieted its review.

With respect to NNWSI/B8-9, the staff did not have any comments on the DOE
changes to address the open i1tems identified in the staff safety evaluation, but
did agree to inform DOE of any concerns it may have once the Hﬂ% conpletes its
review. Besides those changes needed to address the six open items, DOE plans
to make addftional changes to NNWSI/88-9. (ontained in the enclosure are the

detailed mtnuteés from the meeting along with copies of the information discussed

during the meeting. :

If you need any additional assistance, feel free to contact the NRC project

manager for the meeting Mr. Joe Holonfch, who can be reached at (301) 492-3403
or FTS 492-3403,

Stncerely,
Jahn. J, Linehan, Director - :
Repository Licensing and Quality

Assyrance Project Directorate
Division of High~Level Waste Mansgewent

cc: C. Gertz, DOE/Nevada
R. Loux, State of Nevads
D Bechtel, Clark County
M. Baughman, Lincotn County
J. Bradhurst, Nye County

DISTRIBUTION AND CONCURRENCE: SEE NEXT PAGE
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ENCLOSURE

Meeting Summary

On November 18, 1988, members of the U. 3. Nuclear Regulatory Commission {NRC)
staff met with representatives from the U. S. Department of Energy (DOE), and
the State of Nevada. The purpose of the meeting was to discuss the NRC staff
comments on the DOE Quality Assurance Program Description (QAPD) and to have
DOE provide fts respneses to those comments. These comments had been previously
discussed with DOE in & conference call on November 4, 1988, Attachment Iis
a list of attendees. The NRC staff concerns, the DOE responses, and the
disposition of the comments are contained in Attachment 2. Besides providing
{ts responses to the NRC comments, DOE alse presented several changes to the
QAPD that resulted from changes precipitated by the NRC review of the DOE
Quality Assurance Requirements Document (QARD). These are also contained in
Attachment 1. The NRC staff agreed to review these QARD required changes and
to inform DOE if there were any major problems by November 23, 1988.

In addition to discussing the NRC review of the QAPD, DOE presented changes that
were being made to the "Nevada Nuclear Waste Storage Investigatton Quality
Assurance Plan," (NNWSI/88-8). These changes were of two types. One set of
changes was being made to address the open items in the NRC safety evaluation of
NNWS1/88-9. The second set was just additional changes being made by DOE. All
of the proposed changes to NNWSI/B88-9 are contatned in Attachment 3. The staff
stated at the beginning of the meeting that although it was prepared to listen
to the addftfonal changes proposed by DOE, it did not intend to provide any
feedback on the acceptability of the changes during the meeting. DOE stated
that it understood and that it did not expect acceptance during the meeting.
when DOE had completed its presentation, the NRC staff noted that before NRC
could perform a review of the additional changes to NNWSI, 38-%, DOE would have
to formally reguest an NRC review and in that request identify the priority of
the NNWSI/88-9 review with respect to other ongoing NRC reviews. DCE agreed to
pr. side a letter. Attachment 4 is a draft copy of the revised NNWS1/88-9
document.
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Attachment 2

NRC Comments on QAPD and DOE Responses



r .:a ]
G,".fq&.

NRL Comment

A. Paragraph 2.0 in Section 2 of the QAPD Yndicates the OCRWM qualtity
assurance program will comply with the requirements in the . ¥
staff fnterprats this commitment as one which totslly spplies the
commitments in the QAR, without exception, to the GAPD. This dncludes
the QAR commitments to ANSI/ASME NJA-1-1886 and the NRC NUREGs 1297,
1298, 1318 and 0856. Consegquently, the NRC staff has not asked all or
parts of the NRC Review Plan criteria 1.1, 1.4, 1.11, 2.2, 2.8{c)b(e),
3.1, 3.2, 3.4, 3.6, 3.7, 3.8, 3.9, 6.1, 7.2, 7.3, 16.3, 17.3, 17.4, 18.2,
18.3, and 18.6. Should this interpretation be {ncorrsct, the NOE should
provide sufficient description in equivalent detail for those {Astances

where the QAPD takes exception to the QAR.

Acditiorally, although acceptable, the NRC staff believes this fs &
sorewhat cumbersome system whereby the user of the DOE QA documents muss
refer to the QAR, QAPD, and NQA-1. 1t would appear that the 0Ok consider
in¢arporating the QA requirements for the waste rapository program intoc 8
single cocument to facilitate its use and avoid misinterpretations or

reduce error in the documentis use.

DCE Respanse

- Revise 2nd sentence of ist paragraph of QAFD Sect. 2, Para. 2.0 to read:

"The OCRWM quality asswance program will comply with the
requirements specified in the QAR which are applicable to
headquarter's activities.”

= Insert the words "applicable requirements of * hatwnﬁn words "the" |
"QAR" in the second line of the 1lst senterce o?:ectim 2.1.t2m =d

- The NRC's above camment that they read the QAPD to say that the raquiruman@:,cé
. _
the QAR apply hﬂlin!ﬂti exception to the QAFD is= :{ cnéit:ﬁt :
”' y i . r g Rl - o
wafzeﬁ only the fact ons of the QAR urder which OCRM is doing work can be

RP 1.1 -~ This is covered by QAR Introducti Sect ' .

s by QAR on axd ion 1 and by QAPD paragraph

RP 1.4 - This is covered by QAR Introduction amd paragraph 1§ gauia'
paragraphs 4.2, ?;1.1, and 18.1.1. 18.5 anﬁ

RP 1.11 ~ This is covered by the IXE X to ] Al
participation is defined in% g Mmﬂf ﬂzilm m%_ “;:
described in the QAR "Introduction and QAPD Policy.”

RP 2.2 - Software control, including a camitment to NUREG covered
QAR Subsection 3.3 and QAFD Paragraph 3.1.5 0836, 1s By



RP 2.8¢C

RP 2.8e -

RP 3.1 -

RP 3.2 -

RP 3.4 -

RPB.G"‘

RP 3.7 -

RP3.8-

”3-9"

RP 6.1 -

- This ir ocovered by QAR Subsection 2.6 which references NOA-1

Supplenancs 25-1 &rd 25-4 ard Appercdiv 2A~-1. QAPD Paragragh 2.1.9
pecifins how OISR mests the GAR.

Section o of the QAR commits to NQA-1, m, Surplemenycs 28-1, 25-2, 25~
3, and 25-4 anrd Appendix 2A-1 which paets this RR compent. Parsdgpegh
2.1.9 of L=e QA.D describes “ow OCRWM meets QAR

Xdresced in QAR's Glossary, n.ch inmorporates definitions of NOA-1
Supple-.t £-1 ard xlds other definitions including design amd desiqn
activit.sw.  DPeujon chance, desin input, desion ogtput, desiap
procens, and final sesim ave ixluded in NQA-1 Supplement S-1.

NQA-1 B.K.3 arr Supplement 3S+) Puragraphs 2 and 3; QAR Section 3,
Paragraph 3.0; Aand QAPD ection - Paragrapns 3.0 and 3.1.1 akiress the
design input’ amn design orocess yr..ces of design control.

QAR Paragraph 2.5.1 v (PD Paragrarh 2.1.8 address the identification
and class:fication vi itenss irportant to waste !solation. .

QAR Paragraph .5.2 and ("PD Paragrnph 2.1.8 addcess the application of

& graded QA appro.ch.

QAR Paragraph 3.6.1, 3.£.2, 3.6.3, 3.7.4, and 3.6.5 and QAYD Paragraph
3.1.3 address data gathe Ly ard analy- is.

QAR Paragraph 3.1 and © .5, wd QAPL Paragramh 3.1.10 address the
control of design eror ad deficiency control oxd control of erronecus
data

NOA~1 Basis Requirement 6 racu.:us that documents that specify quality
requirements or prescriie activ.ties affecting ¢uality (which includes
design drawings, specs, crite1a and analyses) be reviewsd by
authorized personnel.

NQA-1 and the OCRWY approach to quality does not require this revies,
which is considered a line furc “ion of the casign organization, to be
dcne by QA personnel.

NQA-1 Supplement 3S-. Paragrsph QAR Sect. on 3 Faragraphxs 3.4.3 ard
3.5.1; QAPD Section 3 Paragraras 3.1.7 ad 3.1.8 address design
verification and the ind-pendence of the design verification ml. :

Q&RSﬁlmﬂQﬁEDBI?addressmofPeerReviaﬂ The QAR mxl QAFD
require campl.ance with NUF.G-1297 for peex reviews.

NOA-1 &Wlm AS-1 mﬂ"&; 4, 4.1, 4.2, 1.2. 1' 4.2. - and ‘.3,3
address design verification, responsibilities related to verificatios
of design, extent, and me.hods.

QAPD Section 6, Paragraph 5.0; 'Y -1 Basic Requiremant § and Supplesant
68-1smim1mmsmme«:fmdummtmlm



RP 7.2 = NOA-1 Supplement 75-1 Paragraphs 3.1, 5, 5.2, £.2.3 sAivems auLts
evaluation arnd sslection, myplier pe.r’formm 'mm:l.uatiw, and pecwipt
$nepection. QAPD Bection 7.1.1 also addresses thess topics.

RP 7.3 -~ NOA-1 Supplement 75-1 Paragragh 8.2.1, and Paragragh 9; QAFD Paragraghs
7.1.1 (¢}, (@), amd (£} (3&4) address myplier doamantation.

RP 16.3 - NOA-1 Basic Recuirement 16; QAR Subsection 16.2; GAPD Paragraph 16.1.3
adiress followap verification of proper implesantation of cxzective
action.

P 17.3 - NQA-1 Swplement 105-1 Sectiom 8, 10.1; NQA-1 Supplement 118-1 Section
S:mnmmams.ﬁ.suﬂlo.zmmde
inspection and tast records.

RP 17.4 - NGA-1 Supplement 175-1 Paragraphs 4.4, 4.4.1, 4.4.2 and 4.4.3 adiress
records storage facilities.

RP 18.2 - NQA-1 Supplement 185-1 Sections 2 and 3.1; QAR Subsectiocns 18.2, 18.4
and 18.S: QAPD 18.0, 18.1.1, 18.1.2(a), (c) and 18.1.) adiress axdit
scheduling and use of sudit plans. :

RP 18.3 - NQA-1 Supplement 185-1 Section 4; QAR Paragraphs 18.3 and 18.5.4; QAFD
18.1.2(d), 18.1.3(d) addresses conduct of axdits

RP 18.6 - NOA-1 Supplement 18S-1 Section 7; QAR Subsection 2.9 &fﬂ 16.1; ONFD

Section 2.1.12, 16.1.2, and 18.1.2(g) address txacking, followap
action, and trending. .

Disposition
1st Paragraph: The staff will review the response and provide DOE with feedback.

2nd Paragraph: DOE will provide in its letter transmitting the revision to
the QAPD, Rev. 1 a discussion of why it chose this approach.



NRC Comme=t
B. Paragraph 15.]1 of Section 15 4n the QAR datas that,

"The work assocfated with tdentification and contrel of nonconforming
1tems will be delegated by OCRWM to other PROGRAM participants becsuse
OCRWM neither directly produces nor directly procures hardware tems.®

This appears fnappropriste since paragraph 16.1.3 of QAR Section 16
states in part, “Significant conditions adverse to quality fdentified
within or by OCRWM..." A description should be provided fn the QAR ¢o
explain the system of how significant conditions sdverse to quality are
identified if other than by the nonconformance system fdentiffed im
Section 15 of the Q4R.

DOE Respense

As roted during the 11/3/88 teleccn, all references R heve Leen
interpretad to mean the QArD. to the oA

Change/replace the 1st sentence of 16.1.3 to read as follows:

"Significant conditions adverse to quality cited within OCP8 will
be reported to the cognizant Associate Directors and the Directox
OQA by using a Corrective Action Report (CAR). Nanonformancus
deficiencies, and significant conditions adverse to qunlit;
identified by OCRM personnel at other participants' facilitiss

Disposition
The DOE response 1s acceptable to the staff,



NRC Cormment

C. Paragraph 1.1.2(f) in Section I of the 0O states that, "The
responsibiitties of the Director DQA are:

*Review the quality assurance program documents of the Project Offices
and OCRwM-sanaged PROGRAM participants for compliance with sstsblished
PROGRA¥ quality assurance policies and requirements, develop a
recommendation for approval or disapproval, obtain concurrence of the
cagnizant Associate Dirsctors, and submit the recommendation to the
Director, OCRWM for approval or disapproval action.”

This may be interpreted to mean that the OQA reviews s1) the QA progras
documents $ncluding the implementing procedures. Clarification should be
provided to delineste what is exactly meant here snd the degree of review
required for the implementing procedures.

DOS Response

As noted during the 11/3/88 telecon, all refersnces to the QAR have besn
interpreted to mean the QAFD. o

QAPD s«:tim 2.2 stater that the quality assurance program descriptions will te
;wieim art:'ldie appmvadigirlfx; next higher PROGRAM-participant crganization level.
or OCRAM responsibilities are delineated in Paragraphs 1.1.1{e}0, 1.1.2
1.1.3(g), 1.1.4{f), 1.1.5(f}, and 1.1.6(d}. ' o t_g'
QAPD Paragraphs 2.1.1, 2.1.2, and 2.1.) state that the Director, OOA reviews the
OCRWM QAR, CAPD, and QAAP's. QAPD Paragraph 2.1.4 statas that Implamenting Line
Procedures are reviewed and approved by the OCRWM Branch (1ine organization) that
performs the activity to which the procedure applies.

Disposition
DOE will add the following sentence to Section Z.4 of the QAPD:

“The Office of Quality Assurance will support ang assist in the development
of implementing line procedures, &s appropriste.



NRE Comment

D. For Sections 8 through 15 in the QAR 1t s stated that the work
associated with these sections will be delegated by OCRWM to Profect
Offices and other Program Participants, In the footnots for Figure 2.2
in the QAR, 1t 13 stated that:

"OCRWM will normally delegate the work of sstablishing snd ImpTementisg
these criteria to Project Offices and other PROGRAM participants, Aowever
OCAWM retains responsibility for assuring that these activities ars
established and appropristely tmplemented, and carriss out this
responsidilfty through review and approval of Project Office and ptimr
PROGRAM girtisipants procedures and through sudits and surveillssces of
the activity.

PP
Thc&i':hou!d specifically explain and jJustify in equivalent detatl,

exicsly what the DOE {avolvement will be in these arsas and why
approgriate QA description for thess areas §s unnecessary.

LZE Reszanse

As ncted during the 11/3/88 talecon, all refersnces to the QAR lmve bLean
interpreted to mean the QAFPD.

A4 the following to Subsection XX.1 in Sections 8 thru 1%:

"OCRM will overview the work of the Project Offices and other {2)
PROGRAM participants to verify their irrlementation ad
effectiveness. This overview will include audits, iurveiliannildf
reviess,-amicmmsessants Ly the OCRI OQR." angd

Disposition

The word "normally® will be removed, and DOE will state that the Office of
Civilian Radioactive Waste Management has delegated responsidility for
Sections 8 through 15.



1. NEZ RIVIEW PLAN CRITEIJON

1.7 Qrgarization charts clearly fdentify 411 the "pnsite®™ and “offsite”
organizational elements which funcifon uader the cognitsnce of the
QA program and the lines of responsibility.

1.9 DCE and fts prime contractor describe the QA responsidilities eof
esch of the organizationa) elements noted on the organizition

charss.

N> Comme-t

Parag-azh 1.1.12 on page 28 of the 0APD references a gons-pced $e5cgm,
This posisicon {s nat fcens:fiez on the organizazianal charss and the
respansibilitins of this position are not described.

2 Rerzeorse

mlmmmmorﬂummozml.z.’u; Plar
response to Question #7, 3rd bullet. bt

Disposition
This response fs dependent upon DOE satisfactorfly addressing Item 7.



Z. NRC REVIEW PLAN CRITERION

1.10 DOE and 1t3 prime contractor jdent{fy g management positionm within
sach respective srganization that retains everall suthority and
. vesponsibility for the QA progrsm. This position, sccupied by &»
tndividual with apprepriate mensgement and QA knowladge end
sxperience has the following characteristics.

s. 1s at the same or highar organization leve) as the Mighest Sine
manager directly responsible for performing sctivities
affacting quality (such as design, engineering, sits
tavestigations, procurement, manufacturing, stc.) and fs
sufficiertly indspsndent from cost and scheduls.

b. Has affective communication channgls with other senler
managenent positions.

c. Has responsibility for spproval of QA Manual(s), changes
thersto, and interpretations thersof,

d. Has no other duties or responsibilities unrelated to QR thst
would pravent full atteantion to QA matters. :

NR{ Com=ent
The GAPD should describe tre management and QA knowledge and expe-ience for

the management position that retains overall asuthority and ressonsibility for
the QA program. :

DOE_Response

v

OCR¥#M's approach is to specify nowledge ard
varicus positions in job descriptions, not in‘tb:isagirﬂal rwuiremts for the

Disposition
DOE will add the sentence similar to the following one to Section 1.1.Z of the

QAPD and provide the Director of Quality Assurance's job description snd rusiome’
as supplemental information when it submits revision 1 of the QAPD. '

“This position will be occupied by an fndividua) with apprapriate alniﬁtitﬁi g
QA knowledge."” ' '



3. NRC REy1Ew BLAX CRITER

1.14 Policies regarding the tnplementation of the QA progres ave
gdocumented and sade mandatory.

NR” Comment
This does nst apeear to be addressed 1n QAPD.

DCE Resoonse

Vhile the QAPD does not specifically use the word "msndatory”, the concept is

coversd by the Policy Statement (p. ix) and Section 2.0 - Qualicy Assursnce
Program (p. 30)

Disposition

This cosment §s acceptable to the staff.



. NRZ_REVIEW PLAN CRITERION

2.4 The QA organization reviews ard docusants gconcurrence with the
quslity-relsted procedures relative to QA requiresents.

NRL Comment

Paragraph 2.1.3 in Section 2 of the QAPD contains provistons wheredy the
Director OQA approves the GAAPs. Parasgraph 2.1.4 of the QAPD Indicates the
isplementing line procedures will be prepared, reviewed and spproved by

OCRW™ Branch perforsing the activities. A description should also be provided
to assure the GA organizatien reviews and documents concurrence with

the implementing itne procedures 1o sssure appropriste quality requirongats
are incorporated.

DI Resganse

AT ————————

MMW&IMWWWMWW3IBSWM



§.  NiZ REVIZw PLAN CRITERION
3.1 The definitions of gdesign, desiar §nformstion, end gest 1yitie;
used in the design Control program are -! s'—?a fned fn this mm‘%n

NRL Comment

- is
In paragraph 3.1.1 of Section 3 of the AR, the term "Systems Engineering”
uug. ghis term should be defined to llsu:’l there are no misunderstandings

between the NRS staff's interpretation as oppossd to the DOE fnterpretation $n

the use of this term,

DOE Resvonse

As noted Quring the 11/3/88 telecony, all referwroms to the AR have lbaen
interpreted to mean the QAPD.

¥Systerms engineering is a structured, formal method of sanaging the
design process. It specifies:

"fa} the iterative engineering process vhich defines the tachnical
baseline and the development of the FROGRAM design to that
baseline. The systemengineering design process is itarative,
cycling between the definition of reguirements )
development, siting), evaluations of the design and siting
against the requirements, and optimization of the design,
laading to further definition and refinement of the
requirements. v

*{b) the procedures for intagrating the disciplines irvolved in the
systen design development, intexface between the waricas
levels of the PROGRAM, contyol of revisions to tiw technical
baseline, review of that baseline, and periodic review of thw

system development.

*(c) the documentation requirements to record the sywtes basslire
and provide a traceable record of the design and aiting

procass.

Disposition
The NRC staff will review this comment and identtfy any concerns to OOE.



6. NEZ REVIEw PLAN CRITERION

3.3 Orzanizational respensidilities are described for gvaparing,
reviewing, spproving, verifying and validating design and dusign
{nformation cocuments. '

NRC nt

The DAR should fdentify the specific erganizationa! vesponsibilities for
geveloping, reviewing, approving, verifying and validating the vequiremmats
decuments for systams erginesring sctivities.

DOE Response

As noted during the 11/3/88 talecon, all refesences to the mu-
intarpretsd to msan the QAFD. o

AXd the following as Paragraph 1.1.5(b} for CEIR:

(b) Develop the Sywters insering Managmment Plan o
mumam% for

Reletter current Subsections (b} through (k) as (c) throughs (1)
Disposition

DOE will add the words siutvhr to the following ones to the Systems inearing
Management Plan, Y t

¥...reviewing, approving, verifying and validating the requirements documents
for system engineering activities.®



7. WSI RI/iEw PLAN CRITEIION

4.2 Orzanizatiosal vesponsibilities ere described for: (1)
pianning;: (2) the preparation, review, spproval, and ceatrol of
procuresent documerts; (3} supplter selection; (4) O1d evalwtions;
arg {5) review and concurrence of supplier QA programs prier 8
1nitiation of sctivities sffectad by the program. The favelvament
ef the QA grgarization 13 described.

KAC Comment

Paragraph 4.1.1 of Seciton 4 1n the QAPD states that the above criterfon will
be Core But does ngt icent1fy the postiticns responsible to perform the
procurs=ent acsivities or the QA organizational inavolvement.

D2E Reszurse

:

has a liaison with tha Precurement and Assistarnce Mareguewst Directorste.
wﬂlhdmtindwmfmmm

B

1

mmxmummawmma&mm
on 1.1.3 (OPRRM): o

t

..., establishing m'smalmpm.uﬂmm
the prwparation, review, approval, and control of procuressnt
goammuimmm'smmwmmm
imtm!

~ Revise Figure 1-1A to show "dotted-line" coordination and matrix |ppoTt

= Add the following at the begiming of the 3rd Paragraph of QAFD Subsection
4.1.1:

"Procurement documents are prepared, issoed, and controlled OCFeNE
by the Procurement ard Assistance Management Directorste." for

Disposition

DOE will amend the response to make the QAPD changes and identify them sectioa
by section.



B NSZ REVIEW PLAN CRITERION

6.2 Procedurss for the veview, approval, fssusnce, snd revistion of
docuoments are esiablished. These procedures assure technicel
sdesuscy and inclusticn of appropriate quality requirements. The QA
organrization reviews and corcurs with these documents with respect
to quality-related aspects.

NRC Comment

The QAPD does not appear to address whether procedures are reviewed for
techrica) sdesuazy snd whether the QA organization concurs with thase
documents for quality-related aspects.

DOE Response

This cament was deletad by the RRC during the 11/3/88 talephone cnnn;msatsaa_

Dispasition

This comment has been removed.



§. KAZ REVIEW PLAN CRITERZON

£.6 Wnen documents which require verification are released prior ¢0
verificasion, they ars 30 1gentified and controlled.

NRL Comment

The above criterion doss not appear to be addressed other than for design
(Sectson 3, parsgraph 3.1.7).

A the following to Paragraphs 6.1.2(a) and 6.1.3(a} (1) of the QAPD.

*incl documents . |
uding released prior to cxpletion of the approval

Disposition

This response 1s acceptable to the staff.

(2)



10, NRC_REVIZw PLAN CRITERION

16.1 Procecures are established indicating an effective corrective action
progran has been established. The QA organization reviews and
documents concurrence with the procedures,

NRC Comment

Parsgraph 1.1.2(b) fn Section 1 of the DAR indicates QA coordinates the
develop=ent of the quality assurance procedures, and paragraph 6.1.1(s) 1n
Section 6 of the QAR {ndicates procedures will identify the indfviduals or
orzanizations resgonsibie for preparation, review and approval of procstiures.
The QAR Cces not apredr to acdress whether the QA organization reviews and

docur¥ats concurreace with the procedures.

DOE Response

As noted during the 11/3/88 teleccn, all references to " have been
interpreted to mean the QAFD. ' the OR

Line organizations are responsible to prepare their own procedures. Each QAP f
has & "4.0 Responsibil.tvies" se:::zonp that includes mg is ns;;ansjbxi for {
preparation of the QAAP. - For QAAP 16.1, Director OQA is responsidble for
preparation. Procedure QAAP 16.1 "Corrective Action” will receive review and
concurrence from the Associate Directors of OPARM, OFSD, OSIR, OERAP, and OQA

The Director, OCR® approves all QAAPs for use. ’ .

Disposition
This comment fs acceptable to the staff.



11. NRC_REVIEW PLAN CRITERION

18.5 Audits are performed in sccordsnce with pre-establfished written
procedures or checklists and conducted by trained personnsl having
no direct responsibilities fn the arsas being audited.

NRC Comment

Paragraph 18.1.2 of the QAR fndicates the sudit team Tteader will be a certified
lead auditor and independent of having direct responsibility for the work being
aucited. The QAR should also address whether the audit teanm members. are
fndependent of having direct responsibility of the area being sudited.

DOE Resconse

Az noted during the 11/3/88 telecon, all references to the Q\R have been
interpreted to mean the QAFD.

Add the following between the 2nd and 3rd sentences of QAPD 18.1.2(b):

"Audit team members may be from the same organization which was
responsible for accamplishing the work being audited but they
cannot be the individuals who actually performed or directly
supervised the performance of the work being auditad.” (2)

Dispositicn

This response 1s acceptable to the staff. DOE will note that team
{ndependence will be covered in the administrative procedure.



LISTING OF CHANGES TO THE QAPD
Revision 0 dated September 16, 1988

Page ix, Policy

Add the following paragraph to the end of the Policy statement:

The OCRWM quality assurance program will emphasize
individual achievement of quality. Line organizations have
the responsibility for the achievement of quality and the
inspections, tests, and reviews, within the organization.
The guality assurance organization has the responsibility to
averview and assess the achievement of quality and report
the results to management.

Page 1, 1,0 General

Add the following to the end of the 1lst paragraph:

The assignment of responsibilities reflects the philosophy
that the line organization achieves quality and the quality
organization overviews to assess the achievement of quality.

Paga 1, 1.1 OCRWM Organization, sixth line:

Change "AND" to lower case "and".

Page 2, 1.1.1 (i), 1st line;

Replace '"regular® with "annual™.

Page 3, 1.1.2 Director, Qffice of Quality Assurance (OQA), 2nd
paragraph:

ist line:

Daelaete “execution,"

4th line:

Delete Ytraining,"

Page 4, 1.1.2 (f), 1lst line:

Add between "documents" and "of" the following:

v (including revisions to and interpretations thereof)"®



Page 12, Figure 1~1A

Add the following:

Office of the Director

Procurement and Assistance Office of Quality Assessment
Assistance Management
Directorate

Page

Page

Page

Page

Add the following legend to the Figure:

botted line [-—--~] Matrix support

S0lid line [ ]t Direct line of authority

32, 2.1.6b, 2nd paragraph, 1lst line:

Add "normally" between "will" and "be"

33

Replace 2.1.6c in its entirety with the following:

Veritication personnel shall have sufficient authority,
access to work areas, and organizational freedom to (1)
identify quality problems; (2) initiate, recommend, or
provide solutions to quality problems through designated
channels; (3) verify limplementation of solutions: and (4)
assure that further processing, delivery, installation, or
use is controlled until proper disposition of a
nonconformance, deficiency, or unsatisfactory condition has
occurred. When verification personnel are part of the line
organization, the guality assurance organization shal}
overview and monitor the verification activities by
conducting independent QA assessments, audits, and
surveillances,

34, 2.1.8, last paragraph, 1lst sentence

Raplace "develop" with "develops®
Replace "maintain" with *maintains®"

36, 2.1.11, Title

Delete "“Independent"
lst paragraph, 1st sentence

Replace "“continually” with "periodically"



Page

Page

Page

Page

Page

Page

Page

40, 3.0, 1st paragraph, 2nd sentence:

Ingert Yfrom conceptual design through final design®" between
“activities” and "are"

43, 3.1.7, last paragraph:
Add the following to the end of the paragraph:

Peer reviews will be performed in accordance with the

guidance provided in NUREG-1297, r.esr_mnz_:gr_ma_msh:
February 29,d1988 as provided in the applicable QAAP.T

43, 3.1.B, 1lst paragraph:
Add the following to the end of the paragraph:

Peer reviews will be performed in accordance with the

guidance provided in NUREG-1297, Peer Review for the High-
Level ¥Yaste Repositories Generic Technical Position,

February 29, 1988 as provided in the applicable QAAP.

44, 3.1.9

Add the following paragraph:

The impact ¢of design changes on procedures and training will
be eavaluated. The changes will be communicated to all
affected groups or individuals.

46, 4.1.1 ”

Aad:

"(h) Acceptance criteria"

51, 6.1.2 (a):

Ada"

"including documents released prior to completion of the
approval process'™

51, 6.1.3 (&)¢tl):
Add:

*including documents released prior to completion of the
approval process" :



Page

Page

Page

Page

Page

Page

Page

Page

54, 7.1.1 (d)

Insert the following as the 1st paragraph:

When required by procurement documents, suppliers' QA
PROGRAMS shall be reviewed and accepted prior tec initiation
of activities affected by the guality assurance program.

55, 7.1.2

Delete "is:* and replace with "are:"

Add "QAAP 2.5 Quality Assurance Document Review" above
WQAAP 7.1...%

64, 16.1.)1, 2nd sentence:

Replace 1st "of"” with "for"

64, 16.1.3, Title

Delete "and Corrective Action®

66, 17.1.1, 2nd paragraph, 2nd sentence
Replace WResource" with "Resources"‘

68, 18.1.1, 1st paragraph, last sentence

Add "on" between "audited" and "at"®
Replace "annually" with "a triennial basis"

€9, 18.1.2
Add the following paragraph after the first paragraph:

The scope of each audit will be based on an evaluation of
the activities to be audited. The evaluation will consider:

(a) Results of previous internal audits
(b) Results of previous extrinsic audits

(¢) Impact of significant changes in personnel,
organization, or quality assurance program

70, 18.1.2 (e}, 1st sentence
Replace “"Documentation of audit” with the fellowing:

Analysis by the OQA of data from the performance of the
audit and documentation of the



Page

Page

Page

70, 18.1.2 (e), 2nd sentence

Replace 1st “and"” with "for review, assessment, and
appropriate action with copies®

71, 18.1.2 (g), 1lst sentence
Replace 1st “that" with "who"
71

Change "18.1.3" to "18.1.4" and add new paragraph that
follows:

18.1.3 External Audits

The following amplifies the program as applied to external
audits .

(a) After award of the contract and based on the
- determination of the quality classification of each
item or service to be procured, the need for external
audits will be evaluated. A determination may he made
that external audits are not necessary for procuring
items that are (a) relatively simple and standard in
design, manufacturing, and testing or (b) adaptable to
standard or automated inspections or tests of the end
product to verify gquality characteristics after
delivery. The rationale for not performing an external
audit will be documented.

(p) When external audits are determined to be necessary,
audits of suppliers' quality assurance program swill be
conducted on at least a triennial basis. External
audits of the suppliers' quality assurance programs
may be performed by a third party for PROGRAM
participants. The triennial period begins when an
audit is performed. The need for more frequent
external audits of a supplier will be evaluated when
major changes to contract scope or work methodology
occurs., Preawvard surveys may serve as the first
triennial audit if the scope of the preaward is similar
to the scope of other triennial audits.

