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UNCLE RALPH LETTER "-1

DEC I I 

Mr. Ralph Stein, Associate Director 
Office of Systems Integration and Regulations 
Office of Civilian Radioactive Waste Management 
U. S. Department of Energy RW-24 
Washington, D. C. 20545 

Dear Mr. Stein: 

The purpose of this letter is to transmit the minutes from the U. S. Nuclear 
Regulatory Commission (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 1uality 
Assurance Program Description (QAPD) as well as other revisions to the QAPO, 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. Sam staff 
comments werp removed, and DOE needs to revise some of Its responses. The 
staff did not have any comments on the other changes to the QPO, but 
committed to contact DOE once the staff had completed its review.  

With respect to NNWSI/88-9, the staff did not have any comments on the DOE 
changes to address the open items identified in the staff safety evaluation, but 
did agree to inform DOE of any concerns it may have once the NRC completes its 
review. Besides those changes needed to address the six open itams, DOE plaIn 
to make additional changes to NNWSI/88-9. Contained in the enclosure are the 
detailed minutes from the meeting along with copies of the information dtscused 
during the meeting.  

If you need any additional assistance, feel free to contact the NRC project 
manager for the meeting Mr. Joe Holonich, who can be reached at (301) 492a3m 
or FTS 492-3403.  

Sincerely, 

omn anrn 
John. J, Lineh•n, Director 
Repository Licensing an Quality 

Assurance Project Dircttorate 
Division of HlgrhLevel Waste Managet 

cc: C. Gertz, OOVENevada 
R. Loux, State of Nevada 
D Bechtel, Clark County 
M. Bauqhman, Lincoln County 
J. Bradhurst. Nye County 

DISTRIBUTION AND CONCURRENCE: SEE NEXT PAGE 
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ENCLOSURE

On 'November 18, 1988, members of the U. S. 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 Its responses to those comments. These comments had been previously 

discussed with DOE in a conference call on November 4, 1988. Attachment I is 

a list of attendees. The NRC staff concerns, the DOE responses, and the 
disposition of the comments are contained in Attachment 2. Besides providing 

its responses to the NRC comments, DOE also 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 Investigation Quality 
Assurance Plan," (NNWSI/88-9). These changes were of two types. One set of 
changes was being made to address the open items in the NRC safety evaluatlon of 
NNWSI/88-9. The second set was just additional changes being made by DOE. All 

of the proposed changes to NNWSI/88-9 are contained in Attachment 3. The staff 
stated at the beginning of the meeting that although it was prepared to listen 
to the additional 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 NR 
could perform a review of the additional changes to NNWSL38-9, DOE would have 
to formally request an NRC review and in that request Identify the priority of 
the NNWSI/88-9 review with respect to other ongoing NRC reviews. DOE agreed to 
pr. iide a letter. Attachment 4 is a draft copy of the revised NNWSI/88-9 
document.  

r" 1, "/1 

JosepRJ pJ Holonich, Sr. Projecý Ma ager I nd 

Office of Nuclear Material Safety Office of Civiliant Radiactive Waste 
and Safeguards Management 

U. S. Nuclear Regulatory Commission U. S. Department of Enery 

ctionfliret'4t/ 
$ ice of Nude terial Safety Office of Quality A ,urance 
I and Safeguards U. S. Department of E-nergy 
U, S, Nuclear Regulatory Commisslon



ATTACHMENT I

NRC 

J. Halonlch 
W. Belke 
J. Kennedy 

State of Nevada 

S. Zimmerman 

Newman & Holýtzlnger 

K. Unnerstall 

N ye County. Nevada 

E. Holstein 

Others 

P. Wade, (SAIC/Reston)

List of Attendees 

DOE 

L. Barrett 
J. Blaylock 
J. Jones 
S. Echols 
L. Desell 

DOE/SAIC 

J. Estella 
S. Alles 

DOE/Weston 

A. Kimmins 
G. Faust 

DOE/CER 

N. Frank



Attachment 2 

NRC Comments on QAPD and DOE Responses



A. Paragraph 2.0 in Section 2 of the QAPD Indicates the OCRWM quality 
assurance program will comply with the requirements In the QAM. The NtC 

staff Interprets this cowitment as one which totally applieS the 

commitments in the QAR, without exception, to the QAPO. This Infcludl 

the QAR commitments to ANSI/ASME NQA-1-986 and the NRC NUREGs 1297, 

1298, 1318 and 0856. Consequently, 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(€A(e), 
3.1, 3.2, 3.4, 3.6, 3.73 3.8, 3.9. 6.1, 7.2, 7.3, 16.3. 17.3, 11.4. 8-.2, 

18.3, and 18 6. Should this Interpretation be Incorrect, the DOE iOvld 

provide sufficient description in equivalent detail for those ilstauces 

where the QAPD takes exception to the QAR.