(¢) Audits conducted on a supplier by an external
organization for the PROGRAM participant or for a group
of purchasers that includes the PROGRAM participant are
an acceptable alternative to a PROGRAM-participant
conducted audit provided that the scope of the audit
meets the needs of the PROGRAM and the audit report is
provided to the PROGRAM participant. The PROGRAM
participant remains responsible for the aidequacy of
these audits.



(d)

Annual evaluations of suppliers will be performed or
arranged for. Evaluations will be documented. These
evaluations will assess:

(1) Supplier-furnished documents and records

(2) Previous verification results

{3) Supplier‘'s operating experience with identical or
similar products provided to others

(4) Extrinsic verification results



Attachment 3
Changes to NNWS1/88-9



NNWS1/88-9
ADDITIONAL CHANGES

1) REVIEW/APPROVAL OF PRQCEDURES/QAPPS

Changes made to clarify reviews and approvals of lower tier
implementing procedures and QA Program Plans.

CHANCE REFERENCE

Introduction (pg. xx{1) para. 2.2.2 - Removes requirement for OCRWM
review/approval of QA administrative procedures (AP-"Q")

Section 11 (pg. 11-1) para. 1.0 - Removes requirement for Project
Office submittal of AP-Q’'s to OCRWM for review/approval.

Section Il (pg 11-2) para. 1.2 - Removes requirement fir Project
Office review/approval of participant QA administrative procedures.

Section II (pg 11-2) para. 1.2 - Removes requirement for Project

Office approval of QAPPs prior to implementation.

These changes are fully consistent with the OCRWM QAR therefore no
reduction {n commitment has occurred.

2) GRADED 04

Changes made to clarify graded QA requirements as they specifically
relate to QA Level I {tems and activities.

CHANGE REFERENCE

Sectlon 1I (pg. I1-4) para. 2.1.1
(pg. 11-5) para. 2.1.4
{pg. 11.9) para. 2.2.4

3) I0FTWARE QA

Changes made to clarify software Qa requirements and to focus on the
flexibility for selective application of these requirements.

LHANGE REFERENCE

Section 111 (pg. 111-18) para. 3.1.6

- New paragraph to provide for use of unverified/unvalidated
software



&)

Section 111 {(pg. 111-1B) para. 3.1.9
- Edfted and revised to remove reference to NNWSI AP Manual

Appendix H - Various

LERMS AND DEFINITIONS

Changes made to Appendix A to clarify and add definitions.

LHANGE REFERENCE

Append{x A (pg. A-3) - Title Clarification
(pg. A-2) - Authentication, New_
(pg. A-12) - Validation, New

YISCELLANEQUS

Section 11 (pg. I1-1) para. 1.0 - higher-tier documents CFRs

Section IIT (pg. 1I1-2) para. 1.3.1 - cursory reviews

Section III (pg. 1II-5) pars. 1.6.2 -methods of data reduction

Section IIT (pg. 111-7) para. 1.6.4.2
1.6.4.4 - 8.1, final results

Section 111 (pg. 111-19) para. 3.2 - Editorial

Section V (pg. V-1) para. 1.0 and 3.0 - Scientific notebooks QA

records

Sectfon XI1 (pg. X11-2) para. 2.1 - tolerance

Sectlon XV (pg. XV-3) para. 1.4.4 - root cause for NRCs

Section XVIII (pg. XVI1I-3) para. 1.2.2 - joint audits



NRC SAFETY EVALUATION (SE) - NNWSI/BB-9
OCRWM RESPONSE TG OPEN 1TEMS

1) BRC Comment
The definition of "Corroborative Data® found in Appendix A of the 88-9
QA Plan should be consistent with the definition contained in
NUREG-1298,

The definition of “Corroborative Data” contained in Appendix A of
NNWS1/86-9 has been revised. 1t is now fully consistent with the
definition contained in NUREG-1298 as well as Appendix G of the B8-9
QA Plan.

Appendix A, Page A-4

2) NRC.Comment
Section 6 of Appendix J in the 88-9 QA Plan should state that each

individual member should sign the peer review report, to be consistent
with NUREG-1297

The B8-9 QA Plan has been revised to require that the peer review
report be prepared under the direction of the peer review group
chairperson and signed by each peer review group member. An
additional change was made to indicate that the technical
qualifications of the peer reviewers shall be the primary
consideration in the selection of peer reviewers. This change was
made to ensure full consistency with NUREG-1297.

Appendix J, page J-2, para. 4.1 - "primary consideration."®
Appendix J, page J-3, para 6.1 - "peer review report.”

3) NRC Comment
Pavagraph 1.6.4.1 of Section 11l of the 88-9 QA Plan should contain
provisions for precision and accuracy for initial entries in the
records for experiments or research.

QCRWHY_Responge
The subject paragraph has been revised to require that the initial
entries for scientific,notebooks include identification of required
levels of precision and accuracy, where appropriate.

Section 11X, page I11-6, para. 1 &6.4.1, 9th bullet.



4) NRC

Appendix I of the 88-9 QA Plan should be consistent with Section 4 of

NUREG-1318 for Q-

List 1tems and activities.

Various changes have been made to Appendix I as well as the remainder
of the 88-9 QA Plan to ensure full consistency with NUREG-1318.

Change Reference

Appendix 1, page I-1, para. 1.0 - Incorporste Quality Activities List

Appendix I, page
Activities List
Appendix 1, page

1-1, para. 2.1 - Title change to include Quality

1-1 and 2, para. 2.2 - Incorporate protection of

worker health and safety.

Appendix 1, page
Appendix 1, page
Appendix I, page
requirements

Appendix 1. page
Appendix A, page
Append{x A, page
Section 11, page

1-3 and 4, para. 3.4/3.5/3.6 - Number change
I-5, para. 4.0 (last part) - Editorial correction
1.5 and 6, para. 5.0 - Incorporate submittal

1-6, para 6.0 - Incorporate graded QA measures
A-8, - Revise "Q-List” definition

A-9, - Add "Quality Activities List® definition
11-3, para. 1.5 - Revise title and remove "Q-List™

definition and revise text for consistency with Appendix I.

5)

The control of nonconformances generated by surveillance should be
addressed {n greater detail, e.g., by indicating that Section XV of

the 88-9 QA Plan
surveillances.

"Control of Nonconforming Items", applies to

Survei{llance requirements have been revised to specifically require
that nonconformances be handled in accordance with the requirements
Section XV or XVI of the 68-9 QA Plan, as applicable,

Change Reference

Sectlon XVIII1, page XV111-6, para 2.3, 5th bullet.

6) NRC Comment

The section on scientific investligation should be revised to better

address changes to procedure and use of lab notebooks, as discussed
Section 3.3 of this SE.

QCRWM Response

of

in

A number of changes hate been made to various sections of the 88-9 Qa

Plan to address the NRC concerns expressed in Section 3.3 of the SE,

a.  The first concern related to the need for controls to assure that
investigation conducted with scientific notebooks be controlled
8o that tests which could affect the waste isclation capabilities
of the site, Interfere with other site characterization tests, or



vhich are not repeatable are appropriately controlled.
Appropriate changes have been made to the 88.9 QA Plan,

Section III, Section V, and Section VI, to focus on the fact that
the study plan is the controlling document for the investigation
vhen the scientific notebook system is used to document the work,
and to clarify that reviews of thesze study plans, as well as
changes thereto, shall specifically consider whether the
activities are not repeatable, have the potential to impact the
waste isolation capabllity of the site, or interfere with other
site characterization activities.

b. The second concern related to what the NRC gtaff believed to be
unnecessarily restrictive criteris for technical implementing
procedures. Arpropriate changes were made to Sectlion III, para.
1.6.2 to provi..e for wodifications to technical implementing
procedures.

¢. The third NRC concern related to the initial entries in
scientific notebooks and the NRC staff’s belief that a "general’
procedure” should also be included ss an initial entry.
Appropriate changes have been made to Section III, para. 1.6.4.1
te resolve this concern.

d. The final NRC concern related to this issue involved an apparent
conflict between the 88-9 QA Plan and the NREC/DOE agreement of
May 7-8, 1986. As & result, a new Appendix K was created which
is based on the SCP Management Plan requirements for farmat and
content of SCP study plans. This appendix is fully consistent
with the May 7-8, 1966, NRC/DOE agreement.

Changs Reference

Section 111, para, 1.1.1.1 Item a) above
Section I1I, para. 1.1.2 Item d) above
Section III, para, 1.6.1 Item a) above
Section I11I, para. 1.6.2 Iten b) above
Section IIl, para. 1.6.4.1 Items & and c¢) above
Section V, para. 2.0 Item a) above
Section VI, para. 2.1 Item a) above

Appendix K Iten d) abave
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PRETACE

This document is the eighth revision of the Nevada Nuclear Waste Storaje
Invesiigations (NNWZI) Project Quality Assurance (QR) Plan. This document was
previously designatec s NVO-19€-17 but has been renumbered as WNWSI/88-3.

This NNWSI Prejest QA Plan is a requirements document which was developel
from Qb reguirements imoosed on the WNWEI Projest by the Office of Civilian
Radioactive Waste Management (OCRWM), the U.S. Department of Energy {POE), and
the U.S5. Nuclear Regulatory Commission (NFJ). Accordingly, this document
estatlishes the QA reguirements that are applicable to the NNWRSI Project
participants.

Note that the term Nevada Nuclear Waste Storage Investigations (NNWSI) Project
is superseded by Yucca Mountain Project and the term Waste Management Projett

Office (WMPO)} is superseded by Yucca Mountain Project Office (Project Offace).
These changes will be reflected in a future revision to this document.

This revision reflects changes made to the Introducticn, Sectiens-1I,
111, Vv, VI, XI1, XV, XV111, Appendix A, Appendix H, Appendix I, and Appeniix
J. 1In addition, Appendix K was added. The changes made to this document are
noted with line-by-line revision indicators throughout. 1In addition, the
changes are sumnarized as follows:

© The signature page and title page were revised to correspond to the
revision level of the document.

0 Tre Prefate was revised to indicate the basis for the changes to
NNWS1/BE~9, Rev. 1 and to provide a revised summary of the changes.

© The Talble of Contents was updated to revise page numbers 3s necessary.

© The List of Effective Revisions was updated to reflett the current
tevision level of each section of the NNWSI QA Plan and to correct
editorial errors.

© The Introduction, para. 2.2.2 was revised to remove the requirament
for DCRWM review and approval of Project quality-related administra-
tive procedures. This is consistent with the OCRWM QA Requirements

document. In addition, editorial corrections were made tO par:.
2.8.1.

o Section II, para. 1.0, first subparagraph, was revised to ramove
requirements relative to Project Office submittal of quality-related
sdrinistrative procedures to OCRWM for review and spproval (see above

bullet). 1In addition, the scope of the Quality Assurance Program was
clarified, /

o Section II, para. 1.0, third subparagraph was revised to insert
*higher-tier* before ®documents® in the third line for clarification
and to exclude the CFRs.

NS A
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2 PREFAZE 111
L R TSR T S




ART

"
v ot
l.-fh

REV.

NC.

NNWS! PROJECT QA PLAN " ahand

Section IJ, para. 1.2 was revised to remove the reaquirement for WFD5
reviev and approval of NNWS] Prcject Participant mon-technical
implementing procedures based on OCRWM direction.

Section 11, para. 1.2, second parsgrsph was revised to be consistent

with the OCRWM QAR. o pore.- fe5.2 wpe W
for Consiertoncy with Aypenix X,

Section 1I, pars. 1.5.1 was deleted\to eliminate redundancy. (i.e.

Appendix A contains a definition of |*Q-list). In addition the

heading for para. 1.5.2 vas delete ,dlnd)fhe heading for pars. 1.5

was revised to be consistent with the remaining text.

Section 11, paras. 2.1.1/2.1.4/2.2.4. Changes vere made to these
pazasgraphs to clarify that QA requiresents can be selectively spplied
to Level I items and activities commensurate with its importance to
safety and/or waste isolation.

Section 111, pars. 1.1.1.1 vas revised to require that scientific
investigation planning documents describe the proposed methodology
for performing the work and that these planning documents provide
identification, explanation, and justification for sress where
scientific notebooks will be used.

Section III, pars. 1.1.2 was revised to clarify control of site
characterization sctivities and to provide reference to Appandix X
for study plan requirements.

Section III, para. 1.3.1 was revised to remove the statement regasd-’
ing cursory supervisory revievs aince the definition of technical
reviews in Appandix A adequately precludes 8 cursory review.

Section III, para. 1.6.1 was revised to clazify the controls for
scientific investigations when scientific notebooks are nsed to
document the work. In addition, provisions were made for
modifications to technical implemanting procedurss and the first
sentence vas revised for editorial clarity.

Section III, para. 1.6.2 was revised to add requirements for the
modification of technical implementing procedures. In addition, the
parenthetical notation "as required” was removed from the fourth
bullet since it was redundant with the lead in sentence which
contains the words ®as appropriate® and applies to all the bullet
items.

Section III, pni,. 1.6.2, seventh bullet was changed to *methods of
dats reduction® ‘gince data analysis is adequatsaly covered by
pazagraph 1.4 of Section 111.

" i
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¢ Section ITI, para. 1.6.4.1 was gevised to provide additional
teguirements for the initisl entries to scientific notebooks and to
clszify thst these initial entries are considered to be the "gener-
al procedure® for performing the work. Additionally, provisions were
established for modifications to these initial entries.

o Section III, para. 1.6.4.2. The last bullst was revised to clarify
documentation of the final results of scientific investigations and
renumbered as para. 1.6.4.4. . B

© Section I, pars. 2.9.¢.1, WSt bullel was Resscd Co Remeve

© Section 1IXI. X pew paragraph 3.1.6 was inserted to provide fop/the
use of computar software which has not been verified or ¥ ted.
Subsequent paragraphs were renumbered accordin Tagraph 3.1.9
{old paragraph 3.1.8) was modified to removs-Teference O the NNWSI
Project Administrative Procedures Manual. & o fefence £ €AC ATUSET

?&{.C " lﬂdmﬁu" YRG ¥, re M'.““_

o Section III, para. 3.2, last sentence was revised for editorial Wvmaa/,

clarity. .

© Section V, para. 1.0 snd 3.0, were revised to clarify that
requirements for work pezformed using the scientific notebook method
sre contained in Section IYI, pars. 1.6. In addition, paza. 3.0 of
this section was modified to reflect that scientific notebooks are
subject to QA records requirements.

o Section V, para 2.0 was revised to clarify review critezis for
instructions, procedures, plans and drawings.

o Section VI, para. 2.1 was revised to clarify review criteria for
changes to documants.

o Section XII, pars. 2.1 was revised to clarify the control of MiTE
when used to determine apacified tolerance regquiremants.

¢ Section XV, para. 1.4.4. The last two bullsts were deleted since
pars. 3.0 establishes requirements for pericdic trending of
nonconformances for root cause determination.

Saction XVIII, para. 1.2.2. The last portion of the paragraph was
renumbered as para. 1.2.3 and titled "Joint Audits®. In addition,
requirements for external audits wers strengthensd.

© Section XVIII, para 2.3. The fifth bullet was modified to Clarxify
nonconformance ¢ontrol requirements for surveillances.

Appendix A. th{ term “Computer Code Validation® was changed to
“Computer Model Validation®™ to correspond more accurately with the
definition. .

Appendiz A. The terms “Authentication® and "Validation® are nev and
were added to snhance understancding of QA Records

SECTION TITLE
PREFACE
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Appendiz A. The term "0-List® was modified and the tezm Quality
Activities List was added for consistency with Appendix I.

Appendix A. The definition of *Corroborative Data® was revised foz
consistency with Appendix G and FUREG-1298,

Appendix H, paragraph 1.0 was revised to clarify scftwvare QA
requirements, Requirements for verificstion and/or walidation of
computer scftware were revised and relocated to paragraph S5.0.
Paragraph 2.0 was revised to clazify applicability. Paragraphs 4.0,
4.1 and 4.1.2 were ravised to clarify that flexibility exists for the
selective application of softvaze Qi zequirements. Editorial claz~
ifications were made to Section 5.1, 5.2 and model validation
approsches wers snhanced. In Sections 6.1, 6.2 and 6.3, configure
ation management controls ware revised and clarified. Section 7.0
vas zevised to accommodste participant software QA development
docunentation plans and Section 7.3 and 7.4 were clarified. Section
B.0, 8.1, 8.3 and 8.4 wers 8lsc edited to improve review activities. -
ig ;dditicn. sditorisl enhancements were made to paragraphs 11.0 and

Appandix I was revised for consistency with NUREG-1318 requirements.

Appandix J, parag:aph; 4.1 and €.1 were revised for consistency with
NUREG-1297.

Appendix K is a new appendix which was sdded to establish
requirements for the format and content of study plans. These
reguiraments wers extracted from the SCP management pian.
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POLICY

It is the pclicy of the U.S. Departmert of Energy, Nevads Operaticns
Office (DOE/NV) that the achievement of guality in fulfalling the
zespcnsitilities for the NNWSI Project is essential to success. To meet this
otjeczive, we must establish effective networks of management plans and
prozedural controls and take the nelessary actions to demonsirate to the
putlic our ability to safely and efficiently handle and dispose of spert
nuslear fuel and hagh-level radiocactive waste. Concurrently, we must
demsnstrate compliance with legislative, regulatory, and DOE requirements fir
gontrol and documentatiecn of gqualaty.

In ordez to meet our management respoensibilities for achieving and
assuring quality, the DOE/NV has established the Naste Management Project
Oftice (WMPO) and delegated appropriate authority to the Project Manager,
WMPO for the managemert and direction of the NNWSI Project. The Project
Manager, WMPO has direct primary responsibility and accountability for the

- sxsacution and implementaticn of the NNWSI Project in accordance with the

s NNWSI Project Plan, Project Charter, and Project Management Plan.

~! Consequently, the WMPO has developed this Quality Assurance Fiarn. Its
7 reguizements estatlish a framewozk for consistency im the continuing

develcpmert of quality assurance plans and implementing procedures at all
' - levels of the NNWSI Project.

RN

Nick C. Aquilina
Manager, Nevada

erations Office
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s NNWS| PROJECT QA PLAN

1.0 OVERVIEW OF THE NEVADA NUCLEAR WASTE STORAGE INVESTIGATIONS (NNKSI)
PROJECT

The NNWS1 Projest was established by the U.S. Department of Energy,
Nevada Operationg Office (DOE/NV) to evaluate planned and systematic actions
to provide sufficient information to expand the public’s confidence in the
suitability of a geclogic repositery site and its subsystems and components
for high-level radicactive waste isolation. The location of the potentially
sccopiable geclogic repository site that is currently under evaluation is on
and adjacent to the Nevada Test Site (NIS). Evsluation of the site includes
all systams, structures, and components important to safety for the design,
construction, and characterization of barriers important to high-level waste
isolation and to related activities. .

It is possible that the results of thase DOL activities will support the
U.S. Kuclear Regulatory Commission (NRC) licensing decisions and will aszess
zisks to public radiological health and safety with regard to the geclogic
repository. Therefore, the establishment of quality assurance requirements is
essential in order to specify the method of control for quality aspects of the
work, The Quality Assurance Program applies to all systems, structures, and
components important to safety, to design and characterization of barriers
important to waste isolation and to activities related thereto. These

| sctivities include: site characterization, scientific investigation, facility
and equipment desicr, procurement, and construction, facility operation,
performance confirmation, permanent closure, and decontamination and -
dismantling of surface facilities. Figure 1 details the hierarchy of Quality
Assurance {(QA) criteria to be applied t6 the NNWSI Project. The QA

requiraments placed on the NNWSI Project &re established from three main

souIces:

U.S. Nuclaar Regulastory Comeission (NRC)

© 10CFRED Subpart G, Disposal of Bigh lLevel Radioactive Wastes in
Geclogic Repositories - Quality Assurance

10CFRSC Appendix E, Quality Assurance Criteria for RBuclesr Power
Plants and Fuel Reprocessing Plants

KRC Review Plan: Quality Assurance Programs for Site Characterization
of High-level Kuclear Waste Repositories (June, 1984)

0.S. Department of Energy (DOE)

o DOE S700.6B (9!25;06). Quality Assurance
o NV 5700.6-6 (3/13/87), Quality Assurance

SECTION TITLE
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0 OCRWM Quality Assurance Management Policies and Requirements
(Octobez, 158%)

o OGR/B-3, OGR Quality Assuzance Plan for Bigh level Radicactive Waste
Repositories (August, 1986}

o ANSI/ASME BGA-1, American National Standard for Quality Assurance
Program Reguirements for Nuclear Facilities (ANSI/ASME NOA-1~1986)

The Waste Mansgement Project Office (WMPO} has used the QA criteria fram
these documents, plus any additional criteria deaned necessary by the WD, to
develop the NNWSI Quality Assurance Plan. The NNWSI Quality Assuzsnce Plan is
used by the WMPO to establish the QA requiraments for the NNWSI Project Partie
cipants. A detailed descziption of the criteria applicable to each investiga-~
tive phase of the Project is contained in irdividual Quality Assurancs Program
plans (QAPPs) prepared by each organization that is responsible for directing
or conducting an assigned task, or both. .-

The WMPO has been assigned responsibility for administering and coozdina-
ting Project activities. The WMFO requires sach NNWS! Project participant to
prepare and submit 8 QAPP that covers their task activities. All QAPPs prepa~
red byltha FWWS] Project participants shall meet the requiraments set forth in
this plan.

2.0 ORGANIZATION OF THE PROJECT WITH RESPECT TC QUALITY ASSURARCE

These paragraphs desciibe organizational responsibilities and intezfaces
with the Nevads Nuclear Waste Storsge Investigetions (WNWSI) Project with
respect to Quality Assurance. The organization of the Project is shown in
Figure 2. The NNNSI Project Work Breakdown Structure Dictionary (WBS)
provides the technical and management responsibilities of sach Participéting
Organization and Nevada Test Site (NTS) Support Contractozr. A definitive
description of the Quality Assurance (QA) responsibilities are contained in
the Quality Assurance Program Plans (QAPPs} of each NNWSI Project participant.
Specific organizstion requirements which sust be addressed in the QAPPS of
each NNWSI Project participant are contained in Section I of this document,

2.1 DEPARTMENT OF ERERGY (DOE)

The Secretary, U.S. Department of Energy Headquarters (DOE/HQ), was given
the responsibility to carry out the Nuclear Maste Policy Act (WMWPA) of 1982,
This responsibility has been delegated by the DOE Secretary to the Office of
Civilian Radicactive Waste Management (OCRWM) for the integration of QA and
management pelities and requirements for the overview of the sctivities
performed by DOL field operations offices. The DOE/NV operstions office has
been delegated the responsibility for the implementation of the technical and
OA activities of the NNWSI Project.

SLECTION TiTLX
IRTRODUCTION
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2.2 DOE OFFICE OF CIVILIAN RADIOACTIVE WASTE MARAGEMENT (OCRWN)

The U.5 Department of Energy Beadquarters (DOE/HQ), Office of Civilian
Radicsctive Waste Management, provides programmatic and policy guidance to the
WMPO to sssure that adegquate QA and technical objectives of the program are
achieved.

2.2.1 OCRWY OFFICES

The OCRWYM is compzised of the following offices: Program Administration
and Resources Management, Facilities Siting and Development, Systems
Integration and Regulstion, and External Relstions and Policy. These OCRWM
offices provide direction to WPO for the implementation of the OCRWM program
objectives.

2.2.2 OCRWM OFFICE OF QUALITY ASSURANCE

The OCRWM Office of Quality Assurance provides QA guidance and overview
to the NNWS] Pzoject by (1) reviev and approval of the NNWSI Quality Assurance
Plan and the WMPO QAPP; (2) specifying applicable requirements which are
contained in the OCRWM Quality Assurance Plan; and (3) performance of QA
audits and surveillances of the WMFO.

2.3 DOE/NV OPERATIONS OFFITL

The DOL/NV Manager has the ultimate respomsibility and accountability for
the NNWSI Project in the Nevada Operations Office. The Waste Management Pro-
ject Office (MMPO) has baen established within the DOE/NV organization for the
management Of the NNWSI Project. The WMPO operates as a part of the DOE/NV
under the programmatic direction of the DOE/KQ Office of Civilian Radicactive
¥aste Mansgement (OCRWM). 1n matters of Department policy, DOE/NV works and
cooperates with DOL/OCRWM in establishing a consistent QA approach for accom-
pli;hinq the objectives of the Geoclogic Repository Program managed by the
DOE/OCRWM.

2.4 WASTE MANAGEMENT PROJECT OFFICE (WMPO)

The ¥WPO has scle responsibility for suthorization of work and management
and technical direction of the activities of the Participating Organizations
and NTS Support Contractors through the issuance of technical and programmatic
guidance, technical imtegration of the Project, Project planning and
docunentation, and QA programmatic guidance. Technical sdequaty of the work
performed shall be determimed via audits, design revievs, technical Taviews,
management assessments, etc., &2 appropriste. In addition, the WFO is
responsible for conducting the technical activities described under the
gespongibilities of the appropriste WMPO Branch Chief. An organizstional
chart depicting the WMPO organization is provided in Figure 3.

SECTION TITLL
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8
4 ~ne Frcject Mansger, WY o 15 Tespll.5ilue for the NNwel Projest mgneg;me
& Lhich encompasses: (i) planning and directing astivities: (2) establishing
goals and objectives, and gssessing progress toward the attainment of those

goals: {3} adronistrazion of procurement of maverials and gervices; (4) A
preparation and issuance of technical ars prograrmatic guidance; (5) organias 3
tion and conduct of peer reviews, (6) complipnce with laws, requlations, an ;

DOE policies: and {7) other adranistrative duties. In addition, the Project
Marager, WMPO 1S responsitle to ensure imylementation of the WPO QA Progras

for the ccnduct of WFD quaiity related activities and the implementation of
corrective acLions.

The technical responsibilities of the WPD focus in three 2reas, gach
under the direction cf 3 Branch Chief. Each Branch Chief is responsible fer
imzlementing the Ok progrars in his/her area of ;esponsiuility. The Qh

sitilities of the WFO are pccomplished through the efforts cf the WXL
Quality Manager (po) and his orgarizaticn. The overall
bility to assure that Quality assurance control and documentariorn is

o T S T ST R M AR

ned throughout the Projelt 18 resained by the WEO.

NNWSI Project activities. The adrinistrative responsibility for DOEL/NV
personnel supperting the NNWSI Project remains with the respective DOE/NV
i orgarizaticnal element, while the functional responsibility of DOE/NV
' persomnnal performing NNWSI Project activities ie to the WPO. Personnel from
g Participating Organizations and NTS Support Contractors may also be matrixed 3
{

T R T

i
E The WMPO utilizes a matrix management orgarizational concept to suppert

to the WF0. The organization of WFO with respect to Quality Assurance is )
shown in Figure 3 as one organization with the mzjor DOE/NV divisions that \
provide matrix SUppOrt graff. The DOE/NV staff acsists the Project Manager,
10 by providing reviews, recommendaticns, and expertise on various 25pects
, 5 of the NWwSI Prcject in terms of their respective respensibilities as

" .stablished in accordance with the matrix management approach. Matrix SUppOIT
personnel work under the implementing procedures of the wrO QAPP.

' SRIC/T&MSS provides broad technical, operational, and managerial suppert

| for NNWEI Project activities and performs these fun-tions in accordance with

i the reguirements of the W4PO QA Prograz Plan. SLIC/TeMSS efforts invelve both

“ +ha direct provision of technical, scientific, and institutional expertise and
¢he management and integraticn cf support provided by all Project participants
in connection with planning, design, field investigations, laboratory work,
~ongtruction, and regulatory licensing and institutional activities relat 41t
swe NWWSI Project. SRIC/TE&MSS assists the WMPD in such areas as (1) the
Sgentification and analysis of, and comp.:ance with, applicatle statutory, i
regulatory, and prograc requirements, (2} the development and execution of iy
project management plans and strategies, (3) the moritoring and cocrdination b
o¢ work performed by project participants, inciuding the review of their wcr ﬁ
for completeness, technical sufficiency, and corpliance with project g i
raquirements, (4) the prepération of assigned management, technical, and A
acientific reports and studies, (5) the presentation to the public, the i
srogram cffice, and affected federal, stale, and other agencies of project .
Desitions, plars, and other project relates infcrmation, (6) the execution, On i
an assigned basis, of any of the activities specified by the OCRWY approved L v

work breakdown structure, and (7) quality assurance. i P
!
;
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2.5 REGULATORY AND SITE EVALTDATION BRANCE

Qs

The Regulatory and Site Evalua-ion Branch is responsible tc: 1y Six

Characterization in field and lab za*ory ~+ivities (including geclogy,
hydrology, geschemustry, ge- ph)%x S drxAAan, seismclogy, radiation salesy,
climate, metecrology, an-site testing i the Exploratory Shaft Facility (EST},
and sarple marnagemernt fazulat zes) (2} pe:fo*maﬂ:e assessment (including code
develcpnent, analys:s, and radionuclide release calcul ticns): (3) Ko ;ea'
Regulnicry Commassich (NFZ) anteractions (i noluding site visits, ®o ck she
Arpewd‘x 7 meetings, 2and reviews of regu.atisnsl)i (4) prepara:zon of :c:e::
ccuments reguired by the Vuwlear Waste pPclicy Act and the NPC (1n~lu**r~
~cnmnravion of the Sate Charact rizaticn Plan (SC P), SCP updates, study p.ans
- te the Enwiromm ntal Impac: Statement (E1S) end license

p ppl;ca:;cn to NEZ): (5] site investigaticn documents -
evaiuntis and grroval of repcris that ccntasn data and 1“.e.rre:ations from
ite characterization: and (6) review an? agproval of NNWSD roject quality
relat~d documents as definecd in WG Me-06-03, "Document Review/Accepzance/

Approve’.”

2.6 TECHNOLOGY LEVELOPMENT AN SNGINEERING BRANCH

or
esich

o

The Teczhriclogy Development and
(1) systers description, analysis, &
and develorment: (3) designm, construc
facilities; (4) operaional safety; | T
cenceptual des‘g', roczk me-na“,s, ans sealing: (6) 1ns‘runen: anc
ipment development: (7) exploratcry 3 igr, construction, and
eration: (8) eng‘neerzng anc technicali su p-.. for Project plans, repsres,
presentazions; and (9) review and approval of NNWSI Project quality
ced documerts as defined in WIFO imgiementing procedures.

Branch is responsitle
on: (2) waste package
ratien of matc: tesT
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2.7 SYSTEMS AND PRCJECT CONTRO L BRANCE

The Zystems and Project Control Branch is resporsitle for

(1) adrinistration and management suppcrt to integrate and control the NNWSZ
Project including preparation of ne*vork;, monitoring milestones, and
overseeing issuance of Project documeniataich, {2) reccrds
ma;a,eneut,xnforma ion management system: (*) guality assurance reccrds
administration; {4) configuration managesent: (%) tra*spcr‘a:zoﬁ, (6)
socioeconcmics; (7} institutional liaison: (E) Prciest training: (9) review
and approval of NNWEI Project quality reiatel dotuments &3 defines in WZEC
implementing procedures; ipﬁ (10) environmental analysis and suppcrt.

2.8 PROJECT QUALITY MANAGER (PQM)

The WO POM is responsible fer direciin

g and maraging the overalil NNWIT
pPrciect QA Progran ani has appropriate organiz

<
hd
. A
ational position,

T IR TR

ion, pr ject positicn papers, and prelicensing topical reports for use
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2.10 SAFETY ANT HEALTH DIVISION (S&HD)

Upon the request of WMPO, the Safety anz Health Division (S&ED) may
provide matrix Suppert personnel to WMPD and are responsible for review of
procedures, fazility designs, and operations plans &pplicatle to the
seousational health and industrial and fire safety of site workers and
fa-il:ities. The S6HI acte on reqguests for support submitted by participating
organizations through WMPO and provides doCument reviews, advice, and
asaistance to the WMFO.

2.11 CONTRRZTS ANT PROFERTY DIVISION (CPD)

Upon the recuest of WMPD, the Contracts anc Property Division {(CPD) may
provide matrix suppcrt personnel to the WMFO and are responsible for prepering
and negstiating contracts and other agreements with the national laboratcries
and other federal agencies (except the NRC for which DOE/HQ is responsitle) en
behalf of the DOL/NV in support of the NNWSI Project. The CPD acts on
requests for support submitted by WMFD and provides procurement package

reviews, advice, and assistance to WP,

3.0 SAIC/T&MSS ORGANIZATION

The SAIC/T&MSS organization is ceompriszd of six majcr operating
departments and a Prcject Instituticnal Relatacns Office reporting to the
Project Manager. In addition, the Project QA Department IXeports
administratively to the Project Manager (T&MSS) and functionally to the ¥FPO
Project Quality Manager to assure independence. The following section
describes the organization, relationships, responsibilities, and authorities
of the TéMSS crganizaticn in its role as the integrating contractor for the
WMPO in support of the NNWSI Project. An organization chart depicting the
SAIC/TSMSS organization down %0 the department level is shown in Figure 5.

3.1 The Project Manager (T&MSS) reports directly to the Project Manager,
WMPO. He has authority over 21l T&MSS personnel assigned to the NNWSI Project
and is responsible for the management and performance oOf TéMSS activities in

support of the WMPO.

The Project Manager (T4MSS) is responsible to ensure implementaticn of
the WMPO QAPP and its implemonting procedures for the conduct of 2ll TaMES
quality related activities. He is alsc responsible for meeting the
requirements of tasks performed by TéMSS for the WMPO. These regquirements
include staffing, control of costs, meeting schedules, and approval of
deliverables. The Project/Manager (T4MSS) is the primary contact with the
WMPO and the primary spokesman for TaMSS. He is also responsible for the
implementation of corrective actions in cases of deficiencies in the quality
of TEMSS activities or items, as documented in audits and surveillances Dby

AN
4 wMPO QA or other organizations.
i
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+e to the Project Manager (TEMSS) an
azer (T&MSE) in his absence. He 13
z27er (TEMSS) in the implementation

3.2 The Deputy Mangezr (T&MSE} repor
delegated to act for the Project Man
e8P jes

reible to assist the Project Man

PO QAPP and its implementing procedures thru cocrdiration of the activities H
of the six SAIC/T&MSE Department Managers in the performance of their
respective functicns,

3.3 Project Management Department

The Project Management Department grovides (1) overall management ant .o
integration for WN®SI Project management and Project Control WBS elements,

monzgement of TAMSS and Prcject plans and prozedures, training of stals
maponse support to client reguests (e.g., briefings to outside organiza

{2
r{ormance evaluation/re
stems development, and technical data management); and (4) Procject
configuration management Bsupport.

3.4 Project Operations Department

The Project Operations Department provides (1} engineering doCument
and design reviews specifically relatel to waste package, repositery, an
exploratory shaft facility designs; (2) geotechnical services, including
operction of the NNWEI Project Sample Management Facility and various f:
studies; (3) regional studies, including transporration, land access, an
coriceconomics: and (4) environmental programs, including environmental
radiological field programs.

3.5 Project Technical Integration, Analysis, and Evaluation Department

oth Project and T&MSES procedures and technical subject matter, and quick

.
) management analysis and evaluation, including
2 porting and performance measurement: {3) infommiiicn
canagement (including syster operations, information integration, informatll
7 ¥
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The Project Technical Integration, Analysis, and Evaluation Department
provides (1) technical integralion 8Cross the MNNWSI Project in systems, wasie
package, Site, repository, regulatory, and institutional, exploratory shafz

facility, and test facilities; and (2) technical evaluation and analysis
the site characterization pians and other techrnical documents.

3.6 Prcject Regulatory Compliance Department

The Project Regulatory Compliance Department provides (1) puclear

of

regulatory campliance suppomt, including regulatory interaction and planning
and regulatory review; and (2) enviroanmental regulatory compliance Supplri,

including permitting a?; planning.

3.7 Project Quality Assurance Department

The Project Quality Assurance Depariment provides (1) quality assurance
overview; (2) quality assurance implementation support, including develepanent

of plans and procedures: and (3) audits and surveillances of all Projec:

activities. The departmernt’s functions are further described in paragrezh

kY

2.8.1 of this section.
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3.8 T&MSS Support Secvices Deparxtment

3 rovides (1) T&MSS administrative ;!
gervices and support to and coordination with E
ion; (2) computer Bervices, including soitware
2 P

&
L d
-

The T&MIS Suppirzt §
supeort, including Parso
nort (7 CONLIACLAY UM ni
davelopment and supply
crrvizes, inzluding t

a~m
I

e

»ions, and systems support: and (3) putiaica
editang, worl protessing, and graphics.

3.2 2reject Institutional Relations Cffice i
The Prcject Institutional Relations Office provides support in DOL
intera-tions with the State of Nevada ard other afferted puklic parties.

o
<

4.0 PAPTICIPATING ORGANIZRTISHE RNL NTS SUPPORT CONTRATTORS

This section identifies the macr crcanizations partisip +ing in the
Prcject, the designated functions of these organizaticns anc their
relationship with the WrO. participating organizations ang NTS suppomt
contractors are responsible to the WET fcr technical activities assignes te
2 ther as specified in the NNWSI Project WES Dictionary and Projec: gpeciiic
teochrical plans. The technical activities are to be accompliished in
accordance with the QA reguirements in the NNWSI Project QAP, NNWSI/BE-L,
{formerly NVO-18€-17) and the.: respective QAFPs when approved by the wro.

Bl S

4.1 NTS Support Contractors
§.1.1 Fenix and Scisson, Inc. (Fé&3)

Fenix and Scission, Inc. is the Explioratory shafr Facility (ESF)
architect-engineer (A-E) fcr drilling and muning fcr the NNwSI Project.
Responsibilities also include field surveillance and inspection of drilling
and mining, and subsurface facilities constructicrn and testing.

I e

2
X
4

i
3
i

4.1.2 BHolmes and Narver, Inc. {B&N)

Holmes and Narver, Inc. is the ESF A-L responsible for the design ef
underground 3upport Systems and the atove-ground facilities. Responsitili
include field surveillance and inspecticn cf facilities constructicn.
Ad2itionaily, they provide Macerial Tes:t labcratory Suppirt, nondestrustive
examination services, anc field surveying services, picrcfilming, and archival
storage of NNWSI Project records.

4.1.3 Reynolds Electric and Engineering Company (REECO)

Reynclds Ele:tric/;nﬁ Engineering Company is the prime support €ontraclior
providing suppert for subsurface and surface constructiorn, drilling, and mune
ing. REECO assists in the operation and maintenance of the site facilit:
and provides procurement and logistical activities for the NNWEI Project n.n
requested.

INTRIDUTTION E
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4.2 PAPTICIPARTING DRGANIZATIONS G
i
% ¢£.2.1 Llawrence Livermore Nationsl Labcoratory (LL¥L)

Lawrence Livermore Navional Laboratery 15 responsitle for the develcpment
of the waste packaze fcor erclacement 15 tufl, which includes the defiriticn of
the package envir-nment, raser:al develcopment and testing, package des.3n., peEr-
{ormance analysis, and testing; and prevides sssistance to other NNWSI Prenect
participanis in areas ©Of specialized expertise. |

H 4.2.2 Los Alamos National Laboratory (LANL)

Les Alamos National laboratory is responsible for nuclide migraticn, gec~
chemistry, mineralogy, and perrclogy stud:ies. Los hlamss acts as the leaz Q
«nehmical crganization fcr the cosrdiraticn ant scheduling ¢f the ES tesiing F
program. Llos Alamos alsc provides assistance to cther NNWSI Projelt é
participanis ir, areas cf specialized experiise. ﬁ

i

Rt

4.2.3 Sandia National Laboratories {S¥1)

i Sandia National Labcratories is res snsitle for (1) repository systems
development: (2) data maragement and analysis: (3) systemsS performance assess-
‘ ment of the repository: (4) conceptual design of the repository: (5) determin-

ing the thermal and mechanical properties of the host rock: (6} repository
gezling performance re iraments, materials, evalua-ion, design, anc test:
ietance ¢ other NNWSI Projecs pParticipantis in areas of

b8

sS
« Y a
specialized aXpert

e
44 %

DRAFT

]

4.2.4 United States Geclogical Survey (USGS)

TmTnE T

The United States Geclogical Survey is responsitle for (1) site
characterization of gedlogy, hydrclogy, tectoniss, volcaniszm, and seismicity:
(2) acts as lead technical participant Icr the site characterization’ cdrilling
activities; and (3) provides assistance to ther NNWSI Project parzicipants in
areas of specialized expertise.
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QuRLITY ASSTREANCE PROGRAM

1.0 EXTENT OF THEL grUrliTyY ASSURANCE PROGRAM
The Quality Assurance (gh) Progran for the NNWSI Project consists cf Lhe
WNWST Quality Assuszance pian (QAF), the QA program Flans cf the Waste Manazes
ment Project Office (W2, the Participating Organizazicns, and the Neval
Tesw. Site (NT3S) Support Contractors, anc the QR and technical procedures
required to implement these documents. 7The NNwS: Project pffice will sudmit
this QAP and the WMFO QrFP to the OCTRWY pirecter, Office cf Quality Assurancé
for approval. pending receipt of this approval, Qn plans may be issued by
yvTo foy interim use. wren any Qh pian 38 jgcued for inLeIim use, the
transzittal recerd shall be ap;:c;riately marred 1o indicate that it is for

s -

BRSNS

-

interim use. Final Qh FLBRS Waks 20Z-v2E @ signature plock for approval by
«he Director, Oflice of Quality Assurance.

plan which shall provide the description of the organizaticn's QA progracT ans
femam

indicate the cormitment to the applicatie N¥WSI Preject Qb requirements gives

zach NNwSI Prcject participant shall develop & Quality Assurance Prograt
tio

HS

herein. Each Quality Assurance Program plan (QRPP) shall include
cons=deration of the s@chnizal aspects of the activities affecting quality and

" ghall be generatec by +he zespecrive Gk OIF ~ization with assistance from the
cal staff. Tho QAPP shall preovade instruction to implement and arsly

N A

& 4 -4

the O regquirements o0 the technical a-tivities of the N¥wel Project. It

1 be p.anned, implementesd, and maincained in accordance with this dooument

ans nn consistent with and address all cf the applicable requirements cf thus
Ok Plian. Mar.agement above O outside of the QA organization shall

fepbate:

B TPea i 0

o= ot
]
'

i

TR T RENTEIEL

= A
&Y

gularly receive information as to the scope, status, adequacy, compliance,
evc. of the Qh Prograt. Maragement shall perform readiness xeviews, as deemed
appropriate. Readiness Teviews shall apply t¢ ma jor scheduled/planned
activities which could affect quality- Readiness reviews shall be used in

verifying that specified prerequisites and pro;xaxnatic requirements have beel
jdentified prior to starzing 8 major activity.

ST T

The hierarchy of cricerie applicatle to the Project are ghowh in Figure 1
of the Introduction cf this document. iith the exception of the CFR, where
deviaticns betweel the reguirements cf the highez-taer documents referenced in
that Figure and this QAP axzist, the reguirexments of this document shall b
prevail. |

1.1 O~ CRITERIA : e

/ o
The Qh Criteria and specific regquirements associated with these criterid

have been adapted toO the NNwSI Prcject activities through this QA plar and

sh.all be adiressed in the QAPPs cf the wzl, the participating Organizations,

jo e 4

and NTS Support Contractors. When 2 specifsc riteria is not applicarie tC an
organization’s activities, it arall be noted in the QAPP and recorded on the

checkiist required in paragraph 1.2 beiow with justification of its excerticth.

PLy. Bl ‘;ss:n: TS A Y X 5;&35 Bl .
CorLITY ASSTPANIE PROGRAY ;
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APPENTIX 2 ;

PICTIREMENTS FOF THL ISENTIFICATION OF ITEMS
AT OATTIVITIES SUBIECTT TU CUALITY ASSURANCE FEQUIREMENTS
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2.0 QUALITY ASSUFANIE CRITERIA FOR LICENSING

sgram is to permanent
a license for rece
iz repositcry, it must be i
tion as reguired to protect ;

Requirements for

The purpose c¢f the geclogic repcsit
oh~level nuclear waste. In order t

isn of radicactive material at th
< raced that the repasitory systen wi b1

alth and safety of the publaic and the en T.
licensing a repositery to meel this gcal are cified in 10 CFR Part 6C.
These reguirements describe the performanc c+ives and other technical
critecia to assure safe operaticn during waste emplacenent and revrieval (:f
necessary), as well as effective contairment an? lcnz-term isclation cf waste
following permanent closure of the geclogic repositery. The Q& level I
regquiremercs of this QA Plan speci 'y the QA progran for these items and
relased activities important to safely and/or waste isclation to assure that
their characterization, design, construstion, and cperation gcomply with the
requirements of 10 CFR Part €0.

TEAEIY

-

2.1 QUALITY ASSURANCE CRITERIA FOR THE 0-LIST AND QUALITY ACTIVITIES L1187

ﬁ The QA Level I reguirements of this Qh Plan apply to items and activities it .
4 impcriant to safery and/or waste isoclation. A derived from 10 CFR Part 60 i :
Q (60.152), this QA program is based on the 1 ria of 10 CFR Part 50 é

» i

e
Appendix B. These criteria address, in genera s, the basiz elements cf 3
CA program, such as organization, design contrs b
and reccrds management. As noted in 10 CFR 65.152, these criteria are .
supplemented as necessary to meet the speczific reguirements cf the repssite |
program. In addition to the Qi Level I reguirements of this QR Plan, items

imporrant to safety and waste isclaticn are subject to the design criteria cf ;
10 CFR 60.131(b) and 60.{}5 respectively. '

£1, tes: control, inspecstich,

]

n

% 2.2 CRITERIA FOR NON-Q-1IST ITEX

t

K Certain items that are not imporiant to safety and/cr waste isolatich

. ghall alsc be addressed in the license application to demonstrate compliance
with 10 CFR Part 60 reguirements sulh 2s those asscciated with meeting the
design criteria contained in 10 CFR 6C.131(a) for protectien of wirker heazth

-y .
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1.2 COKWTENTS OF THE QAPF

2 NQADLS b
'}

r5anization shall consist ¢t the
sres regusrel vo provide an?

ng quality. 7he control shall ke
ivity. These procedures shall be
eviewed and approved DY the cogmazant
. acsure that they meet all the re3~

The Quality Assurance program C
QRPP pauS 3PES Late impiement
implement CORLI gr activitl
consistent with
developed by qua b b
QR crganizalich gricr to im;lemen:a:i:n te @
uirements cf their QAPE.

-
-~

[ g]
A S )

Q

<

o R AR

The QrP? of each participating Organization and NTS Suppert Contracics
¢ha.l be submitted to the wvpD for review pIiorl to implementation and shail Q
in-lude a checklist tased on this NNWIZ QrF which idertifies how and where

eazh reguirement of this document is addressed. The WMPO is alsd reguires to
cormp.ete 3 chezklist baseZ On NNWSI/BE-G (formerly NVO-18€-17) for the

. preparation of the WMEFD GRFT. The (RIF cf eath prcyect Participating
Organization and NTS Suppirt coneracecs shall be reviewed, corments reszlves, )
and the dosument approved by the WMFC within 8 timely manner.

1.3 QAP? VERIFICATION

EA Assurance that the QR requirements have peen adeguately addresse2 and efl-
b ectively implemernted will be provided Z¥ +he WO with support from the
€ SAIC/T&MES Project Ok Department during the review and approval of each crgan-
jzaticn's QAPF, monitoring and surveilance operatiOns, and audite of acti-
f vities. The Partizipeting C:;anizat;:ns’ and NTS Support Contractors’
i managsement shall a.ss MCniter their respective QrFPs through internal audits
' +c assess the adeJuacy of their progranm and acsure its effective !

t

mflementa:ion.

1.6 USE OF DATA NOT GEINERATED UNDER QA CONTROLS

Tne QA program for the NNWST Proiect provides for the acceptance ct
existing data for use in licensing acoivities that were not generatel under
the contrcls a Qp Program which meews the regquirements of 10 CFR €0,

ific methods for accepzance cf this information are contained

ir, NNWSI Project 4-inistrative Procelure 5.92. This procedure shall meet the

T cf

subpart G. Spe
ec

reguiremgnts of NURES - 1298 *Qualifacazion of Existing Data for pigh-Llevel i}
Nuclear Waste Repositories® (Fehruary, 19E%). These regquirements azIé i
ccntained in Appendix G to this QA Pian. Once accepted, this existing data 1s g

classified as *primary data®" for licensing purpcses.

/ l
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1.5 METHODILOGY FIFf FARMILETING THE °C® LIST
- i
w &

-
4 4
AT OQUALITY ATTIVITIES W1

The WMPD sha.l prepare the apprcpr-ate NNeS1 AP or APs for determining
the items an< azw:vizies to be placed orn the Project C-List and Qualizy
stivities Last. iawa‘f:o:e:uré“shall pees the reguirements of NURES - i,
Te-hnical Positizsn on Items anc Activ.ties in the High-Level Wastie Gecliog:ic
Repcsaitory Program Su-jecti te Quality Assurance Reguirements® (April, 19885,
These reguirements are contained irn Appendix I to this Qr Flan. &bre
proceduTe ST UESTIIOY P Er T TSI T P SY ASSESSIE L. PPt iTI T

- P Y PR --J‘r"u-

- A e PP SIS W bk & . A
Sad—partaTmanTe B Tt I TR = e 3-aeEEracrans - -srtared PR Sy e AL EIIE

ROV LETES,

b that recognizes the differences p

The NNWSI Projelt uses an apzroach to
besweer items and astivities that affect rad:olagizal health and safely and
[ waste is-lation and these thet do not. The prreach is designed to ensus
11, that each itex or activity is assigneZ a QA level that is consistent with its
- stential impact ©r impcrtance, o bIth, an cerms of radiclogical health and
(y‘ F Y \ - P R et ~— T A oAt t - .- * o - i
(qh< safety, waste iszlation, nNonIrasisc.ogita. neaish and safety, the U.S. Nuclear
riﬂf Regnla;cr;.CQmmi551an (NE2) ;i:e:s;:; requirements, the operatility anc
-v maintainatility ¢f the repcsitory, CCsts, an? schedules. The Participating
c:j rganizaticns or WD shall identify the appropriate quality assurance levels
f27 all items and aci:vities that affect quality asscciated with site
chara-terization, fazility and eguipment censtruction, fazility operatisns,
performance confirmation, permanent clicsure, and dezcntarination and
dismantling of surface facilities. Once assigned, the QA level for 2
periicular jtem of aztivity shall be applied by all NNW3I Preject parzticipanis
invclved in the activitly. .

1.7 APFLICATION OF QA

AR Ict & o

A QRPP that compiies with the resuirements of this document, NNWSI/EE-0
(fcrmerly NVO-19€-17), shall be estatlished by each NNWSI Participant a: the
earliest practicatle time ccnsistent with the schedule for accompiishing the
activities. Eazh QAFP shall assure that procedures required to implement the
reguirements of this documeni are properzly documented, controlled, and
mandated through a policy statement Or eguivalent decument signed Lty 2
responsitle cfficial. The QAPP shall be appliied throughout the life cI ¢
UNWSI Project in accordance 4ith the estarlished policies, procedures, an

"

33

instrvctions.  The QATF? chnll ag ta> all items and activities affeztin -
quality. It also shail idenzify the mallr crganizations participating in the
project and the des-gnated functions cf these organizations. The QAPP shall

provide control over a-tivities that affect the quality of the identif:ed

suructures, systems, and components tc an exient consistent with thelr ' i
amportance.- The activities that affect quality shall be accomplished under ‘
citakly controlled ¢ ndseicns. Contrclled conditions include the uvse cf

suit
aprropriate equipment, suitatle envircnmental conditions for accomplishing the : v
. ST
L. NZ. I55VED SECTION TITLE FASE Nl
-l
@ o e

2 CTALITY ASSURANCIE PROGRAY
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aziMily, &S assurance erat a.. preceja.sitecs foc LhE Gaven astivaly have

e peror, sacisfled. The prograt snall take 1Rt ATTOUNL the need for spesiai CIn”
vrole, processes, test ‘-.pmeu_, tosis, and skills ¢ astain the reguizez
gquality, anc the nees fcr verifizatith o€ quality Oy inspection, test, pees
review, Of & COMIINAtiIoOn of these., The prograc shall provide for ing serang-
tion and, as necessary, training cf per crnel performang activities that

i affect quality to assure thas suitable proficiency is achieved and mainta inex

ene WMPD shall reguisxly 855€5S the status an« adeguacy of the QA

rrograms of the Farticiparang OI ga:;za.;:ns and NTS Support Contractors ky
maans Cf overview, gurveillance, and auiit a:;.vz.les.

b be

11 jvems and aciivaties eras affest guality CuIing geoclocic repository gie
characterization, facilizy and eguipment desigTh, pro”"'emeﬁ. and constructis
Fmsility Operation, performance cornfirmation, permaneﬂ' closure, decommission©
ing, and di smant.ing of surface facilities. ne preparation of agmanistrat
nri omanajement planning foTument srall nct re :u;re Qh level aSSigmments,
wwoent for project leved dosuments whill are spe:;f;:a.'} reuu-.e‘ by th

car Wesme Folicy ACU £ ‘952 (as amendedy, OI are required for lizensinzs

i d2itiomn, procurament cf ipistrative items (i.e., O f'"e suc,-¢es- dz
nes reguire QA level ﬁssigrﬂnn: _ mhe WMPC shall develop 2 ey
administrative procecurs Zor the app.icatich of graded QA. The p*o*ed"'
shz.l be in consonance with the QA re“u*'eren:s spe:;fle‘ hersin. It may b
necessary to exempl certa;n NNWS’ lke:s and activities from QOx level
assignment. Requests 2o emprions sha.l be dﬂﬂume*'ea and shall contain
sufficient justifacats ion to suppcr: the exemption reguest. Such exempiion
shall be approved Dby the WIC POM.

2.

me

2.0 APPLICATION OF GRATED CUALITY ASSTRANCE

2.1.1 EXTEXNT OF AFPLICRTION

e applicatie (as defined her in)

1.2 PURPCSE OF A GRADED QA PROGRAM

The purpose of 2 graded QA p'og' e ¢5 to select the QA reguirements and
asures tc be 2p pplied to items and activities in the Repcs;:o'y Progran

cons.stent with their impcrianteé to zaf :v, waste lsc-a‘lcu, and the

o0,

ive

i oo

emnTn

.

QTALITY ASSTRANTE FROGFAM

~2

achievement cf U.S. Department © ¢ Energy (DOE) mission objectzves This will ;
be accomplishel by deiiberate qua‘i'v ,¢am“‘ﬁc and se¢e:-1ve appiicatich cf QA
regquirements on the item or activity tc be performed, ith varying degrees of
QR appiied depending OO 2570 function, complexity, conseque“.e of fallure,
roliariiity, replicar: tlity of results and economic considerations.
YL, B.. |s55VES SE.zioN Ziia FASL Bo.
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% 2.1.3 DETEPMINATION OF THE DEGRLE TC WHICE APFLICATION IS NEZESSREY

Tric AppIoazh AnTOLVeS {(1° idensify.ng these jeems and astivities white
”~ -

H failure could cause undue iisks to the pued and facilaty P@!Sbhﬂel Or exLEn™
| ded interruptaoh of faciialy operatioh Wit critical economic losses, cr hoth,
nd ‘ zate

-
Or prograv. Alternatively, an itew whose failure oOrT malfunction could reculs
only Mn opecationas inconvenaience Or negligitle eccnoric loss may desesve Cnly
o quality inspestion Ly the purchaser UpOn the delivery of the item., Beiween
. these tWs exirenes, there are varying degrees cf Qh to achieve the des.re
E Zidence ih the quality cf the completed line cf activity.
E

¥

T

g and (2) ensuring that these items an< activaties are covered by a commensu
3
g0

"
-
-

~or -

3.1.4 FLEXIBILITY OF QA REQUIREMINT SELEZTION

~ne graded approach set fcreh heze provides flezitility in the LY ot
~F the guality assurance reguirements < be app.iel tC arn iter OI BTTivity
+ras iS5 commensurate w.o! the relative imporiance of the role or funstalin
assigned to the itel CF conivity

2.2 REQUIREME.TS

The reJuirements specified in this se-wion are to be uses to app.iy the
gradel guality philosophy =0 a1l KNWZI Prcject ivems and activities.

2.2.1 SELECTION OF QUALITY ASSURANZE LEVEL AND QA REQUIREMENTS

The BppIopriatie Duality RAssurance Leve. for any item OZ activity shall be
dstermoned by the Bpfaitatadn cf decisicn criteria as provides BY the NRWIZ
Apanistrative Procedures The basis for the selection of the Quality AssuI-
ance Level and assigned QA regquirements sha.l be documented. The assigneZl
Quality Assurance Levels and Qh reguirements must be submitted toO the Ww=J fos
review, resclution of cermments, and approval prior to implementatio:n OI use.
This review and approva. ghall be performed bY the WE3 POM and appropriate 4
w0 Branch Chiefs. 4
!
2.2.2 SELECTION OF SPECITIC QA LEVELS ?
1
mhis apgroach incorporates three quality assurance levels (Qr level) el §
which one will be assigned to 2ach technical task that affects the guality =34 i
the NNwSI Project. The gefinition, application, and assignment to eazh of he
! three Qk levels are described in the fcliowing discussion. i

2.2.2.1 QB level I - &=¢ those radiclogical health and safecy relatec itexms *
and activities that ar impcriant to either safety or waste jsciation and that
are associated with tnz ability cf a geclog:ic nuclear waste repositery to
funciion in 3 mannel ¢hes orevents oI mitigates the consequences of 2 process
or even: that could cause undue zisk to the radioclogical health and szizly cf
the putlic.
PL.. Ne. SS5ULL SL-tooON sizsL TEASL Bo-
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TreMc anc aciavaties ampoit
gyst components, and Ié
mitigaticn ¢f an azcident that
either tC the whole body or 1O 3%y
beyond the neares:t boundary cf the urrest

conpletion of the permanent closure ¢f the

a
M
ey +

-
RS

@ bt

[RRTA ]

i

-

impzrtant to waste isclation are those bars
| muzt meet the criteria that address psst-cl
1 and natural barriers to inhibit the reiease
| for items cor activitier imporrant to safety
10CFREG, and 40CFRIGL.

I 2.2.2.0 Qb level 77 - are those activities

i gtructures, and COmMponents which regusre 8

noguffycient tc provide fcoT reliazility, RmEin
worker nonraziclogacal heaith and safety, I
health and safety and cihers operaticnal fa
nOE and WMEC cencerns, and the envarcnmentl.
2.2.2.2 Qhr Level III - aze those activitie
Levels I or Il

e

3 2.2.3 APFLICATION OF LEVELS
L
2.2.3.1 Qr LEVEL I

Q2 Level I is the most stringent level

oy

applied tc those items and acuivat

sitcry to meet the precliosure and pcstclosu
by the NRC and +he U.S5. Environmental Prote
putlic health and safety from radiciogical

which are on the Q-list will provide the pI
the NRZ tc authcrize constructicn and tC 1S
receive and pcssess source, special nuciear
the gezliogic repository. QA Level I contrd
to activities, including site characterizat
facility and eguipment design, procurement,

ce confirmation, peIman
facilities when
putlic’s health

- -k

operaticn, performan

and dismantling of surface
:th the provection cof the
radiclogical hazard.

Tc keep radionuclides out ¢f man’s env

~-crs that would have an impalt C-

.es tha: may afle

they are specifically concern

TR eng.neerel structures,

essentiali to the prevention oz
in a radiazion dose

¢ pem or greater eithes e

4 area at any time until the
{tems ang activities
ated activities whiih
an-e of the engaineerel
The critéers

are found

as
G -

cre
repository.
jers and rel
csure pesforIw
cf radaonuclides.
an+d waste isclation

rr

.

bda

items reiated to the Sysiens.
gesuranc

ic and repIsitct
radiclogacal

1

level 9f.quality‘
rility, puls

erositcry worker
o

S
¥
-

s and items not classified as QA

lity assurance. It is 2¢ be
-+ the arility of the repc-
ives specif.ecl

~ .
Seale

cf qua

re perfcrmance object
ction Agency (EPA) for prote
hazards. QA Level I activities
imary data input to the basis fcz
sue 8 license for the DOL .to

, and byproduct material (waste) at
1 and documentation must be app.ied
ion, scientific investigation,

and construction, facility
ent closure, and decontaminat

» -
-

ped-omcqron

-
ad

i
ed

and safety with respelt to 2

ironment, @ high level radicactive

vaste repository will utilize engineereld systemns, structures, and COmponents 1
to contain the waste and ensure the shcre-term safely. The rep:sitcry'alsc B
will utilize the natura’ barriers to affcrd long-terz isclation. wichin this i
context, QA Level I must Dbe app.ied fcr near-term safery as well as long ter K
isclazicn as per the foliowing: :
IEl

1

L

S

SEZTITN

(FASL No. o

.o
ﬂa";

s A OO RN Y T



w

{PE. NC. ISSULD SLCTiON TiTal PAGE N
-
&

NNWSI PROJECT QA PLAN

»

o Where items and activivies could affect the preclcosure radiclogical
health and safety of the general pubiic. spezificallys this means
items snd activities thatl could cause, ©OF result in, -an agcideny that

cocld result in 8 raciation dcse, either to the vhole body or o 2Ty
organ, of 0.5 rem or greater, eiiher at oOr peyond the nearest
boundary cf the unrestricted area, 8t any time until the permanent

closure of the repcsitory. .

o Where iters and activities will provide primary data which will be
relied on for performance assessment of the repository system. This
data are the field and labocratcry data and subsegquent analyses that

provide the basis for determining and demonstrating that the ratural
and the engineered systems of the repository 81?2 capable of meesing
the pericrmance objectives for wasie containment and isclation. Tnis
includes alil experiments and research which have @ sigrificant ampact
to site-charatterizallon oI are an essential part of the data base
that directly support the final design of the repssitery and wvaste
package performance.

o Where activities could adversely impact the waste isclation
capabilities of the engineered and nacural barriers.

o Where items &Ie relied on to meet the postclosure performance

objectives of the engineered parriers of the repository gystem.

o Where items and activities thaz, having failed, could cause 3 fallure
of 8 Qb level I item, OF irrerrievatle loss cf Qh level I data.

o The design phase that involves the preparation of detailed design
documents (such as drawings, specifications, and analyses) will be

assigned a QA level cf 1. One cf the purposes of this design phase
is to define items that will be procured and/or constructed as 3
result of the design activity. The definition of items includes 2
dezailed description of their function and interrelationalships. AS
the design phase proceeds, and the QA level for items is identified
and approved, design, procurement, and construction activities shall
be governed by the 0A level assigned to the item.