Aoditiorally, fIthough acceptable, 
somewhat cumbersome system whereby 
refer to the OAR, QAPD, and NQA-1.  
incorporating the QA requirements 
sin;le t:cument to facilitate Its 
reduce error in the documents use.

the NRC staff believes this Is a 
the user of the DOE QA documets mst 
It would appear that the DE confstr 

for the waste repository program Into a 
use and avoid misinterpretttions or

DOE Resno.rse 

Revise 2nd sentence of 1st paragrajt of QAMV Seat. 2, Part 2.0 to read:

"The OMM 
rwpuiramnarts 
headquart-er'Is

quality assurance 
specified in the 
activities. "

program will cmply with the 
GAR sidic are aplicabe týo

- Insert the words "applicable requirements of the" between the wazt *the* and 
"QAR" in the second line of the Ist sentence of Section 2.1.2.  

- mhe tc's above comment that they read the QPD to say that the reajitmits of 
the OAR apply without exception to the QUO is a corrt 
However, only the sections of the OAR under which OCXW is doig. wrk CM be 
applied to the QAP.  

P 1. 1 This is covered by CAR Introduct.ici aW Section 1 and by QWO yura t 
1.1.1.

P 1.4 

FT 1.1 

RP 2.2 -

Ths is covered by QAR Introuction and prugati 18.S aid QU 
raragru•iis 4.2, 7.1.1, and 18.1.3.  

/ 

This is covered by the ME response to tc omMnt to the . (• 
participation is defined in the O an! QO. Th philcacaby is 
described in the WR "OIntructicn and OM Policy." 

Software control, including a oamitmn to NO= o0s6, tis red -by 
QAR Subsection 3.3 and QA. FW'P raqa 3.1.5



RP 2.6C - 'iMs ir coverd by ORR swctimon 2.6 ict imfoemsm "*-I 
Stlsulwr.s 2s-I vrd 2S-4 ard Appwd 2A-I. M P 2.1.9 
qmcif; es how kra maets the WR.

RP 2.Be - SecUon ;: of the ORR cuMits to )QA-1, DR, Mwlests 25-1, 
3, and 25-A =1 Apendix 2A-1 wtdch Mws this MI t.  
2.1.9 of -e OA.D dacribes 4 Ocfh mets Va

2S-2, 28-

Adrwdx in W's Glssary, nd¶ch irx=po nsflnitiexw of M-I 
&uppl7,,t SF-1 ard NUs other definitions iilulinn do" ad AM 

PflL and LatAntn a-m &- r -irin In -i Stwlent S-1.  

NQA-1 B.k.3 air SIpplnent 3S-1. Paragraphs 2 and 3; QAP S1ati 3, 
Paragraph 3.0; Azd Q9D ."tion : - PragM's 3.0 aid 3.1.1 41 the 
design frpwt an desigrn nvroes V.-: of design cmntr1.  

Q Paragraph 2.5.1 * S. jvUPJ Paragrqt. 2.1.8 te identifiatio 
and classtfication ta itaL imotArit to waste uo.latia.  

WA Paracqnpt I.S.2 and ('SO Psmgr~*a 2.1.t atd~on the application of 
.a graded! QN appnxsti.  

WAR Paragraph 3.6.1, 3.tf2, 3.6.3, 3. .4, and 3.6.5 and QM I 
3.1.3 address data gatar .ij &-d atanal is.  

OAR Paragraph 3,1 and ' .5, ire! OAM Paragraph 3.1.10 adiams m 
control of design etvor ad det iz.ency cont-cl ,d control of eramons 
data

NQA-1 Basis Rejuirmnmt 6 
resuirerents or precrt'e 
design drawings, specs, 
authorized personne'.

rxm ~stt-3t docunsats that specify qality 
actitv tie; affecting quality (uhidic frbmdn 

arrýa. ii and analyses) be revised by

NOA-I and the OC'r,'? appr--ach t1 qjaa it-y does at* require _ths zvewie' 
which is considered a 1Lrw fun mon of the casign rgwanzatiat, to be 
done by QA personnelI.  

NOA-1 Supplement 3S5< Parpg h Qvfl Sect. m 3 %Pangr 3.4.3 at 
3.5.1; QAPO Section 3 Par&gm:.s 3.1.7 ard 3.1.8 addres da 
Verification and the intperdenca of the design verifi caion pterinwl.

OAR 3.5.1 ard QhPD 3.1.7 address use of Peer RvieWS.  
require cauplvxrm with NUFW,-IU97 for pwer r•vias.

MW -QAR aid QMW

NQN-i Sfpllnent aS-1 Paragraph.; 4, 4.1, 4.2, 4.2.1, 4.2.2t aM 4.2,1 
address design verificationo, wsixrsibilities related t veritimtim.  
of design, extent, and menwxcd.  