2.2.3.2 QA LEVEL II

Oh Level II is the pecond highest level of quality assurance. O level
11 controls and documentation shall be app.ied to the NNWSI Prcject
ar~tivities, and items that are specifically concerned with nonradiclogical
operation of the exploratory shaft faciiities and repository, and the
radiological safety of the repository worker. The high-level wastle {HLW)
repesitory will utilize sngineered sysiexms, st ructures, and components which
must be designed, constructed, fabricated, tested, and operated to meet the
perfcrmance objectives during the operazional phase and to minimize the
nonradiological hazard to the public and repository workes and the
cadiclogical hazard to the repository worker. Additionally, activities that
have a major impact on project costs or gchedules that could delay the
~nievement of DOE/Office 5¢ Civilian Radicactive Waste Management (OCRWM)

(e

£ilestones must be appropriately co treiled.

R

IR

-
4
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Quality Assurance Level 11 must de appliec to activities anc itens

o Where items and activities that are essential to the design, copsiru~
ction, and operation of the repscsitory of of the exploratory shaft
gazility, and could have 8 majcr impatt OO the non-radiological

health ans safety of the putlic and repository worker.

o Where items and activities which having failed oI which are perfcrmed
inadeguately woulc cause repository workers to be exposed to radia~
tion or radicactive contamination levels in excess of the limits
expressec in 10CrR20.

o Where items &nd activivies couid affect the retriovability of waste
up to the time of repcsitcry closure.

o Where items and sotivities that involve the nonradiological
operational reliakility anc maintainakility of engineered SystemsS,
structures, OI CCmpoOnents.

~n The design phase that involves the comparztive technical analysis of
alternatlves/methods/equipment to determine which
alternative/method/equipment is preferred, ghall be assigned a QA
Level of II prior 1o execution. Where 2 particular item can be
jdentified and defined during this phase, 8 separate QA lLevel
assignment may be made for that item. Once the Oh Level for such an
item is identified and apprcvel, design procurement and construstion
activities shall be governe by the QA Level assignec to the itex.

o Where items and activities that, having £ailed, could result in 8
major cost Overrun.

Where items and activities that, if failed, could result in a major
schedule slippage.

Quality Assurance Level 11 activities may have as much importance as
Quality Assurance Level ] activities; howevez, except when used to support 2
Quality Assurance Level I activity 38 indicated in the following, they do not
provide primary information in the licensing efforts. Imn most cases,
activities controlled in accordance with 8 Quality Assurance Level Il prograx
cannot be used subsequently to directly support Quality Assurance level 1
activities unless it can be substantiated that quality assurance regquirements
equivalent to those which would have beer applied to 8 Quality Assurance ilevel
1 activity were impleme red or that a technical justification process is
applied in accordance with NNWSI AP 5.90 "Acceptance of Data and Data
Interpretations Kot Developed Under the NNWSl Project QA Program.®
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2.2.3.3 QA LEVEL pOP!

Qb level II2 ig the least stringent jevel of Quality pezurance. LRAVEL
177 Quality Assurance itess and BCLivaties AI€ suzh that they have no masoy
function in the charecterizatior of the site and design of the repository, but
they require good practices for the ircendeZl use. Desigr. phases whith aze
urely preliminacy and are conducted to define the range of alternatives/

me<hods/egquipment whish are felt to be werthy of more decailed study shall be
ass:qned 8 Qh level of II1 prior to exezution. Those acwivaties cont gilied a0
accordance with 2 Quaiity Assurance Level III program cannot sutsequently be

used to directly support Quality Assurance Leve, 1 activities.

r, some cases, data Of data interpretations generatel 25 3 result ¢

ivjes controlled in accorcance with Qb Level II of 111 programs, ©<

activities performed prior to the comr.ete irmpiemenzation of the NNWSI Pro
Ty

(5]

Y
-

~ A memiimA o~
- L4

.-y Assurance Plan may be used in tne licensing process 85 backgzIiil
corrchorative information.

The requirements contained in this document apply to Quality Assurance
Levels I and I1 items and activities uniess otherwise noted herein. 7The
reguirements cosec for QA Level III items anc a=tivities are those
managerial, adrinistrative, scientifsc, engineering, com rcial, and
labcratory practices that are COmmOnlY used by the organizations pa::icipa:‘:;
in the NNWSI Prclect.

3.0 QA ACTIVITIES
3.3 OVERVIEW

Each NNWSI Prcject participant shail periomm overview of the Ch
activitaes of all organizations (ANCLIUZANG SuUDTONLT ~tors dcing SUPpTITAvE
work) under their purview. Overview is to include the following as

appropriate:

=y
111

o The review and approval of Qar

i

o Surveillance of artivities sffecting quality to veIrlly compaiance
with reguirements.

o Pperformance of quatity audits to verify the adequacy and coxpliance
of QA programs.

procedures are to be esta-lished by each NNWS: Project participant fcr
the reviev of QA prograzt documentation of those organizations undes their
purvies f{oI adegquacy, compieteness nd reievance.
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o e bl
review and approval, 8ssign responsitility for review, and identify the
methods for QOCUMeEnting review and approval action. Reviews of QA progra-
documersation shall be reccrded on checkiists ©I other forms that apecaiy the
criteria for acceptanility and indicate confcrmante OI nonconformance.

4.0 MANAGEMENT CSLESMENT

4.1 FREQUENCY OF MANASEMENT ASSESSMENTS

assessments are to be conducted at least annually for
the effectiveness of the systexn and management contrels that
and (2) the adecuacy ot

Managjement
determaning (1)
are estatlished to achieve and assute quaiity,

ressurces and personnel provided
that the Qr program is being effe
trained tc the Qi regquirements of

Management assessments &re t
ject Participant. Each organizat
plannirg, organizing, performing,
conducted, including the analysis
tracking of recomnendations.
provided to the Prciject HMansgerl,

OCRWY. Management above CF outsi
for ¢he management ngoessmonl BCL

5.0 PERSONNEL SELECTION,
5.1

All NNWSI Project par
selection, indoctrination,
activities that affect qualizy.
criptions that set ferth minimum

§ ties that affect quality.
% ~tyination and training,

w5 will make Apprepriate submitt

to the QA program. Management is to verily
~tively irpiemented and that personnel are
the program.

4.2 PERFORMANCE OF MANAGEMENT ASSESSMENTS

o be performed by the W) and each NNWSD Pre-
ion is to develop its internal procedures for
an2 documenting the management assessment

and repsriing of the results and the

Copies of 21l management assessments are to be

WO0 and the WMPO PQM.  The Procject Manager,
als £f management assessment regsris tC

de the Qh organization shall be responsitle
ivity.

INDOCTRINKATION, AND TRAINING PROCEDURES

ESTABLISHMENT OF REQUIREMENTS

cicipants ghall establish requirements for the
and training of personnel performing OI verifying

The requirements shall establish position des-
1 . . . -
personnel qualifications and provide fcr

appropriate indsctrination of training or both, pricr to initiation cf activi-
In addition to the following requirements for indo-
personnel performing activities that specifically re-

suire certification by applicakle codes and standards (e.g., lead sudizcrs,

inspectors, testers,
certified in accordance,with
¢, D, or F, as applicarle.

the

nondacirusttive @Xam

-ners, etc.) shalil be
detailed requirements specified ip Appendiz

TR N-QAD4D
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g,1.1 POSITION DESCRIPTION

i ne eatablighed ans
jon descriptions ¢cr each position involved in the
vities that affect quality.

imp and experience reguirements ghall

5.1.2 FERSCRNEL CUALIFICATZON EVALUATION

personnel selezted ghall have educaticsn and experience commensurate with
the minimum regquirements specified in the position description. Relevant elu~
cation and experience shall be verified. This verification shall be docu-
mented. The initial capatilities of ar individual shall be based upcn an eva.-
pation of thear education, experience, and training and conpared to thuse est~
atlished for the positicn. Evaluations sha.l be documented by managess or

Eht -

supErvisors responsitle for the activities to be performex.
£.1.2 INDOSTREIRATION

rior to assigning personnel tC perfomm activities affecting quality,
they shalil be indsztrinated 2s to the purpose, 8Copey methods of
implementation, and applicarility cf the fcllowing documents (including
changes thereto), 85 2 monimuan, as they relate to the work to be accomplished.
Indoctrination may be accomplished by the use of a mandatory reading list, bY

group €lassroom presentazions, by videc presentation, O other instructicral

7nethods.
o) ORFP’s

o Implementing procedures and Work Instructions (applicatie O the
individual's responsibilities)

o Reguliations
o Prcject leve. Documents

5.1.4 TRAINING

Prior to assigning personnel to perform quality affecting activities
training, if needed, gha.l be conducted tC gain the required preficienty. The
training (in-depth instruction} shall inzliude the grincipies, technigques, anZ
requirements cf the activaly. guch in-dep:h ipstruction may be internal ©r<
ex.ernal classrocm pessions, Cl38sIOCT BeSSiOns supplemen:ed by hands=ch
workshops, on-the-job training, other instructional methods, orf combinations

thereof.
5.1.% PROFICIENTY EVAL6;TIOH

After the initial personnel qualificatien evaluation, the job preficiency
of perscnnel whe pezfcrw activities affecting quality shall be evaluazeZ and
documented a% least annually.

junctiorn with periodic or day-to-day exployee performance evaluations. prcéi-
ciency evaluations shall be pericrmed by manajers or supervisors whs have res-

ponsibility for the activities being perfcrmed or verified.

proficiency evaluations may be performes in cons
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5.1.6 RECTORDS

Records of perscnnel gqualaification evaluasions, indootrination, TIALLITG,
and preficaency evaluations shall be retained as lifetime QA records. These
reccrds shall include, as @ Mon LT, Lhe Jtems listed beiow,

€ 1.€.1 Perscnnel QOualification Evaluatilh pe-crds

Rezords of the verification and eva.uation ¢f a candidaze’s educatichn, er-
perience, and traiiang, compared tc those required for the posataon,

£ y1.6.2 Indoctian tion Reccrds

Reccrds cf indoctrination which in-iude the chjective and content of the
indscrranaticn, date Or dates of indoctrinatich, and other applicable

infermation.
£ 1.6.3 Training Records

Receris of training which include the objective(s) and content of the
trairn.ng, name of the instructer, attendees, dates of attendance, and result
of profaiciency evaluations (where applicatie}, and other applicable

infcrmatich.

¢.1.€.4 Prcficienty Evaluation Records

N

Re~crds of prcficienty evaluaticn shall include, &8s 8 minimn, the name
¢ the evaivated employee, the evaluator, evaluation results, date of
eva.uation, and the activities coverec by the evaiuation.
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SECTLON 1IXd

SCIENTIFIC INVESTIGATION CONTROL AND DESIGR CONTROL

1.0 SCIENTIFIC INVESTIGATION CONTROL

1.1 PREPAPATION OF PLANS

1.1.1 RESPOKSIBILITIES OF THE PRINCIFAL INVESTIGRTCR

Prior to the start of any scientific jnvestigation, the responsible Prin-
cipal Investigator (p1) shall develcp & scientific investigation planning
document for that investigation. Scientific investigations categorizel 2s
site characterization a-tivities as defined in the Nuclear Waste Policy At
(as amended) shall utilize study plans 2s the ecientific investigation
planning document. The W20 shall conduct & technical, Qh, anc management
review of scientific investigation planning dooumente and approve the dooument
prior to implementation. Study plans shall alss be reviewed and approved by
OCRWM priocr to implementation. Such pianning documents ghall contain or shall

reference the fcllowing:

1.1.1.1 Description of #ork to be Performed

2 description of the work to be perfcrmed in the scientific investigaticn
and the proposed methodology for asccomplishing the work including a discussico
of the overall purpcse for the work shall be provided in the scientific
investigation planring document. References to any applicable regulazicns,
requirements, performance criteria, key issues, issues, information needs,
higher level scientific investigation pianning documents, or Work Breakdown
Structure (WES) items, for which the work is to be performed shall also be
provided. This discussion shall identify all of the factors and coOncerns that
are important for the planning or the performance of the scientific
investigation including identification, explanation, and justification for
arons where scientific notebooks are to be used.

1.%.1.2 Description of previous work

A description of any previous werk which will be used in suppert of the
scientific investigation, including the jdentification of the Quality
Assurance levels, or Quality Assuranze (QR) controls, under which that
previous work was performed. Note: This reguirement does not apply to study

plans.

1.1.2 PLANNING DOCUMENTS

/
The scientific jnvestigation plarning document shall contain 8 level of

detail which would enable an independent reviewer toO determine the appropriate
QA level to be applied to th3 investigation. For Site Characterization
c+ivities, the purpose anc key milestones of study plans is described in ¢he
cp. The format and content of study pisns shall meet the requirements of
Appendix K of this QA Plan.
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1.2 ASSIGNMENT OF QUALITY ASSURANCE LEVELS
1.2.1 BSSIGHMENT

Once » scientific investigation planning document, BS s?ecitied in
Paragraph 1.1.1 of this section has beer developed, the Quality Assurance
Levels for all of the items and activities which are asscciated with that

work, may be assigred. It may be necessary in some cases tC assign Quality
hrssurance Levels tc the items and activaities within a plan that was preparec ;

earlier.

Therefore, the Quality Assurance Level assigmments are not @ part of the
lanning dozuments themselves, ever though they vould pormally accompany those
lanring documents anc go through the same review and approval process.

1.2.2 CONFORMANCE

~umenss shall be preparec and Quality
ordance with the methods ppeczified in
ations (NNWSI) Prejest Adminaigtrative

Scientific investigation planning dz
Assurance Levels shail be assignel in ace
the Nevada Nuclear Waste Storage Investig
procedures Manual.

S S A

1.2 REVIEW AND APPROVAL PROCESS

1.3.1 RESPONSIBILITY

TR

The responsible Participating Organization shall conduct 8 technical
review ¢f the scientific investigaticn planning document. This review shall .
be performed by any qualified induvidual(s) cther than those who developel the
criginal planning document, In exceptional cases, the originator's immeciale
guperviscr can perfcmm the review if the superviscr is the only technically
qualified individual, and if the need is individually documented and approvel
in sdvarnce with the concurrence of the Ok manager of the originating
organizazion. The results of this tezhnical review, and the resclution ¢f any
cormments by the reviewer Or reviewers, shall be documented, and gshall become 3
part of the Qh records.

5 AR A

s b Y
Ny

1.3.2 WASTE MEPROJECT OFFICE REVIEW
L MAJAGEMEMT

The WF0 Prcject Quality Manager and Ppropri
shall review and approve the neientific investigation planning document P
2o implementation. The woo PO shall return the planning document tcC the
zesponsible organization’s 7P0 upon coppleticn of the WFO review and appreval
cycle. Study pians shal: rizo be reviewed and approved by OCRRWM prior to
implementation.

che appropriate WPC Branch Chie?f
ve Tits

1.3.3 PLEER REVIEW

e

5 A peer review cl the s-ientific investigaticr planning document will be it
conducted when deemed necessary by the WEC. v

TTIv. Ne. |SSVED SLoTiO0n 3::oL FAGE no. L
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s KERE Y PRI SIS,

NNWS! PROJECT QA PLAN 1788

1.4 STIENTIFIC TNVESTIGATION DATA TRTERPRETRIION AND ANRLYEDS

1.4.2 TNTLPPRETATION/ANRIYEIS DOCIMINTE

Interprel +jor/analysis shall be perfcrmel in 3 planned, contrclles, and
docimertel manner. Interpretation/analysis snall be performed and documentel
in sufficient deta:l as to puIpIses me-hod, 8SSINpions, input, references,
end units such that 2 technically qualified person may review, underszand, and
wvorify the analys.: without recourse tc the Craginator. These dOZUCnents sha.l
be legitle and in 2 form suitatle for reproduction, £iling, and retrieval.
Calculations shall be identafiatle by su-ject, originatol, reviewer and date.

5. ¢.% DOCUMERTATION )2 INTERPRETATIOS/ANALYSIS
pocumentation of interpzetation/nnalysis shall include the following:

o Defirition cf the ctjestive cf the in:e:p:e:a:;:z/analysis.

(&)

o Definition of inpul and their acurcCes.

o A listing of appeicable rrterences.
o Results of literature searches or other packground datd
o Identification of assumptions

o Identification of any computer caliculation, in=luding computer type,
program namne, yevision, inpul, pusput, evidence of programl

verification, and the pases of application 1O the specific probiexs.

o Signatures and dates of review and approval by sppropriate personnel.

1.5 USE OF COMPUTER PROGRAMS

Computer programs that are used tc support 2 license application shalil be
documerted and controlled as specified in section III, Subsection 3.0 and
Appendix B of this Qr Plan. The documentation 8nd control measures shall be

consistent with the guidance containel in NUREG-0856, °Final Tec nical
Pesation oD Dosumentation of Computer Codes for High-level Waste Maragemert.®

1.6 THE USE OF SCIENTIFIC NATIBOOYS VERSTS THE
USE OF TECHNICAL IMF LEMENTIRG PROCEDURES

1.6.1 DOCUMENTATION  /

There are tvwe matnods which can be used for the quality assurance,
documerntation and control of g-ientific werk. These 82€ the scientific

notebook sysiem and the techrnical impiemerting procedure systen.
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Tre ”;‘”Qiiflfmﬁéféziilwgys:é: vii. generas.y be uses by quassiies LLO-ViTuB-S
tessional judgment, trial and errcr methoss,

who are using a high degree of pref ' : ‘
~ activity will be accomglishes. When

or developing the meshodology by which an C 2
¢he study plan oX gscientific

the scientifit noctelook sysien i5 uses,

investigation planning document shall b the cortrolling document used to
proach or ganeral

he technical

perfern the activity since it describes the proposed ap

procedure for accomplishing the work. Ahiternatively, t

implementing procezure system will generally be used when gqualified personnel
are perfcrmang repe.itive work wrich does nct include the use cf 8 high-decree
pf professional jusgment Cr trial anZ eIIcr methods in the performance cf the
work. Detailed technical implementing procedures are required when it is nct
possitle to deviate from 3 prescribed segquence of actions, without endangexing
the validity of the results that will be o-tained fror the work.

Modifications may be made 1o these procelures as detailed in Para. 1.€6.2.
Logbooks or aprropriate fcrms or both are uses, particularly ir repetitive
w-rk, to dotument the perfcrmance of the work sccoraing to the techrical

dure, and to maintain a~solute control over all other

¥ implementing procesurt
by +he indhvidual wtihizing “he fueozea’we&-

aspects of the work.
ENTING PROCEDUPES

i

B

E 1.6.2 TECHNICAL IMF
{rical implementing procedures together with appropriate log-
upperting documents. ghall be used whenever the work i3 repe-~
titive. Such yec rical implementing procedures shall be daveloped in
accordance wiyh the requirements given in Section V of this document and
reviewed for/compliance with the reguirements of this section of the Qh pPian.
Modificatigfis may be made to the techrical aspectts of techrical implementing
srncedures’ e ol i 2 44 : ,13 the

chang&~es_md the study plan or scientifi
¢ AL - - s at

investigation pian)a DG

14

z .
§ Detailed tec
i pocks and other

o (,,/ —ia ‘.Aor'i;}crte:e with other site

ameond shall be obtained FRom A opplopt

wot 7 gualifred REVIEweER. 4
ce or rejection criteris, including required levels
ghall ba provided of approved by the organization

ific investigazion, unless otherwise desigrated.

[

+egd s g 6

characterization BItiva ies,
Requirements and acceptan
of precision and &cCTuUrdcy,
responsible for the scient
Techrical procedures utilized for scientific investigations shall provide fcr
the following a3 appropriate:

© Requiremenis, phiectives; methods and characteristics to be test ¢ oz
observel.

icarle, contained in applicable documentis.

i
CUIacsy.

7t
AP
g

2l
Ci

G
9/

o Acceptance limits, if sppl
including precasion and ac

as calibrazed instrumentation, adequate and
appropriate eguipment and instrumentation, suitable and contriiled
environmental conditions, and provisions for data collection and
storage. For activities of leng duration, specific provisions ghall
be established and documented fcr instrumentation whose galidbration
interval is shorter than the expected duration of the activity. Such
provisions are tc be designed to ensure validity of data throughdut

the scientific investigation.

/
o Prerequisites such

o ;;aU€Aﬂ’ 2
oudd 2

,
)
7

YL, No. 2SSVLD FoL-TiON Tasol TASE Bo.
2 ‘ STIENTITIC INVISTIGATION & CESIGH CORTROL PHSTR

Pharer -~

b MNP - = KPS

L)



SUT TITA sain p#dezd ‘argeu sanb §7 uetIs
:t:t:! IzIYM aep 3 32U uTiRyY® &g 20
‘at:v. 3P #Qq TTTA UCTL draseaut ::;::u %28

1 30 USTISUNZTER IO IINTTRZ IIYTBYA o3 usazh
9TTIJ WP UT pISM srauiinbe zo/pue usTl

<z2823p =32 A

i o

--QA -

v-“

SRS

~$83 uT A-i7sT7dx® £eSSIITTE BQ TEYS (TCIIUII S senkap
so §3TIITRIIASUN YIS 2TITUTI T3 pRIICITUSS Io/puR razs
: SIPTICRIVS  EITFTIUIRT g r'r :§ FOTTSITUST TT3A 3IT SU
i 2pys 3ITsse :: CRITSURN SUR FATTIIINIS 3T 1STU YITUm S8l
' TRIIUYSRT UT 32138 plw A3uTEisasun ;O §9I2NCE
g3Tngaz 9yl ecncozdex ‘etep IeteT
c3<;TTERD ISYISUR IVYI IUITXD BYT O TATOISD 5q -7y

318 &

cwzwapbrigaaus

27TIe3 USTIEST;

<9uUsEINC 257 TLURMLS

Tram U8Ry daey gai-sTabazezd teyl Surtinsud

‘ cyzwesnTas 21
foezncce

Zusmmesgr 4§ITTIEI SUR BIRT ZUTTILIN 23 SuTiussme

{-92n

. .

=31725 STIUIPD SUR FUSTITEULS 3¢t A-duvs ase ,eTIaLIIT 3

ﬁ atze ‘3zueIsTT ey ¢ cIdviEn '3°---ads a3l 4T gAY
we=me 37T DUQ I5T 3TIM §ITIITRISS z3 cav;Tods TTe T R

¢ ;- xs®T 3T ‘z3n9maCY TR iaszzeln

gies ¥ ZSuTITnis

cgeutsd 2cTIezTIT

by D(.'.’ e

3R TITTIITLERIVLS FC tauuEgs ‘pTasLT UT fLeul andens sasnpszd

,39e UoeatgTnice EIFT ¥ CSITNEBI oL -7 Ayl secnccad T el Sem

¢ coe§ uo cswesspzad ‘EuTas 5T 3T 'U3dS S ¥Ism 833 I9YIUM a_r::;:a;

s 1:733:' -7 P LU 3ITT =234 ® ;3 ssTIsTIdLIRIENT I3 AT

EY TR Le020171s it ‘ez:2descy, i) Azwanste cue gotsrced
re S‘an 1 9:..~a. CuUTIATIUT ‘RTIALIIS UsTIzecar Tuv asueidace 3 E

g Geiad NoWINGS NDISIQ ¥ RCIIVDILidnd SIdILNILCS 4
N AL ITITL NTIIZIS z1088° ~“d T
i
i
i
i
},
-asuwaTyTudrs 207 pelentead pue icp3zcdaz ‘pelLonIcp ¥Q [TRYS SITITATIOE
SuTznp POIITLUNOSUS ‘SIOUPTICZUCT gcu 20 SUQTIETASP rexnpedozd Aue 9°2°93°1
i
(gevTIIURZTEE I0 AINTTERZ dTqEISLapLn ;O ¥STI @SNZeZ IIYIINZ UWD WYY AN pue
fpeTaeTTe .sut ‘uot:t:nbr;uo: uot:e‘"amr::sut *"amd.uwa 1oy suotstacid tercads

UnZTER JO IIMTTEZ (ONS
4OTISATTCO etep 3uTitp
guting ucrigluIaLMITSY

aq TTEYS UCTIRIBPTSUCD
9T 283 €773

134 Doyl - o
IS

-gaznceccad
¢ 3znsud <3 pu® ‘IiIzo
aseaw 93 53 DI IWUT |
TiedTisaal -';t::a::
*'a::: LITTINILILITITT

-arr
s o

T 2ed eyl

- ® 1B

3 5.7:::;:ad
23 cads

.
-G e

L4
Awp

LCTSTACTS

- A .

o ww

[

€D 32§ I

e
-

cazz23 ey
:auax,.‘a,.w,
§77 2z¢ sen

v-' el | - -
pRey Jugel .

3¢ arsetdecce

s3A SITIRTUER

NY1d YO LO3rOHd ISMNN




A

9,
|

NNWSI PROJECT QA PLAN

SRR

Scientific notebosks along with other sppropriate dosument s may be usel
+0 documerns sIientiilc irvestagations and experiments. ID such cases, this
documentation shall be sufficient such that ancther qualified scientist can
aze the notebook to retrace the investigation and confirm the results, ©Of
repeat the experiment and achieve the same results vithout recourse to the Pl.

1.6.4 FOPMAT FOR DOCUMENTATION

Documentation of scientific work i.e. experiments and reseazch shall be
performed using bound logbooks or notebooks toO provide written record of the
experiment OI research.

1.6.4.1 1Initial Entries

Where aprropriate, ant rier ¢ the axperiment OF resecarsh,
r r

ts in ¢
the fcilowing entries, &8s a DoTili. s:.a.. be made
o Title of the czperiment oOr research.

o Name of the qualified individual or individuals performing the
erperiment oI research.

o Description of the experiment’s objective or objectives and the
proposed approach or procedure for achieving these objectives. This
may be accomplished by reference to the appropriate study plar or
other scientific investigation planning document which contrels the
work.

o Equipment and materisls to be smployed during the experiment CI
research, includin’ .0y necessary design or fabrication ot

experimental eguipme:nt and any needec characterization of stariing
material. .

o Calibration reguirements.

o Dated signature of the individual or individuals making the initial
@ntries.

o Special training of qualification resiiTements,
!

o Documentazion 2f ~uyitatie and controlled environmental conditions, £ 84
applicadble.

© Regquired 1¢vels/p£ precision and BICuUrscy shall be identified.
© The potential souzces of uncertainty and error in

scientific investigations which mus: be controlled and moasured to
assure the investigations are well controlled shall be identified.

R S TR P
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1.7 CHANGE CONTROL v

A1l changes in scientifac investigatzich planning do:ugents‘shall G- %

: the game review“ant approval process as specifaed 1D ?qzagraph 1.3 ¢f »
erie gection, The Participating Organization shall be responsible for I
gvaluating the impacis of guch changes orn the associated Quality Assurance i
level essignments. g

1.8 JINTERFATE CONTROL

1.8.1 COORDINRTION

Tnternal and external scientific investigation interfaces shall be ider,
. ified and scientifnc investigazion effcris shail be coordinated aming ani we
in zicipating Organizations. Intecrface controls shall include the assign-
£ responsibility and the estatlishment ¢f procedures amony and within
jcipating Organizations for the reviev, approval, release, distribution
revision of documents invclving scientific investigation interfaces.
-~
n

-
.
<

> -
e b o
-

5
b 1
*
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o
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TR I

s within a participating organization shall be coordinated BCCOrding
: edures developed by that participating organization. Interfaces betwveen
q scientific investigations, or between 3 cientific investigation and any cther
Preject sctivity including design activities, shall be coordinated amdng
2r0jact participants in accordance with ad-inistrative procedures eszatlished
: sz WMPC. Interfaces between Participating Organizations and their

inrs shall be controlled in acccrdance with procedures estatlished by the
irating Organization. Ongcing field or laboratory scientific

igstions shall be jdentified to preclude inadvertent interruption and ¢
ensure operational compatability. Such identification shall be clearly
evidens at the location 2t which the scientific investigation is being
periormed. Field investigszions shail identify the location of the -
investigation. :

N
v
TLa

g gt o

s

1.8.2 TRANSMITIAL
The method of transmittal of information or items, including sarples cf
natural or man-made materisls, acIross interfaces shall be documentec.
4 1.9 VERIFICATION OF SCIENTIFIC INVESTIGATIONS
' 1.9.1 VERIFICATION PLANNIKG
Planning for verification activities shall be accomplished and documented
via verification procedures, instructions, or checklists. Verification

procedures, instructions, or checklists shail provide for following:

o Identification of characteristics and activities to be worified.

o A description of the method of verification. 3 5

o ldentification of the individuals or groups responsible for perfomming i
the verification. ¥

ALV, NL. ISSULD SLZTION TiTa FAz No.
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o Accepiance 8nd rejection eriteria.
o ldentitacazicn of reguired procesiits, dravings, and ppesifications
(including revisions). !

o Recording jdentificarion of the verifier and the results of the
verifaicatacsh.

1.9.2 VERIFiCATION BOLD POINGS l

Mandatory verification hold-points shall be established as necessary.
Khen suzh hold points are established, work may not proceed without the
specific consent of the responsible representative. These hold points shall
be indicated in appropriate documents CCRIrslaing the activity. Consent 1o
waive any specifaed hold point shail be dscumented before work can be

contanued beyond the designated hcld pcint.

1.5.3 REPORTING INDEPENDENCE OF PERSONNLL

Verification shall be performed by personnel who do not report directly
to the immecdiate superviscr(s) who js/are responsible for performing the
activity being verified. 1f these perscnnel are ncl part of the formal QA
organization, they shall have gufficient auvthority, access to work areas, and
organizational freedom to (1) identify Guality problems; {2) initiste,
recommend, or provide solutions tc quality problems through designatec
channels: (3) verify implementation of solutions: and (4) assure that furzhe:
PIoOCEsSSIng, delivery, installation cr use 1S controlled until proper
gisposition ci 8 nerconformance, deficiency, O unsatisfactory condition has
pecurred. Wnen these persons or organizations who perform the verification
activities are not part of the formal QA organization (i.e., part of line i
management}, thern the guality assurance organizatien ghall overview and

moritor the verification ao2ivity.

1.10 SURVEILLANCE OF SCIENTIFIC INVESTIGRATIONS AND EAXPERIMENTS

1.10.1 10GISTICS OF SURVEZZLLARC

The QA organization within the Participating Organization shall perform
surveillances of all scientific investigaticns, 83 pay be deemed appropriate
for the purposes and the complexity of the work. The QA surveiilance tear fcs
a scientific investigation shall consist of one Cr more quelified technical
jndividuals and one oI moTE Q» personnel. rhe timing and the number of sur-~ S
veillances shall be detarmined by the Qk gurveillance tear that is forme? fcr T
this work. Surveillancas +i1]1 be performed in accordance with the ) v
requirements specified if Section XVIII of this document. g

A

I AETES

1.10.2 SURVEILLANCE TEAM g

<he technical member Or membeIs of the Qr surveillance teaz shall be b
gariliar with the plan for the scientific investigatiorn. b

grLv. Mo. TSS5ULD SL-TION TITLE
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1.11 REPORTS, CONCZLUSIONS, AND PECOMMENDATIONS

the Participating Crganizaticn shall have implementing procedures {or the
technieal review and approval cf the results of scientific investigations.
These procedures shall include the WME- in the review and approval cytle c!
the Faina. report.

1.12 CLOSE-OUT VERIFICATION

The Participating Organization shall perform 3 close-out verificaticn
vpon the completicn of any scientific investigation to assure that the Ch
ra-crds for that investigation are adeguate and complete. This will be done
Saczuse it may be a consideratle period cf time after the work is compleled
and befare the anvestagaticn i useld in the licensing process. Close-ous
warifizations shall be parfcrmed by & teat consi zing of qualified technical
perscnnel as well as QR perscnnel.

2.0 DESIGHN CONTROL
2.1 GZNERAL
2.1.1 DEFINITION

The design shall be defined, contrclled, and verified. The term desich
tafers to specifications, drawings, desigh criteria, and component perfcrrance
requirements for the natural and engineered components of the repository Sys-
tem. Desicn information and design a-s:vities refer to data collecticn and
aralyses activities that are used in supporting design development and veril
cation. This includes general plans anc detailed imrlemeniing procedures £o
data ccllection and analyses and related information such 2s test resultls an
cnolysis. The dats collection pctivities result from scientific
investigations and produce design input. Dats anslysis includes the imitial

tep of data reduction as well as broad level systerms analyses (such as
performance assessmentis) which integrate many other data and analyses of

individual parameters.

<
P
-
-
]
-

It is the pclicy of the ITNWSI Project thst 2 completed or final desicn of
a fazility or iter evclves from 2 sequential order of desigh activities (cr
phases) wherein each phase becomes more detailed in nature than the preceling
phase. It is recognizel that the number and length of design phases reguiresd
to produce 8 completed or final design of any particular itex or facility may
vary, amcng organizations responsitle fcr design, according tc the timeliness
and availability of pertipent informaticn and the complexity of the itex er
facility. It is also rec gnized that all Project design activities, although
undertaker by different crganizations, which may progress at different rates,

are dependent on and require an interface with each other to produce a unified

|

PR b o SN o N

facility design. Q
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2.1.2 QUALITY ASSTRANIL LEVEL ASSIGRMENT

All desigr phases ghall be assignes a Quality Assurance Level prior to
execution in sccordance with the methods specifaied in the NNWS1 Project
Adnonistrative Procedures Manual.

2.1.% QUALIFICATION OF PERSOKNEL

personnel perfcrming design work shall be indsctrireteld, trained, ant
qualified in accercarnce with the reguirements of Section 17 cf thig dotument.
Instructions, procedures and drawings for design work shall be in accordance
with the regquirements cf Section V of this document.

2.1.4 PEEPR REVIEW

Ter desigr. BIIIviTiel imziuding design ooulpit documents which invelve use
o7 untrazd or beyond scate-cf-the~-arL testiing and analysis procedures and
mrthods, or where detailed technical criteria and reguirements do not exist oOr
~ro being developed, 8 peer zeview shall be conducted., The peer review shall
maet the requirements of Paragraph 4.0 of this section of the NNWSI pProject
Quality 3ssurance Plan {QAP) .

2.2 DESIGN INPTT
2.2.1 IDENTIFICATION, REVIEW AND APPROVAL OF INPUT

Applicable design input, such as site charasterization data, criteria
letters, desigr bases, performance and regulatory reguirements, codes,
standards, mancfacturer’s design data, and quality standards, shall be
jdentified, documented, &nt their seiection reviewed and approved by the
responsible design organizition and the responsible QA organization. JIhe
purpose of the QA review is to assure that the documents are preparec,
reviewed, and approved in accordance with documented procedures and qualic
assurance requirements. The design input shall be specified and approves on &
timely basis and to the level of decail pecessary to permit the design
gctivity to be carried out in & cogzrect manner and to provide a consistent
pasis for making design decinions, accomplishing design verification measures,

and evaluating design changel.
2.2.2 CHANGES TO DESIGKF INPUT

Changes to approved design input, inciuding the reascn for the changes,
ahall be identified, dorimanind, approved, and controlled by the responsitle

design organization.
5.2.3 CONSIDLRATIONS FOR DESIGN INPUT

Considezations for design inputs as they apply tc specific items or
aystexs are contained in Appendix B of this documwent.
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2.3 DESIGH AKNALYSIS
2.3.1 DESIGH ARRLYELD DOTIHENTS

Decign snalyses shal) be performesd ir, 8 planned, cortrolled, and
documented manner. Desigrh aralysis sha.l be perfcrmes and documernted in sullic
cient detail as Lo purpose. meshod, BESELiCnS, design ADFLL, references, ans
units such that 8 te-hnically qualified perscn may review, understand, and
verzfy the aralysis without Tercurse te the Crigimatol. These documents shall
be leg:tle and in 3 forn. suitable for reproductich, £11ing, and retrieval.
Caicuiaticns shall be jdentafiatle by surject (inciuding siruciure, syste, 34

compcnent) originaticr, reviewer, and date.
2.3.2 DOCUMERTATION OF DLSIGN ANALYSES

Do-umentation cf desigh analys:s shall inciude the fzllowingl

(o]
)

efinition of the ctjective cf the analysis.

o Definition of design input and their sources.

o A listing of applicartle references.

o Results of literature gearches or other background data.

o Identification cf assumptions ant indication of those which reguire

verification as the design proceeds.

«ion, incliuding computex type,
evidence of progran
ation to the spetific pretle=.

o ldentificatiocn of any computer cal
program name, revision, input, out
verification, and the bases ci app.

g O
[+

[o BEAAE o
-

o Signatures anc dates of review and approval by appropriate peisonnel
including G Personnel. The purpose cf the QA review is to assure
that the documentation is preparec, reviewed and approved in
accordance with documented procedures and quality assurance
requirements.

2.3,3 USE OF COMPTTER PROGRAMS

Computer Programs thas are used tc suppsT. 8 1 i
documented and controlled as gpecified in section 1
Appendix B of this QA Plan.

cense aprplicaet
I, Subparagrayp

i
-
4

»e 4

! 2.4.1 IDENTIFICATION AND DOCIMENTATION

v Design contrel measures shall be appliel O verify the adequacy of design
o and verl ication shall be performel ir a timely marner. The responsitl

I design organiza%tiss shall identsfy anc d-ocument the verification methol uses,

. ¢he results cf the verificazion, and the verifier.
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2.4.2 TIMING OF VEFIFICATION a

Verification ¢ the adequa:y of design shall be pe:igzmed prier to
release for procurement, manuiasture, Constiruc eion, ©I reiease TO ansther v i

crganization for use in other des,g* aztivities. In those cases, where this
tiring can not be me: tbe porticr or poriions of design vhich have not beern

- -
verified shali be leu. fied and contrziled. In all cases, the verificaticn
shall be c.~rletec prior tc relying on the component, Syster,

or structuze ¢
perform its functicrh.

2.4.3 EXTENT OF VERIFICATION

ired is a function of the impor-

, the complexity of the desigm,
art, and the similarity with

sec re-s sutjested to a verifie

.4 cf this section, the verifi-

rneical designs. However, the

ov en designs, with respect to

c

b

The externt ¢f the design verification re
tarce to safety ¢f the iter under consicerat
the degree of standardization, the State ©
previously proven designs. Woe
cation process in a:cc: nce w
cation pro’ess need not be duplic

pplicarslity of s’a:dard‘zed or pr i r
meeting pertznent deszgn inputs, sna l be verified for each application.
Ynown protlems affecting the standar dized or prev;ous.y proven designs and
their effects on o.her features sha.l be considered. The original desigr and
accociated verification measures shall be adeguately documented and referenced
in the files of subseguent applicaticn of the design.

ro
':‘ﬁ

-

s b
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2.4.4 CHANGES TO VERIFIED DESIGNS
Changes to preV‘OuSlv verified designs shall require verification
including evaluation of the effects of those changes on the overall desigm

2.4.5 PERSONNEL PERFORMING VERIFICATION

Design verification shall be pe:fcrme, in accerdance with the
requirements of Paragraph 2.4.6 of this Se tion by any competent, certified
individual or individuals or certified group or groups other tbav those who ;
performed the original design. This inc 1udes the following:

2.4.5.1 1Individuals or groups from the criginatcr’s same organization.
2.4.5.2 Individualc o7 crouns from other organizations contracl 2 for this
purpose.

2.4.5.3 The originator’s supervisor providing 11 of the following
requirements are met:

)

© The supervisor is the only individual ic the organization competent H
to perform verification. 5
|

0 The superv13~r did not establish the design input used, specify a
singular design 8pprosch, or ruie out certain design consideraticas.

SLZTZON Til. FFASE MZ.
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o The rationale for satisfying the twe reguirements above is dorumerntel
and approves by management Superior to the supervisor. The QA
manager shall £lgd CORCuI with this ratibnale.

2.4.6 MITHODS OF DLSIGN VERITICATION

Design verification shall be azcomplished by any one Of a comtination cf
the fcllowing: desigh Ireviews, alternate calculataons, qualification testiiig,

or peer review.

2.4.6.1 Design Reviews

Design reviews are devailed critical reviews to provide assuIrance thas
the desigr is correct and gaLisfactory. At 8 minimum, the items below shall
be corsidered during the rewviev and the results cf such deliberazions sha.i ke
docunented.

o Were the design inpuls correctly selected?

o Are assumptions necessary to perferm the design activity adequately
described and reasonable? Where necessary, are the assumptions
identified for subsequent reverifications when the detailed desigh
activities are completed?

o Was an aprropriate design method used?

-

o Were the design inputs correctly incorporated intc the design?
» Is the design Ouiput cpasonable compare 10 design inputs?’

o Are-the necessary design input and verification requirements fcr
interfacing organizations gpecified in the design docCuments oI in
supporting procedures or instructions?

© Are computer prograns used for analysis identified and verified in
accordance with the methods specified in choWSI—ProJect Lo Gt
. s e Pa.&.agafh 2.0 o] trag YLt

2.4.6.2 MAlternate Calculeticne

Alternate calculations are 2 form of analysis which may be used to
determine the sdequacy of the original analyset. The use of alternate
calculations shall includz & croviev of the a~t - -.iateners of assumptions,
inputs and computer programs or other calculatico method used.

2.4.6.3 Qualification Tc{;l

Qualification tests that involve actual physical testing of systexs,
gtructures, Or components Eay be used to verify the adeJuacy of design. tWhere
design adequacy 1is to be verified by qualification tests, the tesss shall De
jdentified. The test configuzation shall be clearly defined anc dosumentel.

- -
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1

TesW.ng snali gesnetrate asejuaty ¢
late the most d2verIse design conZiti
conditions in which the iterm must pe ke >

15 determaning the mcst edverse condizions. Where the test is 1nteh§ed 5
verify only spezific desigr features, lhe other features of the design sha.l
be ver:fied by other means. Tess results shali be documernced and evaluatel Ly
the zesponsible cesigh organization to BSSUIE that tes: rejuirenents have beer
met. 1f gualificaticrh tesiing irdicates thaw moizfizael tc the iter are
rnecessary tC ODtaLn pzzeptatie perfcrmente, the modifieaticn shail be dotus
menced ans the iter prasfied and retestes CT corerwise varsfiel 1C BLSule
satisfactory perfcrmance. Wnen teets are bells periormes on wogeis O mIzk-

pecécrzance undes cernnicions that BiTLe
s. Operating modes and environmental
~rm gatasfacicrily shall be considerel

1
¢t

ups, scaling laws shall be estatlishel anc ver:fied. The resulls of mode.
test worx shall be subject to error ana.ysis, where applicatle, prior tc use

in the final design work.

2.4.6.4 Peer Review

Peer review is an accertatle methsl ¢! desicm verificatisn when the cesigh
is beyond state-cf-the-art and other meshods cf desigw verification are not
1

2.% DESIGN CHANGE CONTROL

2.%.1 CHANGES TO APPROVED DESIGNS

Changes to approved designs, includang £;e124 changes, shall be justifiel
and subjected to desigh contTsl measures commensurate vith those app.iedl &
the origainal desigh nd approved by the same affe-ted groups oI organizations

which reviewed and apprcved the crigina. design documents; except where an
orgarization which originally was respon itie for approving 2 parzicular
dezigrn document 18 NC longer responsitlie, then +he WMC shall designate 8 nev
respensikle organization. The desigratel crganization shall have dermonstrateld
competence in the specific design area e inceres: and have an adegquate’
understanding of the reguirements and ircent of the criginal design. Ezreors
and deficiencies in approved desigh gnc design information documents shall be
documented, and action taken Lo assure that all errcrs and deficiencies are
corrected. Where & signaficant design change is necessary because of an
incorrest design, the design process and verification procedure shall be
reviewes and modified as necessary.

2.6 DESIGN INTERFATE CONTRIL

2.6.1 IDENTIFICATION AND RESPORSIBILITY
/

Internal and external design interfaces shall be identified and
cortrolled and design efforts ghall be cocrdinatel aming and within
zesponsible desigm prgarizations. Incerfaze controls shall include the
pssignnent of responsibility and the estailishment of procedures &mong anc
within responsiblie design crganizations for the review, approval, release,
digtribution, and revision cf documents i1nTCIVANG design interfaces.
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5.¢.2 INFORMATION TRANSMITTED ACROSE IFTEPFACES ;

Design infzrmation transmitted across interfaces shall be documentel ant
controlled. Transzattals shall identify the siatus of the design informatich
or docu ot provides and, where nelessary, iderntafy incomplete itenms whizh
require further eva.ualion, review, or apprcval. Where it is necessary tc
initially transmit desigrn inflrmation craiiy cr ty other inforrmal means, the

L
transnattel shall be confirmed promptly by 3 controlled GOCUmEnt.

2.7 DESIGN OUTFTT REQUIREMENTS

H 2.7.1 DESIGN OUTPUY DOCTMENTS

Tesgogr outputl documents shall:

ALY
-
pe
"
" SR

2.7.3.1 FRelate t¢ the desaign input by gooumentaticn in swificient detall
permu’ Cesign verafication.

S o

2.7.1.2 Identify assemtlies Or components cCr bssh that are part of the iten
being designed. When such an asserrly cr component part is 2 commercial grade
item that, pricr to its inmstallation, is modified or selected by special
inspection or testing or both, to requirements that are more restractave tharn
the Suppliier’s published product descraipticon, the component part shall be
represented as different from the commercial grade item in a manner traceatle
to a documented definition of the difference.

DK A

2.7.1.3 Show evidence that the regquirec review and approval cycle has been
achieved pricr to release for procurement, construction, or release to ansther
orgarization for use in other design activities. As a minimu, the

review and approval cycle shall include the participation of the technicel and
Qx elements of both the responsibie desigm organization and the WMPO.

The purpose ¢f the Qh review iz te assure that the documents are prepared
reviewes and approved in accordance with dozumented procedures and QuaLily
assurance regquirements.

2.8 DESIGN DOCUMENTS AS QA RECORDS

%
Design documentation, insluding design inputs, analyses, drawings, g
specifications, approved changes theretc, evidence of design verification anc 1
records confirming intarface control shall be collected, controlled, stored, i i
. and maintained 8s Qr reccrds in accordance with procedures which mee: the i i
T reguirements of Section il of this document. 3
3.0 SOFTWARE QUALITY ASSURANCE REQUIREMENTS
3.1 COMPUTER SOFTWARE DOCUMENTATION AND CONTRCL H %
For 8 ge:logic repesitory, computer software used to perform analysis ; !
in gupport of the license application shall be contrclled to the same level cf | :
L NI I55VEL SEZTION TITL FASEL %_. ) ;
2 SCILNTITIS INVISTIGATION & DLSIGK CONUPIL pROL I
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regl.renents as s-f ware used Lo pericrT CorEct ges.gn &na.ysis. éfz;;;a:y
s-ftware used tC SUpPPCIt primary analys:s scfitware ghalil be controileZ at a
levs) commensurate with the carplexity cf that scftware.

Where commercial auxiliary scftware is used, all svailable documernt Ticr
from the scftware supplier shall Le otrained, It 18 recogg._md thet source

code is generally not availatle and controls are limited to unique version
identificataon and user-related manuals. Supplemental, detailed requirements Y
fcr the development, maintenance, and securaty of computer s>ftware based con ¥
the life cycle model are contained in Appendix B to this QA Flan.

Prcject shall prepare a
guration managenment
anizational level for A

3.1.1 Each organization participating in the NNWE
description of their software design, test ani con
syster, and subz:t it to the nex: higher proget

) >

uy

-

revie» and apprcovel. The description sha.i:

o Provide criter.a fcr applicaticr of the reguirements ¢I This seIiion
base2 on the comrlexity and imporiance cf the scfiware used to pesfsm
aralysis ir suppcrt of the desigr. ¢f & geciogic repository. H
J o Indicate the methods to be used to develsp computer program
requirements, to translate those regu.rements into a detailed design,

and to implement that design ir. executatle code.

o Relate the types of documentaticn tC be prepared, reviewed, and

ma:ntained during scfiware desigr, code impiementation, test, and use. :

o Identify the methodclogy for essar.ishing scfiware baselines and

baseline updates (changes) and for tracking changes througndul the
life of the scftware.

o Specify the process to be uses for verification and validation of the
s-stware developed or applied tO geoiogit repository design analysis. :

o Identify the procedure {cr reporting and documenting software

discrepancies, including sources, evaluating impacts of discrepancies
or. previous calculations, and deterrining appropriate corrective
action.

T TERLR:

.3
asoline elewent is approved. Scitware bascline elements shall be uniquely
dentified to assure positive control of 2.l vevisions: the identificaticr

5 3Zoftware shall be placed under configuration management as each

i

t »: Y'A
each code version shall be directly related to the associated documental

3
b
i

3.1.3 Changes to software shall be systezatically evaluated, cocrdinated, and
approved to assure that the impact of a change is carefully assessed prior to
updating the baseline, samiivad action is donumented, and the information
concerning approved change: S5 rransmitted to all affected organizations.

BN A S 8. 2l
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Cralses 1O compoler stitware sre.l be Suileti o the pame +&ve. i BPRIIve.y
2 as the origsnal scitware.

versfication, and validation

ied sha.l be documerntes ir

2.1.4 Computer programs developeZ and/cr mozZil . .

\ mceordance Wwith the apr.icatie elements cf NoRE3-0€56, Final Teshnical
Lesition On Documentation of Computer Codes for High-level Waste Managemernt.
Tris requirement may be met in part by eristing dozumentation if properly
ceferenced and related to the NUFEG-0BZ€ reguire 2nts.

2.1.5 Tes:ing of scftware, including new oI poiified scftware, shall be
perfcrmesd for those arnputs ard conditions necessary to exertise the scitware,
| adent:fy boundary concations and to provide 8 suitatle benchmark or samp.e
probler for installation. The goal of testing is to develcy 2 set of test
roses that have highest probatility of dezecting the most errors inm order tc
identify under what conditions the scftware does nct perfcrm preperly.

,3 3.1.6 Verification and valideticn cf ctTriter ¢-f vzre ghall be pecicrmel

i rricx to the use ci such s-fiware to periirm tecshnical Ca.CUAATACHS AN BuFrsTT
cf site-characterization, perfcrmance 3ssessment aralyses, and the design,
analysis, ang ope.alicn cf repcsitory struttures, systiems, and components. In
thcse cases where this reguirement cannot be mel, the pertion or pertions of
software which have not bser verified and validated shall be identified and
contzciled. In all cases, the verificaiidn and validation of scftware shall
be ccmpleted prior to relying on the software to suppeort the license
mslication for repository structures, systexs and components.

3.1.7 Verification and validation procedures ahall assure that the scitvare
adequately and correctly performs all intended functions and that the scftware
does not perfcrm any urintendel fur~tion that either by itself or in

-

combinatiorn with other functions can degrade the entire system.

2.1.8 Ezxisting 8¢
be based on the ar
specific applications znd compliance with the reguirements of this seciion.

cware shall be qualified fcr use. This qualification shalil
lity of the scftware to provide scceptable results for

£
-
<

-~

i

Sofrware that has not been deveioped in accordance with this QA Plan may be

-~fe

baseline es:ablished, and applicable documentation prepared to support the

F qualified fcr use provided the scfiware is verified and validated, a scltware

1he

i scftware in sccordance with the provisions of this section.

e T

T

3.1.9 Methods for determining fne applicatility of requirements and manazing

interfaces involving sefewar¥’documentation, configuration management,

change, qualification, veriiication, and validation, shall be described in

ea~h orgaritations scfrware QA Plan and rocedu:es.( :

g g » anc p 0§ software
3.2 DOCUMENTATION OF COMFUTER SOFTWAFE

Documentation of scien:i!f% and engineering software shall include the
1 fcliowing, as 8 manimums 3
: o Scftware reguiriuiniy gpecification: i
i o S-fiware design an+ change documentation: !
: ¥
; i
4 I

drLV. KO ISSVEL SEZTION TX
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[
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o Description of mathemasical models and sumezical methods;
o Sciiware gerification and validation document et ion;
o User documentation;

n Code assessment and supports

”
na

» Continuing documentation and cocde listings: &
p Scftware gummary.

This documentation is consideres to be 8 QA Rezzrd and is subject to the
requirements of Se=~tion XV1I of this QA P.ian. Appendix B tc this Qh Plan
grovides de-a:led res-irements on the content tf the diouame vasicn for this
s-‘-wace and other ceopueterl gsftware uses Cn the NNwEI Prcoect.

e b—tpr -

3.3 SOFTWARE CONTIGURATION MANAGEMEINT

All Participating Organizations and NTS Suppcrt Contractors ghall institute @
software configuration management prograr. sppropriate to the prcjects they
conduct and shall provide documentation ¢f this prograrT to the Records
Management Systexm (RMS). The minimum reguirements for this configuration
managemernt program ghall be: (1) the inclusion of 2 unique identificatiosn,
including scfiware version numbers whenever feasitle, in the outpul. (2)
liszings of the scftware: and (3) a brief chronology of the software versicns,
inzluding descriptions of the changes made between versions.

RN

boaes,

4.0 PEER REVIEWS

Al1 Participating Organizations and NTS Support Contracttors shall institute 2
peer review process, when applicable, to provide adequate confidence in the
wvcrk being reviewed. Peer reviews shall meet the reguirements of NUREG-125%7
speer Review fcr High-Level Nuclear Waste Repositories® (Feb. 1988). These

feguirements are contained in Appendix J to this Qr Plan.

7

5.0 TECHNICAL REVIEWS

ok i

When technical reviews are reguired, they shall be conducted in
accordance with procedures that contain specific critecia for the performance
pf the technical review.

/

i
i3
§
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SECTIUN W

INSTRUCTIORS, PROCEDURLS, PLANS ANG DRAWINGS

1.0 GENEFAL

ived by and performed in
ures, or €rawings, of a tyre
2 in paragragh 3.0 of this

Artavities affecting quality shall esc
rdance with dozuomented instrullions, o
siriate to the circumstances erxcept as nole

¢.zn. These documents shall include cr reference apprcpraiate quantitaiive
or qualitative acceptance criteria for derermining thas prescribed activities
have been satisfactorily accomplished. Instructicns and procedures shall
in-lude & section which ident:fies the G» reccrods wrich gre generated during
implementaticn cf the documerz. 1f plans are uses in lieu of procedures, ther
these pians sh2li also include or reference arprepriate scceptance critess

as icentafy the QA reccrls which aze genezatel. Trhese disuments, IRTLULLS
dravwings, shall be controsled as reguires in Section VI ¢f this document.

twe e rem
-

: !

| 2.0 REVIEWS !
- J

o ; An independen: review of all instructions, procedures, plans and dravings E
= adequacy anc inclusion of appropriate quality regulrements. 1f applicatle,

{:; this review shall consider whesher the activities have the potential to impacli

she waste isclation capability £ the site or intprfere with other site
characterization agtivitlies.
anl n;ﬂ‘/ﬁzpﬂaﬂéuﬁéa/ |

i 4.0 INSTROCTIONS FOR SCIENTIFIC NOTEBOOFS a b

& E ghall be perfcrmed by the originating crganization to assure techrical
{
3
!

%2 The Participating Organiz +ions shall prepare instructions for the ,
i contrcl of scientific notebooks, plans and the other documentation that will )
be usec¢ in scientific inveszigations. When gcientific notebooks are uses tc : E
document scientific investigations, the reguirements of Section III, paragzaph i
Po1.6 shall prevail over ihe requirements of this Seztion. Scientific notebooks : 2 !
§ shall be ccilected, coniTolled, gtored, snd maintained as OA records in i
i sccordance with proceduras which meet the requiremernts of Section XVII of thi , ;
i document. '

4.0 DISTRIBTTION

! Lach Participating Orgarization and Kevals Test Site (NTS) Suppert h

 Contractor sha.l main:ain’ind provide the wrs PQM and the SAIC/TeMSS Preject E

© Quality Assurance Department Manager with controlled distribution of all
izpiementing procedures, pians and instructions used for QA level I and pO4

-vivaities.

o T

i

e ST G
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SECZTION VI

v DOTUMENT COWTRIL

1.0 DOCTMENT PREFARATION, REVIEW, APPROVAL, AND ISSUANTE

i o

1.1 METHODS

The preparation, review, approval, and issuance of dosuments suth as
inrirustions, procedures, plans and drawings, insluding changes therell, grall
be ecntzolled through the implementation cf methods that assure that only
~mevnnt documents are used. Document contril shall be applied to the
fellowing:

~  Dosuments containing or spesifying quality reguirements.

o Deccuments that prescribe activities affecting quality.

) e dscument control system shall be documented, and the QR organization
o shall provide the appropriate review, resclution of comments, and concurrent
= with respect to quality-related aspects cf the documents.

o

- - 1.2 IMPLEMENTATION

Implementation of document control shall provide for the following:
o Identification of documents to be contrclled.

o Identification of assignment of responsipility for preparing,
reviewing, approvin?. and issuing documents.

o Review of documents for technical adequacy, completeness, )
correctness, and inclusion of appropriate cuality requirements, prier
to approval and issuance.

0 A method for the removal or marking of obsolete or superseded
documents to prevent inadvertent use.

o A method for assuring that the correct and appiicable documents are
available at the location where they are to be used.

o A master list or eguivalent to identify the correct and updated
revisions of documents. ‘

° Coordination of interface documents.

o
‘31.
MY
'
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ﬁ 2.0 DOTUMINT CHARNGEZ

!

2.1 MRJTF CHANGES

Changes to docurernls, pther tharn those defined beicw 8s mincr chanses ace
considtres 8t majcr changes and sha.l be reviewed and approved by the sare
erganizations that perfcrmes the griginal review and approval, uniess cther
prganitations are spezafacally designazez Lty the organizatidn responsikble oz
the docuament. The reviewing organizatich sha.l have azcess to pertinent
Lazkcrouns Gata or anfCImaiion upon whish tec base their appcoval ang, if

"~ N b b
applicatie, shall specafically corsider whether the changes have the
potential tc impactt the waste isclaticnh capability cf the sy-e cr interfere
er site characterization aciivities.

Y-
P with oth

- s ot Aff%%ZXZAQé)

2.2 WMINOR CHANGES

J Manc s documents, Suclh S inzonsezuential editorial correcs
tions, 84 resuize that the revisel documents receive the same review
and approval as the original documents. T¢ avcid a possitle omission cf 2
reguired review, the type ~¢ mincr changes that do not require such a8 reviev
and approval and the persons who can authcrize such @ decisicn shall be
cleariy delineated.

3.0 DISTRIBUTION OF DOCTIMENTS
3.1 DOTUMINT CONTRIL SYSTEM

The docirment contrcl system shall assure that documents requiring

verification are not releasel pricr o verification cr, if they must be
relasased before verification, they are uniquely identified as such and
tre

‘led in accordance with Paragraph 1.2 of this section. A master list crx
eguivaient useld ¢ ) :
documents shall be submat

iy the ccrrest, current and updated versions of
t
Quality Assurance Deparimen

2 tc the WS PO and the SRIC TEMSS Project

Manager.
5 rTman
HEEY . nl. 18$SVED SECTLON TITLE L PASE BI.
4 2 DOCIMENT CONTRIL vi-s
&
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SECTICh XIi

CONTPOL OF MEASURINS AND TEST EQUIPMENT '?

1.0 GENLRAL
1.1 MAINTAINING ACCTRATY OF EQUIPMENY
Measures sha.. be estatlished to ensure that tocls, gages, instrumenls, i
and c-her measuring and test eguipment used in activities that affest qua.it

are properly controclled, calibrated, ans adjusted at specified periods 1o
Daintain 8ccuraly within pecessary limats.

1.2 SCOPE OF COKNTROL PROGRAYN

The Quality Assurance Prograrm Plans (QrEPs) cf the Participating
. Crganizations and Nevada Test Site (NTS) Support Contraliors shall define the
L scope ang methodslogy of their prograz fcr the control of measuring and test
e equipment. This shall in-lude all measuring and test equipment Or sysiems
o used to cal.ibrate, measure, gage, tesi, CI inspect either to contzcl or to
e acquire data to verlify conformance to & specified requirement, Or to estatlish
jl characteristics or values npot previously known. i
f"‘ 1. ‘
o

1.3 DESZRIPTION OF RESPONSIBILITIES

The responsikbilit
es-ablishment, implemen
effective.

organizaticns shall be described for the
as ~e that the calibration prograx IS

2.0 PURPOSE OF EQUIPMENT

Measuring and test eguipment are devices or systems used to calibrate,
measure, gage, test, Or inspect either to control or to acguire data to verify
conformance to @ specified requirement, OI toO establish characteristics or
values not previously known.

- e ey,

Specific requirements for control of measuring and test equipment are
listed below:

d 2.1 SELECTION :

Selectiorn of measuring and test equipmert shall be contrelled to assure
that such equipment is oi, proper type, range, and accuracy, to accomplish the
function of determining fonformance to specified tclerance requirements.
The type, range, and accuracly of a measuring device shall be documented in
test and inspection documents. Each device shall have » unique identif:scazion o
puzber. This number shall be recorded or the data shees, log, etc., &iong %
with the measurement takern, to ensure traceability to the measurement cf the ‘
device that was used to take the measurement.

FrLv. No.  |:SSULD SL<TiON Tiia TASE MT.
: 2 CONTESL OF MEASTRING ANT TEST EQUIPMINT I
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Measuring and test eguipment sra.l be calibrated azainst certifiel
amiiores: havang known valad relasicnships tc the Nationh > Burezu ©f Stancarls

< 3 i . ot
cr other naticnally recogr.azed standaris an< shall be calibrated, aljustes,
and mairtaines L presctribed intervals. Ifnt nazicnally recognized STanaras

ex:s:, the basis fcr calibraion ghall be documentel. Calibrating staniazis
srall have equal or Grealer AcTuracy thar equipment being calibrated.

Calibrasing standazds with the same acturdcy may be used if it can be shzwn Lt
be adeguate for the reguirements and the basis of acceptante 33 documentes ans
aushorized by responsible management. The management authcrized to pesfceT

this function shal. be idenz.f.ed.

2.3 CONTRTL

=ne method and interval of calibration for each iten shall be definecl,
rased on the type ¢f eguipment, starility characteristics, reguirel atIuracy,
prezigicn, intengel use, desree cf usage, and osher condations that alfelt
mrpsuremens Contrcl. Measuring and test eguipment must be ladeled, tagsel, CT
o herwise documented in a fasnion which indicates the due date of the next
calibratisn and to provide trazeability to calibration data. If measuring anc
tes: ezuipment is found to be out of calitration, an evaluation sha.l be made
ant dosumented ¢f the validity of previous results obrained and of the
a-cepratility of items previously inspected, tested oX data gathered since the
las: calibration. Devices that are out of calibration shall be tagged oI
segregated and shall not be used until they have beel recalibrazed. If any
meosuziNg O test eguipment is found tc be ocut of caiibration consistently,
shen it shall be repaired cr replacecl. A calibration shall be perfcrmel wher
the accuracy of eguipment is suspect.

2.4 COMMEIRZIAL DEVICES
Calibration and coOntrCl measures are not rejuired for rulers, tape
re, levels, and other such devices, if ncrmal commercial equipment
+1ces adeguate actcuracy.
2.5 HANDLING AND STORAGE

ng and test equitment shall be handled properly and stored Lo
-

2.6 RECZORZS

Rezords shall be ma¥ntnined and eguipment shall be marked suitably tc
indicate calibration status. Calibration reccrds shall identify the
casitration procedure (inciuding revision) utilized to perform the ca.ibraticn.

s R gt
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CONTROL OF NDOKCZONFORMING ITEVS

1.0 GENELRAL PEQUIREMENTL

Measures shal) be estatlished to cenirel items that do not conform t¢
reguirenerts to prevent their inadvertent installaticn or use. These measuzes
shall include docurmented procedures for idertification, documentation,
evaluaticn, segregaticn (whern practracall, dispositicn, and nevification to
a‘fected organizations. All personnel invclved in Nevada Nuclear Waste
Storage Investigations (NNWSI) Project activities are responsible for
repcrtang nonconformances in accordance with their established nonconformance
cortrcl procedures. These procedures shall be consistent with the minimum
reguirements listed below.

1.1 IDENTIFICATION
31.1.1 METHOD OF IDENTIFICATION

rdentification of nonconforming itexms shall be made by marking, tagging,
or other methods that shall not adversely affect the end use of the itex. The
identification shall be legible, easily recognizable, and ghall contain the
nonconformance report mumber. The nenconformance report oumber shall be a
sequential number preceded by an crganizaticnal acronym (e.g, LLNL-1, USGS-€,
etc). If tags are used, they shall be securely attached to svoid loss duzing

handling.
1.1.2 EXCEPTIIONS

75 jdentification of each nonconforming item is not practical, the
ainer, package, ox segregated sicrage area, as appropriate, shall be

cont
i sfied.

.
Ggen
1.1.3 CONDITIONARL RELEASE

Work on the nonconforming iter shall be stopped until completion ¢f the
actior specified in the NonconfcrmanCe Report (NCR) disposition. 1f only a
specific portion of the itex is in nonconformance, then that specific area
stall be identified and work may proceel on the remaining areas. If work on 3
nonconforring iter must be continued (cenditional reiease) prior to
izglemenzation of the dispositior, the Waste Managemen: Project Office (W3O)
shall approve such continuance. Requesis for cond:tional releases on
nonconforming items shall include documented justification that the following
conditions are met: /

o The nonconforming itom can be rexmoved Or corrected at a later date
without damage ©o, ©r contamination of the associated permanent
facility eguipment Or structures.

CRLV. KO. | 2SSULD SECTION TITLL FASL K-

1 CONTRZSL OF NONCONFORMING ITEMS xv-1
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o The nenconfcorming item is evaluatel and limitation(s) for use of the

bsa

equipment cr system is established.

o Tracearility and identificaticn of the r~neonforming item are -
MAINLALNES.

1.2.1 RONCONFORMANTE CONTRIL

Tach NNWSZ Project participant shall maintain nonconformance control
log to track nonconfSrming items. This log shall contain the following
infermation:

o The nonconfcrmance report numlber.

s A brief description of the nonconforming condition.

o Identification of the person or organization responsible for
determining and carrying out the nonconformance disposition.

o The status of each nonconformance report (open or closed).

1.3 SEGREGATION
1.3.%7 HOLD AREA
™hen practical, nonconforming items shall be segregated by placing them
in a clearly identified and designated hold area until they are dispositioned
properly.
1.3.2 ALTERNATIVE
When segregation is impractical or impossible because of physical

conditions, such as size, weight, OI access limitations, other precautions
ahall be employed to preclude inadvertent use of a nonconforming item.

1§ DISPOSITION

1.4.1 NONCONTORMANCE CHARATTERISTICS

;

Nonconforming charnciozistics shall be Tevieved and recommended
dispositions of non¢onforaing items shall be propcsed and approved in
sccordance with documented procedures. Further processing, delivery,
installation, or use of a nmonconforming itex shall be controlled pending an
evaluation &nd an approved disposition by suthorized personnel. Distribution

of nonconformance documentation shall be to all affected organizations.

o g g
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NSoEBiaoTY AND AUTHIRITY

4t

[}

St

for

The responsibility and suthcrity for the evaluatio®, dispseitier, and
close-cut of nonconfomming items sha.l be defined anc documented. Those
personnel assigned sagnature approval of the disposition shall be identified.
Quality Assurance (QA) responsibilities relating to nonconformances shail be
desczabed.

1.4.3 PEFRSONNEL

personnel performing evaluations to determine & disposition shall have
demonstrated competence n the specific area that they are evaluating, have an
adegquate understanding of the requiremerts, and have access tc pertinent
bazkground information.

1.4.4 DISPOSITIONING OF HIR

The perssn ©r organization assignes the responsikility ¢ dizpositicning
the NCR shall ensure the following:

n  Nonconfcrmance documentation adequately identifies and describes the
nonconfcrmance.

o Appropriate justification for the disposition has been documented.
In the case of use-as-is or repair dispositions, technical justifi-
cation is required. The as-built reccrds, i¢ such records ace
required, shall reflect the accepred deviation.

o The disposition has referencel any approved design documents,
procedures, plans, work orders, eic., that are to be used for the
correstion of the nonconforming condition.

o The technical details for correction cf the nonconforming condition
are adequate for the recommended disposition.

o 1f continuance has been requested, justification for the activity to
continue has been documented and approved by the appropriate WPO
Eranch Chie{ and the PO PQOM.

o The disposition complies with existing design documents, test plans
or procedures, IT2DIILS, and regulatory requirements.

o If a change to reflect the as-built condition is appropriate, then
the disposition addresses action to change the existing design
documents, test plans or procedures, Ieporis, et¢c. Any documenls
changed shall 2lsoc be cross referenced on the RCR,

o Disposition has identified and documented the correction as repair,
rework, use-as-is, or reject/scrap.

o Disposition has identified the people or organization gesponsibie to
implement the disposition.

NO. iSSVEL SLIZION TITLL FASL NU
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1.4.5 WFO APPROVAL

In those cases where the responsil.le srganizaticn proposes 8 dispocsiticn
of ®repair®, WZFO shall arpiove the propcsed casposition prior to
amplementation. In the case of @ propssed dispesation of ®use-as-is®, the NIk
shall be forwarded to MMPO for approval after all acticns necessary to support
technical juscification of the dispssitich have beer completed. The
pppropriate WFO Branch Chief and the ¥ PO shall approve KCR dispositicns
inv-iving ®"repair? or ®use-as-is® deterran tions and conditional release

recommendations,

1.4.6 CORRECTIVE ACTIOR

The action taken to correct the nonconforming item shall be verified and
documented. Repaired or reworked items shall be reexamined in accordance with
applicable procedures and with the criginal acceptarnce criteria, urless the
norzconforming iter disposition Las esta-.ished alternate acCeptance criteria.

1.4.7 INTERFACES

Internal interfaces betweern organizational units and external intezfnces
batweer, NNWSI Prcjec: participants shall be clearly described.

2.0 REPETITIVE NONCZONFORMANCES

When repetitive or recurring noncorforming conditions are identified, an
~luation shall be made @s tc whether or not further progcrammatic correcttive
zetion is warranted to preclude repetition. This corrective action shall be
beyond the scope of the action taken for the disposition on the existing NlRs
and shall be processed in accordance with corrective action procedures
developed by each ¥NWSI Project participant.

07!

3.0 TRENDIRG

Nonconformance reports shall be periodically analyzed by the QA
organizatior to show quality trends and to help idertify root causes of
nonconformances. Results shall be repcrted to upper management for review and

assessment.

4.0 DISTRIBUTION OF DOCUMENTS

Copies of nonconfcrmance reports for items shall be sent to the WD PO
and the SARIC/TéMSS Projacy Qi Department (QA Engineering Division Manager} bv
the originating organization upon issuance and upon closure. The original
nonconformance reports shall be sent to the WMPO for approval @s required o

Paragraph 1.4.5 of this section.

T TR

- AR T S

TN SR AR TS

o

‘ FEV. KOO ISSCED SLITION TiTL

1 CONTROL OF NONCONFORMING ITEMS Xv~4

beare

PAGE No.




ATTIT

3.0 GENERAL PEQUIREMENIS

Al) Nevaza Nuct.ear Wacte Storage Investigations (NNWEZ) Project activi-
@ ties will be sutject te planned and schesuled internal and external gulits tc
assure that procecures and activities compiy with the overall Quality Assur-
rce (UR) progran ang to determine their effectiveness. Each NNWSI Project

participant shall inzlude in their Quality Assurance Progrart Plan (QARFE) 8
system cf planned, period:c audits to provide an objective evaluation of the
quality-related practices, procedures, instructions, activities, and iters
including the review cof dotuments and reccrds to ensure that the QR progran is
effective and preperly implemented. The pudits shall be performed in
e-cordance with written procedures using chec lists by appropriately trained
perscnnel who do not have cirect respon sbility for performing the activiiies
being audited. Audit resulls shall be documented, repcrtel to, angd reviewel
by respcnsibie management. Tracking systems shall be instituted for audit
findings to assure that all findings are appropriately adiressed and to
identafy gquality trends. All deficiencies, nonconformances, and potential
cuality protlems idertafied during the audit are to be documented anc
maricored until verification of effective corrective action is made. The
rudited crganization shall describe in 8 formal report the corrective action
¢o be taken to address findings, and shall submit the report to the auditing
organization and their own responsible management.

ction, including verification of corrective action or reaudit
as, shail be perfcrmed.

1.1 WNWSI PROJECT AUTZITS

L T

The NNWSI Project sudit program will be executed 8t the Project level Dy
the Waste Ma~agemern: Prcject Office (WFO) and at the activity level by
individual Partaicipating Organizations and NTS Support Contractors.

-~

Mo Tt

1.1.1 w0 ATLITS

The SAIC/TE&MSS Project O} Department ghall develop a schedule defining
the WO audits planned for each fiscal year. This schedule shall be approved
and issued by the WPO as an annual planning document. As 2 minimum, WEHO
shall sudit all NNWSI Project participants annually. The audits shall cover
the entire scope ¢f the participants’ QAFE. Additional audits may be
conducted when 8 unique need grises or when an audit is reguested by &
Participating Organiza:ioz or NT5 Support Contractor. Participating
 Organizations and NTS Suppcrt Contraciors shall De audited to verify the effe-
‘' ctaveness and adequacy of imylementation of all elements of their respective
i QAFFs and this QA Plan. These aud:its will eliminate the need for Participat-
{ ing Organizations or NIS

SRR
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EaguprgiWMtbnifSEféiiﬁiz'5355551'552335165Me555 Cener. Fepresen.atives Cf Ln€
Participating Organizataons, ol NTS Suppore Contratters, oF both pay'bc ;
invited to participste in a WO audit whern the audited orgenizalion’s ;

R SR A AR T L IS TR

sctivities are of mutual interest. ¢ ' }
sudits shall be sent to the audited organizatioh. The ¥2O shall alist CCn

-
internal audits, which cover the complete wo o QRPP and this QAP, on 8n annaal
kasis.

1.1.2 PARTICIFATING OFGANIZATION ANU NT¢ SUPPORT CONTRAITOR AUDITS

Lach Participating Organization anZ NI$ Support Contractior shall conduct
jnternal (covering their ent.re QiPF, co an anrual bas:s) and external (direlt
subcortractor) audits of activitics under ite direct contrcl, but they will
aot condust audits of each other. These audits will be scheduled, plannel,
conduzted, and reported as described in their respective QAPPs and this Quai-
ity Assurance Plan (QAP). Excernal and internal audit schedules, dales, and
changes thereto, shail be sent 10O the SAIC/TEMIS Projest QA Depariment (YA
Ve-ificaticrn Divisicn Manager). Audit schelules gha.l idercify the date cf
the aussis, the activities to be auditel, anc the regquirements to which the
activities are to be auditecd.

1.2 SCHEDULING

Internz] and external Q audits, shall be scheduled in a manner that
shall provide coverage anc coordination with ongoing QA program activities.
Aucdits shall be scheduled at a freguency commensurate with the status anc
impcrtance of the activity and shall be initiated early enough to assure
effe~tive QA. Each NNWSI Prcject Participant shall perform or rrrange for
annual evaluations of suppliers. This evaluation shail be documerted and
shall take into account, where applicatle, (1) review of supplier furnishecl
document s and records such as certificates of conformance, cneonformance
notices, and correctiva oczions; (2) results of previous source verifications,
sudits, and receiving inspections: (3) operating experience of identical or
zirilar products furnished by the same supplier: and (4) results of aulits
from other sources, e.g., customer, ASME, or NRC audits.

1.2.1 INTERNAL AUDITS

Applicatle element3 of an organization’s QAPP shall be audited a: leas:
annually or at least once during the life of the activity, whichever is l
shorter. The scope of the audit shall be escablished by: considering the 1
resulits of any previous audits, the nature and frequency of identified
deficiencies, and any significant changes in personnel, orgarnization, or in 5
the QA program. o

4 !
{ 1.2.2 EXTERNAL AUTITS i
g / i
! Elements of ar external orgarizatiorn’s QA prograz shall be sudited at s
i least annually or once during the life of the activity, whichever is the {
4 shorter period, with the fcllowing exception: If the activity is less than j
§ four ponths in duration, an sudit is not reguired to be performed unless an Q
! aucit is necessary due to the complexity or importance of the activity being '
7 rformed. g

PLV. N ISSULD SLITION TITLE FASL NI, é
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- jees thar four menths in duration grall be dooumentel and approvel by the %

: 4 b ‘ P - .
respcnsible QA Manager priox to impiementaticrh cf the activity. A cCry cf the ; ‘
dooumented justifization ghall be procvided tz the Yucca Hountain Projest H l,
Office POM. i

%
. iy
1,2,3 JOINT AULITS uE

1f more than crie purchaser buys fror a single supplier, 8 purchaser may
either perform or arrange for an audit cf the suppiier on behalf cf itself anc
other purchasers tc reduce the nunber cf external audits of the supplier. IX
scope of this audit shall satisfy the needs of all of the purchasers, anc the
sudit report shall be distributed to all the purchasers fcr whom the dulil was }
condusted. Nevertheless, each of the purchasers relying on the results of an '
audis verfermed on behalf cf geveral purchasers remains individually -
responsable for the adeguacy of the audit. ;

e

1.3 PREFAFATION

= j
« . : “ : it : . !
< Preparation for an au2it shall inciude the items listed below, :
£ M . i
t 1.3.1 AUDIT PLAXN '
= " . . . .

The auditing organization shall develop and document an audit plan for

T each sudit. This plan zhall identify the audit scope, requirements, sudit

perscnnel, activities to be audited, organizations to be notified, applicarle y
docurents, schedule, and written procecures O checklists. :

1.3.2 PERSONNEL

LTS

1 The auditing organization shall select and assign auditors who are

4 independent of any direct responsirility for the performance of the activities

. that they are to audit. If the audit is to be an internal one, then the

perscnnel who have direct responsibility for rforming the activities to be
sudited shall not be involved in the selestion of the audit team. Audit

personnel shall have sufficient authority and organizational freedor to make

the audit process meaningful and ¢fecvive. Appendix F defines the

requirements for the qualification of QA audit personnel. '

A2 WX

1.3.3 SELECTION OF AUDIT TEAM

An sudit team shall be identified before the beginning of each audit.
This tear shall contain one or more auditicrs and shall have an individual
qualified as a lead suditor whe organizes and directs the auvdit, coordinates
the preparation and issuance of the audit report, and evaluates the responses.
¢ The audit team leader shall identify the technical specialists, if any, whd
" will participate in the audit and include this information in the audit plan.
Audit tear members selectféd to participate in audits for technical
i consideration purposes shall have appropriate technical expertise or
! experience in the work being audited. Multidi ciplinary audit teams ghall be
. amployed when activities to be audited involve more than 8 single technical
1 area. The audit tear lealer shall ensure that the aucit team is preparod
i before the sudat begins.

g?;v. N . TSSULD SLCTION TITLE FAZL B,
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1.4 PERFOPMANT

Au4:ts shall be perfcrmed irn acccrcarnce with writtesn procedures using
checklists as early irn the life of the aztivity as practical and s§a11 be
ccntinued @t interva.s consastent with the schedule for accomplishing the

activaty, Elements that have peer selectes for audit shall be evaluated

against spetilied reguizements including a8 revaew of corzeztive actions taker
or. deficiencies an the area being audites that were identifaed during previcu
audits. Objective ev.dernce shall be exarm.res tc the depth necessary to
determine 1f these elements are adequate for effertive control and to deter~

pine whether or not they are being implemented effectively. The sudit results
shall be documented by sudit personnel anc shall be reviewes Ly maragemesnt :
havang responsibility for the area audites. Conditiocns that reguire prompt
corrective acticr shall be repcried immeZ.ately to the managerent cf the
audited organization. Audit findings wili be reviewel with the auditel

ria

crganizaticns &t 8 ClOSifg meeling.

Pl ;
; 1.5 REPORTING é
Ly N 112

(:. ﬁ The sudit repcrt shall be signed by the audit tean lesder snd shzuld be E
, 1 issued within 30 calendar days. This repcrt shall inciude the following H
L % infecrmaticn, Bs Approprinte: d

~ Description of the nudit scope.

Ry

|4
i ~ Identification of the auditors.
o Identification of persons contacted during sudit activities.
o Swmary cf audit results, including 8 statemert of the effeztiveness
of the Qh program elements thal were audited. !

Des-ription cf cach reporied adverse audit finding in sufficient

- -

detail to enable corrective action to be taken by the audited
organization. :

(s
RCRTAT

1.6 RESPONSE

Management of the auditel organization cr activit shall investigate
adverse avdit findings: determine roct cause: gohedule corrective actich,
including measures tC prevent recurrence’ anZ, within thirty calendar days ct
receipt of the aucit report:, notify the appropriste organizations in writing
of action taken or planned. The adequacly of audit responses shall be

evaluated by or for the aegi:ing crganization.

AT TR

©. TOLLOW-UP ACTION

WINET

Follow-up sction shall be taken to determine whether or not corrective
sction has been accomplished as scheduled and shall be werified by the audit~

ing organization.

R

&
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ts sra.)l be perizrmes Ly thne {

{ =
A fzr
h lity trends. The results cf the analysis shall be reperied te
| responsitle management fOI review, assesswent, 8nC appropriate aclion.

1.8 FRECORSS
;i

1.8.1 AUDITS

As 8 minimur, audit records shall include the following:

o ldentification cf the organizaticn(s), activities, or items suditel
and the individual (s) contacted during the audit(s).

c Description of any deficiencies, nonconformances, and potential
quality protlems identified.

o Audit plans, audit reports, writtern replies, and the tecc;c ct
complesion of ccrrestive action, and close-out of the audit.

1.5.2 PERSONNEL RECORDS

Records of personnel qualifications for Auditors and Lead Auditors
performing audits shall be established and maintained by the emrloyer.,
Records for each Lead Auditor shall be maintained and updated annually.

2.0 SURVEILLANCES

The NNWSI Project audit program shall be supplementec by independent
surveillance activities. The purpose cf a surveillance is to monitor or
observe items or activities to verify confcrmance tc specified requirements.
These surveillances shall be conducted by the WD, the Participating A
Organizations and the NTS Suppcrt Contractors, and shall be either scheduled
or smrlemented on & random basis.

Measures for the suzveillance of site investigation activities shall be
estatlished and executed in accordance with procedures prepared by the
organization performing the activity. Surveillances shall be scheduleZ and
conducted based on the activity’'s relative impact or impertance, or both, to
tho NNWEI Project. All deficiercies, nonconformances, and potential quality
problems identified during surveillances are to be documented and monitored
until verification of affoczive corrective sction is made. Specific
requirements applicektle to surveillance activities are as follows:

2.1 PLANNIKG
/

Surveillances are ©o >0 performed to written checklists or surveillance
plans whenever practical. The documentation shall identify characteristics,
methods, and scceptance criteria, shall provide for recording objective
evidence of results, and accuracy of the equipment necessary to perform
surveillance.

5 C2Qanazdiash LC Tk
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ThespecafiCatatn CI aCCeplance critezia re.a.ec to su:ve;llae:es nay‘be 8s
girple as ®tc verify proper implementation of procedures® or "to veril:
confermance to reguirements”.

2.2 PBEPORTING INCEPENDERCE

Surveillance personnel shall not report directly to the immediate

puperviscrs whe are responsible for the work being surveilled. .
2.3 REIORDS

As a mininum, surveillance records shall identify the following:

o Iter or activity.

o Date of surveillance.

o Name ¢f individual performing the surveizllance.

o Identification of the organization(s), activities, or items
surveilled, including the name or names of personnel contacted.

R

02 o Description of any deficiencies, nonconformances, and potential

sl quality problems identified during the surveillance. Nonconfcrmances
,fj. shall be handled in accordance with the requirements of Section XV or
R XVI, as applicable.

-z © Surveillance criteria.

o Equipment used during the surveillance.

5 Results.

Acceptance glatement.

R T
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RFFENLIY A
TERMS ANT DEFINITIONS
ATCEPTANCE CRITERIA: Specified limits def
Ti

requirement documents placed on characte
BorVice.

ined in codes, standards, or cther
gLics Of an atem, process, or

- —

wa-er: {4) oceans; and (5) the portion cf the lathosphere thas 1is outside the
controllec areas.

ACCESSIELE ENVIROMMINT: (1) the stmcsphere; (2) the land surface; (3) surfacte

ATTIVITIES THAT AFFECT QUALITY: Deeds, actions, work, or performance of a
specific function or task. The NNWSl Gr Program applies to activities
gffecting the quality of all systems, structyres, and compcnents important
safety, and tc the design and characterizaticn of barriers impcrtanl tC was
js-lasicn. These astivities inciude: Site charactezizaticn, facility anc
equipment construclicn, facility operatiorn, performance cornfirmation,
permanent closure, and decontarination and dismantling of surface faczilities
2s they relate to items important to safecy and barriers important tc waste
icolation. The Qh Level I reguirements of this QA Program apply to all
sctivaties affecting the quality of structures, systems, and component
impcrtant to safety and engineered barriers important to waste isolation.
These activities include: designing (including such activities as safetry
analyses, laboratery testing of waste package materials to characterize their
performance, and performance assessments), purchasing, fabricating,” handling,
shipring, storing, cleaning, erecting, installing, inspecting, testing,
operating, maintaining, repairing, and modifying. These types of activities
dc ot need to be identified as part of the Q-list ncr do they require QA
lovel assignment. However, activitias related to natural barriers important
to waste isp.ation shall be identified and listed on 3 Q-list. These
cetivities include: performance assessments, site characterization testing,
rnd @ciivities that may impact the waste isclation capablility ¢f the natural
bazrier. Examples are gite characterizataon activities such as explcratory
zhaft construction, borehole drilling, and other activities that could
physically or cherically alter properties of the natural barriers in an
adverse wWay.

ACTIVITY: Any time conswming effort (operaticn, task, function, or service)
which influences or affects the achievement or verification of the objectives
of the NNWSI Project as depicted in the WBS Dictionary.

AP -~ NNWSI Administrative Procedure: Arn imrlementing procedure which
identifies the interface control methods whick govern Project-wide systems and
are implemented by all Project participants. Agrinistrative procedures that
implement QA reguirements ore identified with & "Q" suffix (i.e., AP 1.1Q).

ATDIT: A planned and do:é;ent@d gctivity performed to determine by
investigation, exarination, of evaluation of objective evidence the adequacy
of and compliance with established procedures, codes, standards, instructions,
drawings, and other applicarie requirements, and the effectiveness of
implementation. An asudit should pot be confused with surveillance or

SSSVED SLCTION TITLE PASL NC.
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acceptance.

ATTHENTICATION: Authentication is the att ¢f attesting that the inforrmatizn

contained within & &ccument is accurate, complete, and appropriate tc the work
lccomy..shed. Authenticasion i5 ascomp.ished by one of the following me: hode:
(1) a stamped, initialed, or sigmed, and dated dotumeni; (2} a statenment by
the resp:ns.uie in-ividua. or organization: or (3) issuing & document whic
cleazly identafie? as a statement Ey the repzriing individual Or organiat
A document cannot besome a Quality Assurance (QB) reccrd wntil it has beer

authenticated.

ATYXILIAPY SOFTWAPZ: (1) Scftware that may be easily anc exactly verifsed, an:
tha: performs a simple function such as conver sizcn ¢f units, change in dazta
frrmat, cr plett:ing cf data in support cf pramary analysis scftware. (2) &
seroam cf cormanis or seguence of streams cf commands exesulel to utilize
syzter maintained scftware an which the systern ra intained szftware QeneIater
repcriable results. Auxiliary scftware coes not generate pramary daza.

BAFFIER: Any material or structure that prevents or suostan tially delays the
movements of water or radicnuczlides.

BASELINE: As used fcr computer software: (1) The stage of computer scftware
a: & completed and reviewel phase cf the s:f:ua'e lif e:y*le: {2) Approved
documentation generated within or as a resulit cf compleling 3 phase of the
scfiware life cycle.

CERTIFICATE OF CONFORMANTE: A document sicned by an authorized individual
thas certifies the degree tc which items Or Servites meel specified reguire-
ments.

CERTIFICATION: The 2zt of determining, verifying, and attesting in writing to
the qualifications of personnel, procesres, profedures, Or items in acrcordance

with specified reguirements.

CHARACTERISTIC: Any property or attribute of an itexm, process, Or service
that is distinct, describatle, and measuralle.

COMMERCIAL GRADE ITEM: An item satisf- .g all of the fcllowing requirements:

1}  The item is not subject to design or specification rejuirements that
are urique to Mined Geclogic Cisposal Systems:

2) The item is to be ordered from the manufacturer/supplier on the
basis of specifications set fcrih in the manufacturer’s publishel
product description, i.e., catalcg.

: : 4 N
£ 3) The item is use? in applications other than Mined Geclogic Disposal
' Systems.
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ji[CC‘M."T.”.“EF MODEL VALIDATION: Ase:

- ORIy

srarse that g model a5 emrcdiel in & CImpUler
code is a corres: representaticn of the process or syswex for whilh 1T 15
intended (NUFE3-0ESE). Usually azcomplished by comparing code resulss o (1)

physical data, or (2) & verafied cr validated code designed to pesforz the
same type cf analys.t (e.G., benchmarking vith a validates code). Peer review
may be used for code valadaticn if at is the only available means for
walidating a code.

CoMPUTEF COCE VEPIFICATION: Assurance that 8 computer code correctly pesicrms
the operations spe:.fied in a nurerical podel (NUREG-DERE). Usually
accompiished by comparing code resuits to (1) a hand calculatior, (2) an
aralytical solution or approximation, of (3) a verified code designed t¢
perfcom the same type of analysis (benchmarking).
' . use? in referenze o any
fective dtenms, an
ity ie one wniih, L

CONSITION ADVERSE TO QUALITY: An all-
cf the fcllowing: failures, malfunct
nonoonformances. A signofilcant conis

nay correcced, could have 2 seridus e

TR

CONFIGURATION MANAGEMENT: As used for computer scfiware: (1) A systex £
orderly contrcl cf software, including methods used for labeling, changin
and storing scftware and its associated dutument vion. {2} The systematic
evaluation, coordination, approval cr disapproval, and implementation cf all
approved changes in an item of software afrer establishment of its
configuration.

CONSEQUENZE AKALYSIS: A method by which the consequence of an gvent are
calculated and expressed in some guantitative way, e.g., mOney loss, deatls,
or quantaties of radionuclides release ¢tz the accessible environment.

CONTAINMERT: The confinement of radiocacliive waste within a designated
boundary.

CONTRINVINT, PERIDD OF: Knows as the period during the first several bundred

years following permanent closure of the geclogic repository in which radia-

tion and thermal levels are high and the uncertainties cf ensuring repositery
performance are greatl. During this time, special emphasis is placed upcn the
ability to contain the wastes by waste packages within an engineered bazrier
system.

CONTRACTOR: An organization under contract to provide supplies, construcuicn,
or services.

CONTROLLED AREAR: The surface location, which is to be marked by suitatie
monuments, that extend horizontally no morze than 5 kilometers in any direction
! from the outer boundary of the underground facility and the underlying

1 subsurface, which is an ages that has been commatted tc use as a gedlogic

i repository and from which inc catible activities would be restricted
following permanent cizouvt.  The contrciled area is also known as the site.

CONVEPSION REPOFT: A written descripticn of all modifications made to the
or:ginal cade or an externally availatle existing code after it is acquirec.

i |
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COPPECTIVE ACTION: Measures taken to restify ccnditions that axe adverse to
qualaty and, wvhere necessary, to preciude repetition.

CORRDBORATIVE DATA: Existing data used to support or subscantiate other
existing data.

CRECIBLE EVENT OP CREDIBLE ACCIDENT: Arn event OI accident scenario which
needs to be considered in the design cf a geclogic repository.

DESIGN: The ast of developing designs for constructicn or of analyzing the
performance of repcsitery engineered structures, systems, components, and
natural barriers. Design documentation includes, but is not limited to,
drawings, specifications, test plans, design reports, test repcrts, systen
desigrn descriptions, configuration status listings, design manuals, and
marnua.s descriling computer programs used fcr design or perfcImance analvels.
DESIGN INFUT: Those criteria, parametlers, bases, cr other design reguirements
upon which the detziled final design is based.

DESIGN OTTPUT: Documents, such as €rawings, specifications, and others that
define technical requirements of structures, systems, and components.

DESIGN PROCESS: Technical and management processes that commence with ﬂ
idertification of design input an¢ that leald to and include the issuance of i

. 2
design output documents. i

DEVIATION: A departure from specified reguirements.

DISPOSITION: The action taken to resolve 2 nonsonforming condition and to
restore acceptatle conditions. :

wation describing, defining,

vities, reguirements, procedures, oI
be a Quality Assurance Record unti
Assurance Record as defined in this

DOTUMENT: Any written or pictorial inf
specifying, repcrting, or certifying ac
results. A document is not considered t
it satisfies the definition of a Qualit
Appendix.

SRR

b
i

-~
W
2 d
~
]
Y

DOE: The U.S. Department of Energy or its duly authorized representatives.

ENGINEERED BARRIER SYSTEM: The waste package and the underground facility.

ENSINLERED ITEM: Any structure, system, or compdonent identified in design
documents as being a functional part of the completed facility.

EXISTING DATA: Data deve}oped prior to the implementation of a 10 CFR 60,

Subpart G QA program by DOE and its contractors, or data developed outside the
DOL repository program, 5uch &3 DY 0il companies, national laboratories. 4y
universities, or data putlished in technical or scientific publications.
Existing data does not include information which is accepted by the scientific g
and engineering community as established facts (e.g., engineering handdooks, t
density tables, gravitational laws, etc.). 4
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EXTERNAL AUTIT: An audit of those poriicns of another organiza:ion':th ‘
prograr that is neither under the direcs contrel nos within the CIrganazalitlid.

structure for the auditing organization.

-5

twrl LESIGH: Approved design output dzcuments and appxoved changes therews.

FUNTTIONAL CHAPATTERISTICS: These attribuces of a repssitery of its
structures, Systems, and components thas determine its performance with
respect tc safely, reliability, operatility, and pther design craiteria
estatlished in the OGF Program or cther Federal regulatory dotuments.

GEOLOGIC REPOSITORY: A system that is either intended to be used for or may
be used for the disposal of radioactive wastes in excavated geologic meZia. A
geclogic repository includes the geclogic repository operations area anc the
pcriion of the geclogic setting that provides isclation of the radiocactive
wastie.

GESLOGIC REPOSITORY OPERATIONS AFEA: A high-level radiocactive waste facilit
that is part of a geslogic repository, inciuding both surface and subsurface
areas, in which waste handiing activities are conducted.

IMPORTANT TO SAFETY:  Those engineered structures, Bystens, and compornents
that are essential to the prevention Or witigation of an accident tha: could
result ir 8 radiation dose tc the whole body, or any organ, of 0.5 rem or
greater at or beyond the nearest boundary of the unrestricted area at any time
until the completion of permanent closure.

IMPORTANT TO WASTE ISOLRTION: The barriers that must meet the criteris that
adiress long-term perfommance of the engineered and natural barriers to pre=-
vent the release of radionuclides from the site to the accessible environment
(i.e. for achieving the postclosure performance objectives in 1O0CFR60, Subpar:

o
L)
o -

»e b h

INDOCTRINATION: Instruction provided to personnel for fariliarization wit
programmatic and work-orientc? documents applicatle to the assigned activity.

INSPECTOR: A person whe performs inspection activities to verify whether oI
not an iter or activity conforms to specified requirements.

INSPECTION: Examination Or measurement to verify whether an item or activity
conforms to specified reguirements.

INTERKAL AUDIT: An audit of those portions of an organization’s QA progran
that is retained under its direct contrel and within its organizational

grructure.

/ . . .
1SOLATION: Inhibiting the transpemt of radicactive materials 80 that amcunis
and concentrations of this material entering the accessible environment will

pe kept within prescribed limits.

< #2 2
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19TH: An all-inclusive term that is usel in place of any of the fellowing:
appurtenance, assembly, componesnt, equipment, material, module, part, _
structure, subassexrtly, subsysten, System, unit, and prototype hardeare. This
term includes magnetic mezia, anc other materials that retain or supperi data.

LIFETIME RECOFCS: Quality Assurance Reccrds that furnish eviﬂgnce of the
quality and complieteness of data, iters, and activities alfecting quality.
All NNWS1 Project Qi Records are classified as Lafetime Rezords.

MATEEIAL: A term that includes items plus any hardware Or qes;oqic sarzles
either used in or resulting from research and development or site
investigations on the NNWwSl Project. Hardware and geoclogic spelimens include

put are not limited to test apparatus or eguipmeni, special nuclear material,
cores, geclogic samples, water and gas saxzples, etlc.

MEASURING AND TEST EQUIPMENT: Devices oI Bystems used to calibrate, measure,
gage, test, or inspect, in order to control € 1O acguire data to verily
w Yo

corfermance to a specified reguirement, oI 1O estas.i h charastezistics oz

HES

values not previously known.

NNWSI PROJECT PARTICIPANTS: An all inclusive term used to describe
(generically) the various organizations involved in the KNWS! Project. This
term includes the WMPO, Participating Organizations, and NIS Support
Contzactors. These organizations are reguired to have a8 w0 approved Quality
Assurance Program Plan (QAPP) for the condust of their activities. :

NNWET PROJECT PERSONNEL: All U.S. Department of Energy participating
Organizations, and NTS Suppcrt Contractior parsonnel involved in NNWSI Prcject
activities.

NN®SS PROJECT QUALITY ASSURANCE PLAN (QAP): The document that describes the
planned, systematic quality assurance requirements that are applicadble to the
TSI Project.

FNWSI PROJECT WORF BREAXKDOWN STRUCTURE (WBS) DICTIONARY: A controlled
document which establishes a product oriented framework for organizing and
defining work to be accomplished.

NONCONTORMANCE: A deficiency in characteristics, documentation, or procedure
that renders the quality of an item or acti ity unacceptable or indeterminate.

NON-MECHANISTIC FAILURES: Postulated fallures vhich are not basel on
previously observed models or mecharisms but which are assumel to provide
conservatisw in safety assessments.

NTS: Nevada Test Site .

/
WTS SUPPORT CONTRACTOR: Organizations that are directly under contract to
DOL/NV for activities at the NIS and other locations.

B st rot o e %
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OBJECTIVE EVIDENCE: Any documented statemernt of fazt, cther in!crma}
record, either quantitative or qualitative, that pertains to the qua.
item or sctivity, based on cbservations, measuremencs, or tests that casn be
verified. =

4o B

OPLPATIONS, PERIOU OF: 1Includes the time during which enplacement of wastes
pceurs: any subseguent period before permanernt closure duzing which the
enplacel wastes are retrievatle; and permanent closure, whi

of shaftrs.

OVERYIEW: An analysis and assessment by management cof the scope, status,

adequacy and effectiveness of Progran qua.ity achievement and assurance
~sivities. Overview encompasses effectiveness assessments, technical

reviews, readiness reviews, audits, and surveillances, as appropriate.

OWNEP: The perscn, group, company, 8gency, COf corporation that has or will
have title to the repositery.

PAPTICIEATING ORGANIZATION: This term applies to the fcllowing: (1) the
government agencies external to the DOE, (2) national laboratories, and
(3) organizations participating directly in NWWSI Project activities.

PEER: A peer is a person having technical expertise in the subject matter tc
be reviewed (or @ critical subset of the subject matter to be reviewed) to 2
degree a: least egquivalent to that needed for the original work.

PETT. 2TVIEW: A documented critical review performed by personnel who are
independent of those who perfcrmed the work but who have technical expertise
a: leas: eguivalent to those who performed the original work. Peer reviews
are in-depth, critical reviews and evaluations of documents, material or data
that reguire interpretation or judgment to verify or validate assuszptions,
plans, results or conclusions or when the conclusions, material or data con-
tained in a report go beyond the existing state of the art.

5 peer review is an in-depth critique of assumptions, calculations,
cztrapolazions, alternate interpretations, thodciogy, and acceptance
criteria employed, and of conclusions drawn in the original work. FPeer
roviews confirm the adequacy of work. Ip contrast tC peer review, the tern
s achrical review® refers to a review to verify compliance to predetermined
requirements; industry standards: or common scientific, engineering, &n2
industry practice.

PEER REVIEW GROUP: A peer review group is an assemdly of peers representing
an appropriate spectruw of knowledge and experience in the subject matter to
be reviewed and should vary in size based on the subject matter and impsriance
of ths subject matter to gafety or waste isclation.

SZER REVIEW REPORT: A documented in-depth repcrt of the proceedings and
findings of a peer reviev.

ch includes sea.:ng
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EPFORMANSE ALLOCATION: This term appiies tc the process of deriving

P

zubtyclem and COmpInent perfermance gzals {rom pexfcrmance objeziives. A
5yszem3:;c grecess cf ass;gﬂ‘ng conf.dence levels with their desired,
sssociated perfcormance goals for the rined geslogic disposal systiems,

rubsystens, and CoOmpOnents.

DERTORMANTE AESESSMINT: The preozess cf gquantitatively evaluat ing cc::;::e::
and systen behavicr, reliative I containment and isclation of radicatiive
waste, L0 deterrine compliance with the num rical criteria assa-zated wieh 10

CFk rart 60.

e
~
N
-
[
-~

PENMANINT CLOSUFZ: The sealing of shafts and bocrehcles. Permanent closure

e

rzpresents the end of active bumarn incerversiorn with respect to the engineecel
barrier systlem.

PEFFORMANCE CONTIRMATION: The program cof tests, experiments, and analyses
thas is cendusted to evaluate the atcuracy and adegzuacty ¢f the informaticn
use tc determine s‘_r reassnatie assurance that the performance ofjeliives
for the period after permanent closure will be me:

ba PRINCIFAL INVESTIGATOR (PI): The individual who has the technical

% : respons: bility for a particular technical task. This responsibility includes,

=< B byt is not limited tc, planning and cest contr cl, the day-to-day technical

fﬁz’ % direction and control of the item cr activity, and the assemdly cf a suppct

P £ ceam to accomplish the item or activity. This term may be synonymous with

i j tnsk leader or prcject engineer depending upon the KWwSI Project Pacticipant.
PROTECURE: A document that specifies cr describes the way in which an
activity is to be performed. i

PRIMARY DATA: Information that can be shown tc have been acquired and %
controlled in a manner consistent with all applicable Quality Assuranze 4
Level 1 requirements and is ne»essary fcr the rescluticn of the NRC ﬁ
perf:rmax*e objectives of 10CFREC in accordanze with the NNWSI Project Issues i
Resclution Strategy. This includes infcrmation that has been qualified and i
accepted in accordance with NNWSI Project RP 5.9Q, *Acceptance of Data and é
Data Interpretations not Developed Under the NNWSI Project QA Prograx."®

q

!

PROCUREMENT DOCUMENT: Purchase requisitions, purchase orders, letters of
intent, work authorization letters, drawings, contracts, specificat ions, .
instructions, or any document that provides 2 means by which to acquire h
pcssession or ownership of items, or right to the use of services by payment. g

PURCHASER: The organization responsit fcr the estatlishment of procurement
requirements and for the issuance OI a‘...-s::atzon, cr both, of proturement ;
donuments. . 1
/ ki
Q-LIST: A list of geclogic rep ;
components that have becn oI
barriers important toO wasic

ry en,.nee'ed structures, systems, anZ :
tc be impcrtant to safety, and engineered ;
N »ho—44em5—oa—;b4&—%&9‘—0&0—&&b~e¢*—&4- i
o Z—"*Ad" must be covered undes +he

@A Regikements of 10 CFR 60, Subpatt G. | '

O().O
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QUALIFICATION (OF DRTA}: A formal process intendel to provide a desirel level
of confidence that daa are guitatie fcr thelr intended use.

QUALITICATION (PERSONNEL): The chara-teristics or abilities that are ga:ned
through education, training, or experience, which are peasured against
estatlished reguirements, such as stanzards or tests, that qualify an
individual to perform a reguirecd function.

QUALIFICATION TESTING: Dem-onstratior that an itenm meets design reJuirements.

QUALIFIED DATA: Data initially collected under 3 10 CFR 60, Subpart G quality

assurance program or existing data qualified in a~cordance with Appenciz G cf
this Qk Plan.

jIPORSY SN

the specafied rejuirements IC: its intensel purpose.
0 CFR 60, Subpart G

A list of those major activities conducted during
site characterization,/construction, operation,or closure that relste to
nasural barriers impgftant to waste jeslaticn. These activities, which must
be covered under thefQuality Assurance program, include data gathering, per-
{formance assessments, and those activities that could affect a natural
barzier's ability to isclate waste.

OTAIFIED PROCECTRI: A& approved procedure thatl has beer demznstratel 1C mest
e

QUALITY ACTIVITIES LIST

QUALITY ASSURANCE: All those planned and systematic actions that are neces-
sary to provide adequate confidence that the geclogic repository anc its
subsystems or subcomponents will perform satisfactorily ir service.

QUALITY ASSURANIE RECORI: 2An individual document or other item that has been
exe-uted, completed, and approved and that furnishes evidence of (1) the
ouslity and completeness of data (including raw data), items, and activities
~ffareing quality: (2) documents prepared and maintained to demonstrate
imzlementation of Quality Assurance prograzs (e.g., audit, surveillance, and
inspection reports); (3) procurement documents: (4) other documents such as
plans, correspondence, documentation of telecons, specification, techrnical
data, books, maps, papers, phot graphs, and data sheets; (S) items suckh

as magnetic media; and (&) other materials that provide dyta and document
quality regardless of the physical form or characteristic. A completel reccrd
is a document or itex (and drcumentation) that will receive no more entries,
whose revisions would normally censist of a reissue of the dotument (oF
documentation), and that is signed and dat d by the originatcr and, 2s
applicable, by approval personnel.

QUALITY ASSURANCE LEVEL I1: ¢hose radiological health and safety related itens
and activities that are important to eithes safety or waste isclation and that
are associated with the a¥:lity of 2 geologic nuclear waste repository to

function in a manner that provants OF witigates the consequences of a process

or event that could cause undue risk to the radiological bealth and safery of
the public. Itexms and activities important to safety are those engineezed

gt ructures, systems, components, and related activities essential to the
prevention or mitigation of an accident that could result in a8 radiation dose

esther to the whole body or tO any organ of 0.5 rem or greater aither at ¢
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c¢s At &ny tare urtae he
complerisn of the permanernt clesure ¢f the reposallry. Jrexms and activities
important to waste jsclavion are these barzierls and related artivities whLich
most meet the crateria that adlress postecicsure pericImanie cf the t;;;nee:ei
and natural barriers to inhibit the reiease of radicnuciides. The crites:
gor items or BLhivalaes imporiant 1o safely and wasie iscistion sre foum? in

10CFFED, and 40CFRISI,

OUALITY ASSURANCZE LEVEL I1: those activities and itexms related to the systems,
ciructures, and compsnhents which reguire 2 level cf quality assurante
sufficient to provize for reliability, maintainatility, putlic and repositlry
worker nonradiclogical health and safety, repssitory worker raZiclogical
health and safety and other operational factsors that would have an impact oo

b2 e

DOE and WMPD concerns, and the environment.

QUALITY ASSURANCL LEVEL 1I17: those activities and items not classified as QA
Levels 1 or 11.

QUALITY ASSURANCE PROGFAM PLAN (QrFP): The document that descridbes the
organizatic. "ality Assurance Prograc, the applicatle Qh reguirements, anZ

defines how compliance with the QA criteria will be accomplished.

RADIOACTIVE WASTE: High-level Waste (HiW) and other radicactive materials
that are received for emplacement in 2 geclogic repository.

READINESS REVIEW: An Independent, systezatic documented revievw to detercine

and inform management Of the readiness to advance from one phase, protess, oI

activity into another. Readiness Reviews are used to cocrdinate many element

and provide attention to detail, to assure that the project is ready to proceec
e

2o the comprehensive review of 8 total prciest cr a particular segment cf the
prcject.

RrCTIVING: Taking delivery of an itex at 2 designated location.

RELIARTLITY ANALYSIS: An analysis that estimates the reliability of a sysiex
cr component.

REPAIR: The process of restoring @ nonconforzing characteristic to 8 con®
dition such that the capability of an itex to function reliably and safely is
unimpaired, evern though that item gtill does not conform to the original
requirement.

REPOSITORY: See Geologic Repository Operaticns Area.

RETRIEVAL: The act of intentionally remcving radiocactive wastie from the
underground location 8t which che waste baz been emplaced previously for.

d:sposal.
/

REWORY.: The process by which a ponconforming itex or activity is made to
corn.form to the criginal requirements by compietion or correction utilizing
existing approved procedures.

LI R
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RPIGHT OF ACCESS: The right of & purchaser oI designates :eg:esenta::yc 14+
enter the prersses cf 8 Supplier for the purpose cf inspection, surveillance,
cr Quality Assurance audit.

STENAFID: An ascount or sejuence of a projectel course of action or event.
TIENTIFIC INVESTIGRTION: ny research, experiment, test, study, Or activit
that is performed fcr the purpose cof invest:igating the natural barriers or 2
man-made aspests cf the geclogic reposalliry, including the overall design cf
the facilities and the waste package. Thas will include, but will not be
restricted to, all geclogic, testonic, seismclogic, hydrelogic, climatologas,
gecchenical, chemizal, gecphysical, physical, geomechanical, mechanical,
metecrological, metallurgical, environmerntal, socioeconomic, &nl transpil-
taticn studies cf astivities which are perfcrmed for, or in support ¢f, the
fnves:iigation, exploration, site characterization, development of desich
bases, licensing, constructicn, Operatictn, mCnitoIing perfcrmance evaluatich

24
-~

and/cr closure ¢f the geclogic Ieplsiliry.

“e

i
b

STIENTIFIZ NOTEBDOK: A document which may be used to provide a written recorC
of the results of scientific investigaticns and experiments when the work
involves a high degree of professional judgmenl Or trial and error methods, CI
both. These notebooks may be used in liev of a technical procedure.

SERVICE: The performance of activities that include but are pot limited toO
nite characterization, design, fabrication, investigation, inspection,
nondestructive examination, repair, or imstallation.

SITE: Location of the contrclled area.

SITE CHARACTERIZATION: The program of exploration and research both in the
laboratory and in the field that is undertaken to establish the geclogic
conditions and the ranges of parameters of & particular site that are relevant
to the procedures under 10 CFR Fart 60. Site characterization includes
vorings, surface excavations, excavation ©r exploratory shafts, limited
subsurface lateral excavations and bcrings, and irn site testing at depth as
needed to determine the suitability of the site for a geologic repository. Iz
does not include prelirinary borings and geophysical tes:ing needed to decide
whether or pot site characterization should be undertakern.

SPECIAL PROCESS: A process, the results of which are highly dependen: orn the
contrc) of the process or the skill of the cperaicrs, oz bosh, and in which
the spezified quality cannct be readily determined by inspection or test of
the product.

SURVEILLANCE: The act of monitoring or observing to verify whether or ndt an
itex or activity conforms to specified reguirements.

/
TECHNICAL REVIEW: A documented traceable review performed by qualified
personnel who are independent of those whs perfcrmed the work but who have
technical expertise at leas: egquivalent tc those vhe pesfcrmed the original

i M
I . K . .. . . e
© work. Technical reviews are in-depih, Critica.i reviews, analyses and g
t] . . . . P . !
Y evaluation of documents, material or data that regquire technical verificazizsan d
b . . - e :

i gnd/or validation for applicatility, correltiness, adeguscy and ¢ ieLeness.
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TESTING: An element of versfication that is used to detercine the capatility

of an item to meet specified reguirements by subjecting the itex to a se ek
physical, cherical, environmertal, Or operating conditions.

TRACEAEILITY: The ability to trxace the histcry, applization, or locstien cf
an ites and like items cr activities by means of recorded identificaticn.

TFAINING: In-depth instruction pzovxde‘ to personnel to develcp and
demonsirate initial preoficiency in the ap;llca'zon cf seiected requirements,
me-hods, and procedures, and to adap: tc changes in technclogy, methods, or
job responsibilities.

UNDERGROUNT FACILITY: The underground structure, including openings ang
backfill materials, but excluding shafrs, borehcles, and their seals.

USE-AS-IS: A dispcsition that is perr=tteZ for & noncc u‘orm_ng item or
service when it can be estarlished that the item is satisfactory for it
intendel use.

YLRIFICATION: The act of reviewing, inspesting, testing, checking, auditing,
or otherwise determining and documerting whether or no' items, processes,
nervices, or documents conform to specified requirements.

WAIVER: Documented authorization to depart from specified requirements.

¥ASTE MANAGEMENT PROJECT OFFICE (WMPO): The organization to which the

U.S. Department of Energy, Nevada Ope'a:‘ons Office (DDL/NV), has assigned the
responsitility of adrinistering and cocrdinating the activities of various
Participating Organizations and NTS Suppcrt Contractors associated with the
NNWEI Project.

WASTE PAZEAGE: The waste Jcrm and any containers, .uielding, packing, aad
other abscrbent materials immediately surrounding &n individual waste -
container. .

VALIDATION: Validation iz the act of reviewing a dosument or document package
to ensure it is complete, gutheu.;fa'ed, reproduczible, and microfilmable.
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AFPENTIX H

PESTIPEMENTS FOP COMFUTER SOFTWAFE USEZ 70 STPPORT A
HIGH-LEVEL NUCLEAF WASTE REPOSITORY LICENSE APPLICATION

This arpendix provides detailed reguirements for the development,
maintenance, and security of computer software. It supplements Secticn IiI cf
this QA plan anc shall be used in conjunction with that section.

1.0 OBJETTIVLIS

The purpcse of this appendix is to estatlish requirements for the
development, management, contrcl, and dozumentaticn of software used to
suppsrt the Yusca Mountair Project. The attainment of software quality is
dependent on the control cf the entire scftware development process, ant is
not assured solely by inspection anZ test of the end product. This appendix

prescribes appropriate systematic practices that shall:

o Reduce the likelihood of defects entering executable code during
development.

o Ensure that the end product answers the requirements of its intended
aprlication.

© Reduce the likelihood that defects will be introduced into executar.e
code during later maintenance and mocdification.

e

2.0 APPLICABILITY

The detailed requirements set forth in this appendix apply to coputer
scftware uses to produce or manipulate data which is used directly in site
characterization, and the design, analysis, performance assessment, and
operaticn of repcository structures, systems, and components. The extent to
which these reguirements apply is related to the nature, complexity, and
importance of the software application. The application of specific reguire-
ments shall be prescribed in plan(s) for scftware quality assurance ang in
ugitten policies and procedures. E

3.0 TERMS AND DEFINITIONS

Terms and definitions for KNW3I Project scftware are contained in
Appendix A to this QA Plirn.

T
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4.0 SOFTWAFREZ LIFE CYCLE

»fo

Orgarizaticns implementing 32ilw e developmert aTtivities ghall adhe .
to a stitware life cycle model tha' xe;;;:es tha' software development C
acquisiticn proceed in a traceatle, planned, and crderly manner. The ze‘a ive
emphasis placed on each phase of the s:f:va development cycle will depernz on
the nature and complexity of the scftvare being developed.

ach phase of the scfiware development cycle shall provide specific
a:tr‘b.-e' that sha.l be inscrpcrated intc verafication anZ validatiosn
activities. The documentation for each phase of the 80 ftware development
cycle shall be reviewed a'* approves as s,e:;fzea in each organization's

software QA Plan. An example of one such model is described below:
ReT-uirements

Des:icn

Imclementation

Tes®

Installation
an? Checkout

Operation and
Maintenance

4.1 SOFTWAFEI QA PLAN

The application of the software life cycle to the development and/or use
of the software shall be as described in the Scftware Quality Assurance Pian.

4.1.1 A software QA plan shall be prepared for each software developmen:
application effort at the start cf the scfiware life cycle. This plan may be
prepared individually fcr each piece of scitware Or may exist &8s & generic
document to be applied to all scfiware prepared within an organization. The
scftware QA plan shall idantify: )

© The software »rocurts to which it applies.

© The organizations responsible for scftware quality and their tasks
and responsibilities.

N-QAD4D
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0 Regu.reZ documentation.
© The reguireZ scftware reviews.

The scftware QA Plan should referenze any standards, conventions,
techrigues, or methsdzlogies which guice the scftware development, and
dascribe methods to 8ssure compliance tc the same.

4.1.2 Within the s:ftware QA plan, scftware lifercycle manage nt sha.l be
described. Each participant shall present the specific scitware lifecycle
contrcls for their crganization in their scftware Qi Plan. The fcllowing
lifecycle elements shall apply, as appropriate, for the specific lifecycle
model defined, interpretez, and describeZ in each organizations scftware QA

plan.
4.1.2.1 Requirements Phase

Duzing this phase re.-irere“.s thas pertain to funstionalxly,
performarnce, design constraints, toibutes, and external interfaces cf the
compieted scfiware shall be spe...zeu documented, and reviewel, These
reguirements shall possess the following characteristics:

© A format and language that is unders:tood by the programming
organization and the user,

© Encugh detail to allow for objective verification.

o Adeguate defirnition to provide fcr the response of the software to
the 1dent;£zed input data.

© The infcrmation necessary to desigrn the scftware without prescriking
the scftvare desion itself.
4.1.2.2 Design Phase
During the design phase a3 scftware design based on the requirements shall
be spec.{ied, documented, and pystematically reviewed. The design shall
spec.fy the overall structure (control an: nta flow), and the reducticn of
the overall structure into physical sclutions (algorithms, equations, centre

logic, and data structures). The design may necessitate the modification cf
the reguirements documentation.

Design phase verification and validation activities during this phase
shall cons:st of:

© The generation o;,design-bascd tes: cases.
© The review and analysis of the scftvare desigr.

© The verification of the scfiware design.
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4.1.2.3 Ilmplementation Phase
During this phase the design shall be translated into & programming

language and the impiemented software shall be debugged. Omly minor, if any,
design issues shall be rescived at this phase.

Verification and validation activities during this phase shall consist cf:

© The possitle modification of test cases necessary due to design
changes made during coding.

© The examination of source code listings to assure adherence to coding
standards and conventions.

4.1.2.4 Testing Phase

During the testing phase the design as imglemented in code shall be
exercised by executing the test cases. Fallure to successfully execute the
test cases may require the modification of the reguirements, the design, the
implamentation, or the test plans and test cases.

Verification and validation activities during this phase shall consist of:

© The evaluation of the completed socftware to assure adherence to the
reguirements. :

© The preparation of 2 repcrt on the results of scftware verificatzion
and validation.

£.,1.2.5 3Installation and Checkout Phase

During this phase the software becomes part of a system incorporating
other software components, the hardware, and production data. The process of
integrating the software with other components may consist of installing
hardware, installing the prograx, reformatting or creating databases, aad
verifying that all components have been included.

Testing activities during this phase shall consist of the execution of
test cases for installation and integration. Test cases from earlier phases
shell be enhanced and used J{or installation testing.

4.1.2.6 Operations and Maintenance Phase

During the operations and maintenance phase the scf:ware has been
approved for operational yge. Further activity shall ccnsist of maintenance
of the softvare to remove latent errors (corrective mairntenance), to respond
tO nev Or revised requirements (perfective maintenance), or to adapt the
software to changes in the software environment (adaptive maintenance).
Softvare modifications shall be approved, documented, tested (including
regression testing as appropriate}, and coctrolled in accordance with
Paragraph 5.0.
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§.0 SOFTWARE VERIFICATION ANT VALIDATION

verification and walidation plans by the responsible project organization
shall employ methods such as inspection, snalysis, demonstration, and
test to assure that the software sdequately and correttly performs all
intended functions, and that the scftware does not perform any functtion
that either by itself or in comtination with other functions can degrade

the entire system.

Verification and validation activities shall be planned and performed
relative to specific hardware configurations. The amount of verificaticn
and validation activity shall be determined by the type and complexity ol
the scftware. The results of all verification and validation activities

shall be documented.

Veri:fication and/or validation of coamputer scftware should be performed
in tvc stages:

i. By the individunl generating or modifying the scftware

2. By an independent individual or organization, one who did not work on
the original softwarz.

The first stage should involve activities (i.e., iterations of tes:s ani
runs) to arrive at & final product. It is not required to document all of
the activities performed to satisfy the scfiware developer.

5.1 VERIFICATION

Verification activities shall be integrated into all applicable phases of
the software life cycle and shall be perfcrmed tc an extent proportional to
the critical importance of the scftware. Software verification shall be
performed to assure that the software reguirements sre implemented in the
softvare design, and the software design is implemented in code. Appropriate
methods such as inspection, analysis, test, or demonstration shall be applied
to accomplish werification objectives.

5.2 VALIDATIOX

Validation activities are performed to demonsirate that the model as
exbodied in the computer software is @ correct representation of the process
or system for which it is intended. This is accomplished by comparing
software results against yerified and traceadle data odtained from laberatory
experimerts, field experiments or observations, Or in situ testing. Spezific
sets of data used in the validaticon process shall be identified and
justification shall be made for their use.
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When data are not available from the scurces mentioned above,.alte:na:ive
opproaches used shall be documented. Alternative spproa:ﬁes may include peer
review and compariscns with the results of sizilar aralysis performes with

! enrified scftware. The results of scftware validation shall be documentecl.

6.0 SOFTWARL CONTIGURATION MANAGEMINT

ware configuration management system shall be est tlished to assure

A scf
identificazion of scftware and control of 1] softwaze baseline

Qe

6.1 CONFIGURATION IDENTIFICATION

i A configuration baseline shall be identified at the completion of each
njcr phase of the software developrent cycie. Approvel changes to 3 Base.ine

=%

11 be adde2 periodically to the Laseline as uplates. A baseline plus

~ o
(ST ET- IS

) y wupdates shall specify the mist recent software configuration. Updates shall
be inzorpcrated into subsequent baselines. Both baselines and updates shall
e be defined by their composition of scftware configuration items.
. 2 labeling system for configuration items shall be implemented that:
. ﬁ o DUniquely identifies each configuration item oI version number.
i

o ldentifies changes to configuration items by revision.

Places the configuration item in 2 relationship with other
configuration items.

£.2 GONTIGURATION CHANGE CONTROL

Changes tc baseline software configuration items ghall be formally
documented. This documentation shall contain a description of the change, the
identification of the originating organization, the rationale for the change,
and the identification of affected baselines and software configuration items.
The change should be formally evaluated by 2 qualified individual or
organization with the ability to approve or disapprove the proposed change.
Assurance shall be provided that only auzhorized changes are made to softvare
baselines and software configuration itezs.
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6.3 CONFIGURATION STATUS ACCOUNTING

The infcrmation that is needed to manage scfiware configuration items
shall be recorded and reported. This irformation shall include 8 listing cf
the approved configuration identification, the status of proposed changes to
the configuration, the implementation status of approved changes, and all
information to support the functions of configuration identification, ans
cornfiguration contrel.

7.0 DOCUMENTATION a

Minimum scceptable lifecycle documentation of computer scftvare developel H
or modified for use on the Yucca Mountain Project shall be specified in each
participants software QA plan(s). The documentation provided shall describe
the fcllowing, as applicable. Additional documentation may also be identified
in the software quality assurance plan fcr each Yucca Mountain Precject
participant’s scftware project.

7.1 SOFTWARE REQUIREMENTS SPECIFICATION

achievement can be verified by a prescridbed method. Software requirements
documerntation shall outline the requirements that the proposed software must
fulfill. The requirements shall address the following:

A specific capability of software can be called a requirement only if its
9 !
i
3

—

o Functionality = the functions the scftware are to perform.

o Performance - The time-related issues of software operation such as
speed, recovery time, response time, etc.

:‘I\
i
3
i
8
4

© Design constraints imposed on implementation = any elements that will
restrict design options.

0 Attributes - non-time-related issues of software operation such as
portability, correctness, security, maintainability, etc. ¥

© External Interfaces - interactions with other participants, hardware,
and other software.

7.2 SOFTWARE DESIGN DOCUMENTATION

Software design documentazion is a document or series of documents that i
shall contain: i

FUB AR

/ : .
© A description of the major components of the software design as they
relate to the requirements of the gcftware requirements specificatiorn.

¢
Iy
&
V
¢

TR

© A technical descsizcinn of the software with respect to control flow,
daza flow, control iogig, and dats structure.,

TSR
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A description of the allowable and tolerable ranges for inputs and
outputs.

© The design described in a2 manner that is easily traceable to the
scftvare reguirements.

© Code assessment and support documentation and descriptions of
mathemdtical models and numerical methods as required by NRC
putlicatisn NUREG-0B%6.

o Continuing documentation, code listings, and software summary forms
4s required by NUFEG~0B56.

7.3 SOFTWARE IMPLEMENTATION DOCUMENTATION

Any design changes made to the requirement and design phase documents
shall be assessed as to the impact on the design., The revised requirement and
desicn phase documents ghall be revieweZ to the same level of review as the
original documents. The results of this phase should be the basis for the
software verification and validation plan(s).

7.4 SOFTWARE VERIFICATION AND VALIDATION DOCUMENTATION (TEST)

Software verification and validation documentation shall include a plan
that describes the tasks and criteria for accomplishing the verification of
the sofiware in each phase, and the validation of the software. The documen=
tation shall also specify the hardware and system software configuration
pertinent to the scftware. The documentation shall be organized in a manner
that allows traceability tc both the software regquirements and the software !
design. This documentation will also include a report on the results of tho :
execution of the software verification and validation activities. This report
shall include the results of all reviews, audits, and tests, and a summary of
the status of the software.

TS TR

LEETIITI

7.5 USER DOCUMENTATION

TR

User documentation chall be prepared in accordance with KUREG-0856 and
shall include a descriptinn of:

s e

© Program considerations, options, and initialization procedures.
o ticipated error nitnations and how the user can correct them.

!
© Internal and czt¢Tnal data files, their input sequence, structures, @
units, and ranges. i

© Input and output options, defaults, and formats.
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o System interface features and limitations.

0 Information for obtaining user and maintenance support.

o Sample protlems,

8.0 REVIEWS

Reviews of software development activity shall be performed as each life
cycle phase is comzleted to assure the completeness and integrity of ealh
phase of development. The procedures used for reviews shall identify the
participants and their specific responsitilities during the review anc in the
preparation and distribution of the review report.

The documentation for all reviews shall contain a record of review
corments, & pian, and timetatle for the ressluticn of the review Comments, and

the perscnnel responsible for this resclution,

After review commnents are resclved, the approved documents shall be
updated and placed under configuration management.

8.1 SOFTWARE REQTI K75 REVIEW

The review of software requirements shall be performed at the completion
of the scfiware requirements documentation., This review shall assure that the

requirements are complete, verifiatle and consistent. The review shall alsc
assure that there is sufficient detail availatle to complete the scftware

desigm.

5.2 SOFTWARE DESIGN REVIEW

The software design review will be held at the completion of the software
desigr documentation. This review shall evaluate the technical adeguacy cf
the cesign approach, and assure that the design answers all the requirements
in the requirements documentation. The complexity of the software design may
regiire the performance of two design reviews; one at the completion of the
overall software architecture, and the second at the completion of the total

design.
8.3 SOFTWARE IMFLEMENTATION REVIEW
The software implementation review is an evaluation of the conpleted

requirements, design, and Amplementation process prior to independent
verification and validation.
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8.4 SOFTHAPL VERIFICATION AND VALIDATION REVIEW

The software verification and validation review is &n evaluation ¢f the
adequacy of verification and validation plans or procedures &nd completed
software verification and validation activaties. The review results in an
approval of verification and validation documentation.

$.0 DISCREPANCY REPORTING AND CORRECTIVE ACZTION

A forma) procedure of software discrepancy reporting and corrective
sction shall be established. This discrepancy reporting systemr shall be
integrated with the configuration manajgerest systex to assure formal

rocessing of discrepancy resclutions.

Scfrware discrepancy reporting and corrective action procedures shall
assure that, as a minimum:

0 Defects are documented and corretted.

© Defects are assessed for criticality and impacted as previous
applications.

0 Ccrrections are reviewed and approvecd before changes to the sofiware
configuration are made.

o Preventive and corrective actions provide for appropriate
notification of affected organizations,

10.0 #MEDIA CONTRCL AND SECURITY

Physical media containing the images of software shall be physically
protectec to prevent their inadvertent damage or degradation.

11.0 ACQUIRED SOFTWARE

Procedures shall be established for contrelling the transfer of computer
ncftware frow an outside source to 2 user organization and from a8 user
orgarization to an outside requesting organization. Software transfer
requests of the organization (or purchases) from an outside source shall
include appropriate criteriz t¢ enable the software received to comply, as
much as possible, with the requirements of this QA Plan and the needs of the
organization’s computer szstcm. Those regquirements not met by the scftware
received shall be completed by the organization in the relative phase of the
software life cycle that is incomplete or, if that is not possible, the reason
shall be documented and maintained with the software and distributed to the
users.
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Configuration management change controls shall be established for _
scumenting the conversion of software to be used on a computer systes, qnd/or
peripheral hardwere, other than that for which it wvas designed. Conversion
includes all modifications and tests made to input/oUrput Or the source code
or additional software written to run the original software on the new system.
Software conversion shall be dotumented and maintained for the specific
versior of the software and the computer syster on which it is installed,
Software conversion changes shall be evaluated and activities performed in
accordance with the appropriate configuration managemer: systed elements.

12.0 COMPUTER SOFTWARE APPLICATIONS

Organizations shall establish procedures for contrclling the application
of verified and/or validated computer scftware to technical calculations in
cupport cf site-characterization or design, analysis, performance assessment,
and operation of repository structures, systems, and components.

Orgarizations shall establish procedures for documenting and reviewing
acftware application and analyses and assuzing that all results are accurate
and reproduzible. Requirements shall be estatlished for identifying or
otherwise marking record copies of all analyses and supporting documentation.
Suppcrting dosumentation includes computer output (results), code input data
including data bases and original sources/references ¢f and assumptions used
20 obtain such data, code design, user’s and/or operation manuals,
verification/validation test results and/or hand calculstions.

Technical calculations using software shall be performed with applicatie
computer codes and with software operating procedures defined sufficiently to
allow independent rxepetition of the entire computation.

Contrels ghall be estatlished for generating and documenting software
uzod to perform technical calculations. All auxiliary software used should be
included in documentation of technical calculations performed and should be
included in independent review as part of the calculation.

All applications of computer software shall be independently reviewed and
approved to assure that the software selected is applicadle to the problem
being solved and that all input data and assumptions are valid and traceatle.
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‘ « .
of this QA Flan, QA Level I] regquirements shall be epplied. Additicrnal

guidance related to this subject can be found in NUFEG-1316, (April, 198%),
paracrazh 5.1(L).
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2.3 DATA NOT COLLECTED UNDER A 10 CFR 60 SUBFART G Qh PROGRAM

kil data ccllection, interpretaticns, analyses, and other work to be used
to support findings related to important to safety and/or wasse isslation in
the licensing process shall be technically and procedurally defensitle.
"Existing data® shall be qualified in azcordance with the requirements of
Appendix G of this QA Plan. In additisn to existing data, some materials thas
H Zay be impcrtant to safety and/or waste isolation may already have been

purchased pricr to imglementation of 8 10 CFR 60 Subpart G QA Prograr.

Supporting documentation on these materials (e.g. the technical specificasions
and QF reccrds) shall be reviewed to determine whether they mee: the tezhnizal
anZ Qh regulremerts for their designatez funciion. If nes, they shall be

~om

®qualified® for use to assure they will perform their intendes funeticn.

3.0 IDENTIFICATION OF ITEMS IMPORTANT TO SAFETY

Items impcrtant to zafety are those items essential to the prevention or
mitigation of an accident that could result in a rad:ation dose to the whole
body, or any organ, of 0.5 rem or greater at or beyond the nearest boundary of
unrestricted area at any time until the completion of permanent closure (19
CFR 60.2). The 0.5 rem value is, therefore, the threshold for determining
what structures, systems, and components shall be on the Q-List as iterms
important to safety. The rationale for placing 2 system, s:iructure, or
component on the Q-list is to provide added assurance, via aprlication ¢f
rigorous QR/QC and design regquirements, that they should perform their
designated function.

3.1 Probatilistic Risk Analysis (PRA) may be used to the extent practicatle,
to support the identification of structures, systems, and components important
1o safety in the license application. Use of this approach for the operations
phase of the HLW program is consistent with the aprroach prescribed by the EPA
Standard (40 CFR Part 1591) for the overall syster containment fcllowing
emplacement of waste in & geologic repcsitory. In cases where dats are
limited, engineering judgment and conserva:ive bounding assumptions shall be
used. Conservative assumptions shall inciude non-mechanistic failures where
information and/or experience are not adeguate to reliably determine failure
modes and accident scenarics. However, non-mechanistic failures need not be
considered where failure modes and mechanisms are understood and failure rates
can be determined.

7.2 Operator actions oz 2rrors which could initiate accidents shall be

. identified in PRAs or othar analyses. These shall be controlled to minimize

ﬂ the probadility of occurrzncs., Other sctivities which are subject to QA Level
© I requirements, suczh as designing, inspecting, and purchasing will not be
. identified in PRAs but shall controlled in accordance with QA level 1

reguirements.
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3.3.1 Syster modeling to depict the comziraticn of safety funstion and
gystem succtesses cr fallures which constitute accident scenaries. Two
modeling techrigues which may be used are event tree analysis, which

»

identifies the seguence cf everts that may result in an actident, and fallt
tree analysis, which determines how failures ir safely syStems may OCTur,

Bsth tezhniques are analytical tools which organize and characterize porencial
aczidents in a methsldical manner.

An event-tre fines a comprehens:ve set of accident se
encompasses the e ts cf all realistic and physically poss
ancidents. By definition, an initiating event is the beginning
seguence. Herce, & comprehensive list cf accident-initiating e
compiles to ensure that the event trees properly depict all imp
seguences.
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B fault tree exatines the variocus ways in which a system designel &2
merferm a safety functicn car fail. Each salfety system i1dentified in the
event tree as involved in an accident shall be examined to determine how
failures of components within that system could cause the failure of the

If failure of a mitigating system cculd contribute to an cff-site dcse,
individual components within the mitigatin stem shall be reviewed, using
fault tree analys:s, to determine the effe £ their failure on performance

of the overa.l systerm. For example, individual components in the ventilatich
syster which may need to be analyzed include dampers, molors, and filters.

3.3.2 Conseguence analysis cf accident scenarics identified in event/fault
tree analyses to determine the amount and kind of raZisnuclides which may
rea=l the unrestrictes area and contribute %0 an off-site dcse. (Conseguen:
analysis includes identification of a scurce term for radioactive releases anz
evaluation of mechanisms for movement and depositicn of radioactive materials
released from the HLW fazility. The energy, magnitude, and timing of |
radiclogical releases resulting form var:ious accidents shall be conmsidered In
this analysis.

3.3.3 Analysis to assess the effect of uncertainties in the data base and
uncertainties arising from modeling assumptions on the PRA findings. The
insights gained in the analysis about features that are significant
contributors to risk can provide qualitative understanding into system
perfcrmanc

Ad-4itional guidance related tc the assessment of pre-closure accidents can be
Tound in NUREG 1318, (April, 19€&), paragragh 5.2(a).

3.4 RPOUNDRNC /
E

The use of redundant structures, systems, and components is a methol of
providing additional assurance that necessary safety functlons will be
perfcrmed if an accident occurs and that the accident dose limit will nzt be
exzeeded. In a redundant system, the failure of one train of the sysiex shall
net comprise or prevent the associated safety function from being performed.
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2.5 USE OF PREVIOUSLY ESTABLISEED GUIDELINES AND STANDARDS

i Many guidelines and standards have been developed in the nuclear power
§ reactcr program anc other nuc lear programs which may be applicable for the
1 geoclog:c zepu51tor1 program. For examplie, there are regu;a'cry guides

i covering design basis earthguakes, floods, and tornado wind velocities whiz
may be used in the design of the HLW fa_‘l;t} and developing the Q-list.
while some of these guidelires and standards may not be dzrectly appl;*a~‘e
a geologic repository, they shall be considered to the extent practicable,
a elirinate the need to deveiop new apprcaches.

3.6 RETRIEVAL

The option for retrieval of waste is adlressed as 2 performance objest
in 10 CFR 60.111(b). 1If reirieval is found to be necessary, analyses of
retrieval operations shall be conducted at that time, to identify Q-list

! 4.0 IDENTIFICATION OF ITEMS AND ACTIVITIES IMPORTANT TO WASTE ISOLATION

The term "important to waste isclation” refers tc engineered and natura
barriers that will be relied on tc mee: the containment and isclation
perfermance objectives of 10 CFR 60 Surpart E. Four of the performance
one tives for waste isolation after permanent closure are stated in 10 CFR
60.112 and 60.113 and include:

¢ ground water travel time

o] waste package containment period

s maximor yearly release rate from the engineered barrier system

o the overall system performance objective in 10 CFR 60.112 fcr release
P radiocactive materials to the accessible environment (the EPA standard
} 40 CFR Part 191).
. The items and activities important to waste isclation shall include:
o Components of the engineered barrier system relied on to meet the

performance objectives.
o Elements of the natufal barrier systez (e.g., host rock, and geocher"

retardation characteristics) relied on to mee: the performance objecti

5 " NNWSI PROJECT QA PLAN 1788

s =T a2V
quirements £cr redundancy. The items needed to privide zedun.aw'" cf 1ters
important to safe:y shall alsc be on the {~lList.
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rmance ohbjestives will
ze

the site oI

o Activit:ies necessary to demcnstrate that the perfs
zi

be met, inciuding ezileztion of data to charaste
pecformance cf engineered barriers.

o Ahctivities irn the preclesure phase that could effect post-closure
perfc-rmance,

The broad p

a

~
-
-

rmance cbjectives for waste isclaticn provide some
fienirility in ating cred:t among the variosus components of the nasursal
and engineered barrier systems to meet each objective. Fer example, a 300 to
i000 year lifetime for the waste package might be achieved by a combinaticr cf

IR N 3 R G2 5 YRRy 7 Ry

perfcrmance from each of the components irn the waste package oz by a single
compcnent, such as the canister. The allczation of perfcrmance among the
various comporents of the natural and erngineered tarrier system for eash
perfcrmance objective will provide the tasis for determining whish barriess
are imoortant to waste isclation. Performance assessments shall be consustes
on. these barriers to ascertain that those relied on will mees the waste
iszlaticn and containment performance otjeztives of 10 CFR Part 60. The
init:al allozaticns of performance will provide a basis for determining what
site characterization testing will be needed. The initial allozaticns of
perfcrmance amony the barriers is likely t¢ change based on the results of
perfcrmance assessments using data collested during site characterizatior.

It is expected that mest of the data collected during the site
Characterization phase can potentially be used in the license applicaticn
performance assessments. During the early phase of characterization in
particular, when little is known about the site and the importance of data
characterizing it, data ccllection activities shall be controlled in
acccrdance with the Qi Level I requirements of this QA Plan. However, there
may be cases where it is inown that data are not needed for performance
assessments, or will be duplicated later in accordance with QA Level I
reguirements of this QA Plan and therefcre would not have to be perfcrmed in
acccordance with the QR Level I requirements at this time. For ex mele,
SCCPing tests or tests to examine the feasibility and appropriateness of a
data coliection technique may not need to be performed in accordance with the
QA Level I reguirements of this QA Plan.

5.0 SUBMITTAL REQUIREMENTS
5.1 LICENSE APPLICATION

A description of the QA program to be applied to items important to
safety and/or waste isclation shall be submitted with the license appiicaticn.
The giin.ttal shall identify the structures, systems, and components important
to safety and describe the analyses used in this identification. It should
als> identify the barriers important to waste isclation falling under the QA
program and describe the evaluations used to identify these barriers [10 CFR
60.21(c) (1) (31)(C)). A Quality Activities List, as defined in Section 1.0,
should alsc be provided listing major site characterization, isolation,
operation, and performance confirmation activities under the QA program.

:?J.'v'. NC. ISSTUED SECTION TITLE FASE No.
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the Site Charazterization Pian:

Plans for development and implementation of a QF program to demonstrate that

Characterization Plarn. !

The 10 CFR 60 Subpart G requirements can be me: using graded QA measures and
should be applied tu items a,d activities important to safety and/or waste

SITE CHAFACTERIZATION PLAKS

The following information related to the D-list shculd be submitted in

A description ¢f the QA program tc be applied to items and activities
during the site characterization phase.

4 preliminary $-List identifying maisr structures, systerns, and
cmoonents impsrtant to safety, engineeres barriers imporiant to was

1sciation and the methodclogy used to develcp the list

A list of major site charasterization astivities (Quality Activities
list) and the QA reguirements which a@pply to them.

on of the process by which the prelininary Q-iist will

P general desc i
design advances.

ript
be revised as the

-List licensing requirements are me:t should also be described in the Sit i

6.0 (PATED RPPLICATION OF QA MEASURES

SE I RTINS

isciaticn baseu on censiderations such as the fcilowing:
o The impact of malfunction cor failure of the item, or the impact of
orroneous data associated with data collection activities, on safety cr
waste isclation.
o] The complexity of design or fabricaticn of an item, or design and
implemen~- tation of a test, or the unigqueness of an item of tes:.
e} The special controls and surveillance needed over processes, tests, and
equipment.,
© The degree to which functional compliance can be demonstrated by
inspection or test !
o The quality history and degree of standardizaticn of the item or test. f
Not Additional guidance related to this sutject can be found in NUREG-1318, i
'TECHNICAL POSITION ON ITEMS AND ACTIVITIES IN THE HIGH-LEVEL WASTE GEOLOGIC 1

LB LT

REPCSITORY PROGRAM SUBJECT TO QUALITY ASSURANCE REQUIREMENTS® (APRIL, 198E). i

REQUIREMENTS FOR Q-LIST 1-6
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REFENIIN J
REQUIREMENTS FOR PEER REVIEW
1.0 General
This appendix provides the requiremerts regarding the applicab:

peer reviews, the structure cf peer review groups, acceptabilit
peers, anc the conduct and documentation of peer reviews,

< b

2.0 APPLICABILITY OF PEER REVIEW

2.1 A peer review shall be used when the adequacy of information (e.g., datsg,

2.3

interpretations, test results, design assunptions, etc.) or the suitatie

lity of procedures and methods essential teo showing that the repository sys:ten

meets or exceeds its perfcrmance regquirements with respest to safety
and waste isolation cannot otherwisy be established through testing,
alternate calculations or reference to previously established standards

and practices.

2.2 In general, the following conditions are indicative of situations in

whicth a peer review shall be considered:

a. Critical interpretations or decisions will be made in the faze of
significant uncertainty, including the planning for data
collecticn, research, or exploratory testing.

E. Decisions or interpretations having significant impact on
performance assessment conclusions will be made.

€. Novel or beyond the state-of-the-art testing, plans and procedures,
Or analyses are or will be utilized.

-

d. Detailed technical criteria or standard industry procedures do not
ex:st or are being developed.

€. Results of tests are not reproducible or repeatable.
f£. Data or interpretations are antiguous.

g. Data adequacy is questionatle--such as, data may not have been
collected in conformance with an established QA program.

A peer review shall be used when the adequacy of a critical body of

information can be established by alternate means, but there is disagreement
within the cognizant technical comuunity regarding the applicability or
appropriateness of the alternate means.

ISSUED SECTION TITL PASL %
REQUIREMENTS FOR PEER REVIEW J-1
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3.0 STRUCTURE OF PEER REVIEW GROUF

The number of peers comprising a peer review group shall vary commensurate
with the focllowing:

.

A. The complexzity of the work to be reviewed,

B. Its importange to establishing that safety or waste isclation 1
perfcmarce goals are met.

C. The number of technical disciplines involved.

D. The degree to which uncertainties in the data or technical approach E
exist.

E. The extent to which differing viewpoints are strongly held within
the applicable technical and scientific community concerning the
issues under Teview.

3.2 The collective technical expertise and qualifications of peer review
group members shall span the technical issues and areas involved in the work
to be reviewed, including any differing bodies of scientific thought. The
potential for technical or organizational partiality shall be minimized by
selecting peers to provide a balanced peer review group. Technical areas more
central to the work to be reviewed shall receive proportionally more -

representation in the peer review group.

4.0 ACCEPTREILITY OF PEERS

4.1 The technical qualification of the peer reviewers, in their review areas,
shall be at least equivalont to that needed for the original work under
review and shall be the primary consideration in the selection of peer
reviewers. Each peer chnll have recognized and verifiable technical
tredentials in the technical crea that the peer has been selected to review.

4.2 MHembers of the poar ravisw group shall be independent of the original
work to be reviewed. Independence in this case means that the peer was not
involved as a participant, supervisor, technical reviewer, or advisor in the
work being reviewed, and to the extent practical, has sufficient freedom from
funding considerazions to assure the werk is impartially reviewed. In scme
cases (i.e. funding considerations) it may be difficult to meet the
independence criteria without reducing the technical quality of the peer
review. When the independence criteria cannot be met, a documented rationale

shall be included in the peer review report. J

/

ARLV. NO. ISSUED SLITION TITLE PASE NG, f
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5.0 PEER REVIEW PROCESS

5.1 Since the peer review process may vary from Case tO tase, 3 peer review
plan shall be prepared prior to initiating a peer review. The peer review
rlan shall describe the work to be reviewed, the gize and spectrum of the peer
review group, and the suggested method and schedule necessary to produce &

peer review repcrt.

£.2 The peer review group shall evaluate and repocrt on:

a. Validity of assumptions.
b. Alternate interpretations.
c. Uncertainty of results and consequences if incorrect.

d. Appropriateness and limitaticns of methodology and procedures.

e. Adeguacy of application.

f£. Accuracy of calculations.

h. Adequacy of requirements and criteria.

g. Velidity of conclusions.
Documentation shall be prepared to indicate the results of meetings,
deliberations, and activities of the peer review process.

€.0 PEER REVIEW REPORT

6.1 A report documenting the results of the peer review shall be prepared and

issued under the direction of the peer review group chairperson and shall be
signed by each peer review group member. The peer review report shall include

the fcliowing:
a. A clear description of the work or issue that was peer reviewed.
b. Conclusions reached by the peer review process.

¢. Individual statements by peer review group members reflecting
dissenting views or additional comments, as appropriste.

d. Listing of the peers and the technical qualification and evidence
of independence for each peer, inzluding potential technical and/or
organizational partiality.

Note: Additional guidance related to this subject can be found in NUREG-1297,
*PEER REVIEW FOR KIGH LEVEL NUCLEAR WASTE REPOSITORIES® (FEBRUARY,
1988§.

RrPLv. NC. 1SSULD
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FOPMAT ANT CONTENT REQUIREMENTS FOR SCP ETUD

“ -
s¢ arnz Ot 9311

APFENRZIXE K

ves ¢f Studies:

Deszribe the i

information that

“riefly discuss how this information w:il be used: and

1.2

Provide the ra'lonale and Jju 1.z~a:~o.
It can be justified by:

obtained by the stud

for the informat

N-LQAD40
1788

will be obtained in the study.

ion to be

1) a performanze goal anz a

confidence level in :hst gcal (developeZ via the performance allocation

process and results that will be describeZ elsewhere in the SCP); 2) = desigm
goal and a confidence level in that gqa. {design goals beyond those related to

Ds—{

e .

crmance issues): 3)

to a group of studies),
higher level goal.

direct

2.0 Raticnal for Sclortod §

Federal

the stuly

State, and other regulatory
regquirements for specific studies. Wh re relevant perfermance or desigr
gctually apply at a higher level than

T, grals

(e.g., where the gsals apply
describe the relationship between this study and that

2.1 Provide the rationale and justification for the selected tests and

analyses

of t
mrad

2.2 Provide the ra’ionale for the sele:
taming of tests with consideration to various sou
method, interise
tility). hls
marize reasons fo
ava‘latle, reports

tast

vari

2.3 Describe the ¢onstra
selection of test methods and

es?t,
iiytical approachss.
and

Trtions:

(including

instrumentaiion

zenc

T
or
whi

tandard tests). Inds
analytical methods from which they were sel
: data collecztion

cate the alternative tes: and
cted, including options for type
and recording, and alternative

ribe the sdvantages and limitations of the varisu

e* number

location,

duration, and
ces of uncertainty (e.g.,

g2 with other tests, and estimated parameter

ationale should alsc

ints

ives considered.

identify reasonatle alternatives;
nei celecting these alternatives, and reference if
ch ~valuate alternat

that exist for the study, and explain how these

analytical approaches.

constraints affect
Facters to be considered include:
a) Potential impacts on the site from testing:
b) Whether the study needs to simuiate repository conditions:
¢} Required accuracy and precision cf parameters to be wmeasurel with
test instrumentation;
L -
d} Llimits of analytical methods that will use the information from
the tests:
HFLv. NO 1SSVLL SL-23ON Tite TAGL No.
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£)

g)

h)

i)

Capability of analytical methods to support the study!
Time required versus time available to complete the study:

The scale of the phenomena, especially the limitations of the
equipment relative to'the scale of the phenomena to be measured
and the applicability of studies conducted in the laboratory teo
the scale of the phenomena in the field;

Interrelationships of tests involving significant interference
with other tests and how plans have been designed or sequenced to
address such interference; and

Interrelationships involving significant interference among tests
and ESF design and construction, as appropriate (refer to Section
.4 of the SCP or its references for specific ESF design informa-
tion)/

3.0 Deszription of Tests ans hnalyses:

cf test:

a)

b)

c)

d)

e)

1)

3.1 Since studies are comprised of tests and analyses, provide for each type

Describe the general approach that will be used in the test.
Describe key parameters that will be measured in the test and the
experimental conditions under which the test will be conducted.
Indicate the number of tests and their locations (e.g., spatial
location relative tc the site, ESF elements, repository layout,
stratigraphic units, depth, and test location):

Summarize the test methods. Reference any standard procedures
(e.g., ASTM, API} to be used. If any of the procedures to b2 used
are not standard, or if a standard procedure will be modified,
summarize the steps of the test, how it will be modified, and
reference the technical procedures that will be followed during
the test. I procedures are not yet available, incdicate when they
will be avzilablz. Indicate the level of quality assurance and
provide a rationzle for any tests which are not judged to be QA
level 1. Reference the applicable specific QA requirements that
will be applied to the test;

Specify the tclerance, accuracy, and precision required in the
test, where appropriate;

Indicate the range of expected results of the test and the basis
for those expisted results;

List the eguipment required for the test and describe briefly anv
such equipment that is special;

Describe techniques to be used for data reduction and analysis o
the results;

>
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g)

h)

i)

a)

b)

c)

d}
e)

1)

Discuss the representativeness of the including why the test

resuits are considered representative of future conditions or the
spatial variability of existing conditions. Alsc iadicate limit-
ations and uncertainties that will apply to the ure of the results:

Provide illustrations such as maps, cross sections, and facility
design drawings to show the locations of tests and schematic
layouts cf tests, and

Relationship of the test to the set performance goals and
confidence levels.

3.2 For each type of analysis:

State the purpose of the analysis, indicating the testing or
desigr. activity being supported. Indicate what conditions or
anvironments will be evaluatel and any sensitivity or uncertainty
analyses that will be performed. Discuss the relationship of the
analysis to the set performance goals and confidence levels:

Describe the methods of analysis including any analytical
expressions and numerical models that will be employed;

Reference the technical procedures document that will be followed
during the analysis. If procedires are not yet available,
indicate when they will be available. Indicate the level of
quality assurance that will be applied to the analysis and provide
& rationale for any analyses that are not judged to be QA level 1.
Reference the applicable QA reguirements.

Identify the data input requirements of the analysis;

Describe the expected output and accuracy of this analysis; and
Describe the representativeness of the analytical approach (e.g..
with respect to spatial variability of existing conditions and

future conditions) and indicate limitations and uncertainties th--
will apply to the results.

4.0 Mpplication of Results:

4.1

Briefly discuss where the results from the study will be used for

the support of other studies (performance assessment, design, and charact-
erization studies)

4.2

For performance assessment uses, refer to specific performance

gssessment analyses (descr{bed in Section 8.3.%5 of the SCP) that will use the
information produced from the studies described above, and refer to any use =/
the results for model validation;

RIV. RO,
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W

4.3 Tor design uses, refer to , or describe, vhere the information fzom
the otudy described above will be used in construction equipment design and

development, and engineering system design and development (e.g., waste
package, repository engineered barriers, and shafts and borehole seals):

-l
Py

4.4 For characterization uses, refer to, ©Or describe, where the
{nfermation from the study described above will be used in planning other
sharacterization activities. :

Schedule and Milestones:

5 1 Provide the durations of and interrelationships among the principal
artivities associated with conducting the study (e.g., preparation of test
procedures, test set-ups, testing data ana.yses, preparation of reports), and
indicate the key milestones including decision points associated with the
study activities:

5.2 Describe the timing of this study relative to other studies and
other program activities that will affect, cr will be affected by, the
schodule for completion of the subject study; and

§.3  Dates for activities or milestones including durations and inter-
relationships, for the study plans will be provided. These should reference
she master schedules provided in Section €.5 of the SCF.
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