QAP- Section 6, Paragraph SAD; It -lBasic Reqpnremnt 6 ar olp 
6S-1 Section 1 address the x 1c~eo t&u docimet control pwrarn

RP 3.1 

RP 3.2 -

RP 3.4 -

RP 3.6 -

RP 3.7 -

RP 3.8 

W 3.9 

vP 6.1 -



IAP 7.2 - EPK1 S*Ipl t 71 Para7-amg0 3.1, 5, 5.2o 8.2.3 a 08 
evauataio and lection,, WAli" perfommm s1tutil, at inApt 

twcicf. f~ $t~fi 71.21 also SdrvmW fla tqin 

N'~~~~~ 7 VA-)el8pldt 75-1 Psfitrhga~ 8. , 2. d VUmrdqt 91 0"01t~ 

7.1.1 (c), (d), and (f) (3M) &r smPPIe: aw.•

SW 16.3 - JC)-1 7*sic Puirwnt 16; OM Suictic 26.21 OW ThMqb 4LI 
adine" follorip varif icztiwn of prqms ýfljpinatiati f IN 1WA. i 

action.  

pP 17.3 - HQA-1 swIpiUWit 105-1 SOtiOn 8, 10.1: t-- lSppleMft 11&-I Uotia 
5; QAR PaqrapAs 3.6.6 ard 10.2 addrm the rdxe st a !o 

lrspsbciar "r ta~t rsntds.  

PP 17.4 - NWA-1 SUt•lw It 17S-1 Parara* 4.4 4.4.1, 4.4.2 and 4.4.3 a 
rewords storage facilities.  

Pp 18.2 - NOA-i Suppwlnt 18S-1 Scticn 2 and 3.1; QAP Stteeatinbw 38.2, 33.4 
aid 18.5; QPD 18.01 18.1.1, 18.1.2(a), (c) and 18.1.3- amr adit 
aceauling and use of audit plw.

S1I.M 

RP 18.6 -

Disposition 

1st Paragraph: 

2nd Paragraph:

NqA-1 Spplwlent 18-i Section 4; AR PagrFtVs 18.3 and 18.5.4; OW 

18.1.2(d), 18.1.3(d) addresses aluc&t of audits 

MA-1 Supplwent 18S-1 Section 7; R Sutows ian 2.9 ad 26.I1; 
Section 2.1.12, 16.1.2, and 18.1.2(g) addres trackdll, gOflPiP 

action, aid trwdir.

The staff will review the response and provide DOE with feedack.  

DOE will provide in its letter transmitting the revision to 

the QAPD. Rev. I a discussion of why it chose this approach.

/



NRC Cam'%rtt

B. Paragraph IS. of Section 15 In the CAR datus that, 

"The work associated with identification and control of SbfC0l0ffl4if 
items vill be delegated by OCRbM to other PROGRAM participants bnnn 
OCRWM netither directly produces nor directly procures hardware 1tess 

This appears inappropriate since paragraph 26.31. of WAR Section 5If 
states In part, "Significant conditions adverse to quality IdentfFFed 
within or by OCRIA..." A description should be provided ti the 4U to 
explain the system of how significant Conditions adverse to quality &fl 
identified if other than by the nonconformance system identified In 
Section 15 of the QIR.  

Doi Resrrense 

As noted durin the 11/3/8s tele=a, all arf i tr to the go how bmm 

interpreted to mean the oPD.  

Owrqe/replaC the 1st sentence of 16.1.3 to read as follUst.  

"Significant ozditions adverse to quality cited Within OW Wwifl be repoted to the cxignizant Associate Directos en thn DLyzct, 
OQA by using a corrective Action Report (CMR. -. m 
deficiencies, aid significant aiitian adverse jj-qli- to 
identified by OCF*i personnel at other participWa•ts feeftltis 
will be brought to the attwetion of the participant MW han&d 
using the participant's nni-onformvnc or ctrrnctive fia 

Di spositi1on 

The DOE response Is acceptable to the staff.

ft



C. Paragraph 3.1.2(f) in Section I of the •AI( states that, 'The 
responsibilities of the Directcr COA are: 

"Review the quality assurance program documents of the Project mftUS 
and OCRWM-nftaged PROGRM participants for complfance With established 
PROGRAM quality assurance policies and requipemnts, develop a 
recommendation for approval or disapproval, obtain concurreace of M 
cognizant Associate Directors, and submit the recommendatlio to 0* 
Director, OCRU14 for approval or disapproval action." 

This may be interpreted to eean that the OW reviews all the CA pogrm 
documents including the implementing procedures. Clarificatim shon lbe 
provided to detlneste what Is exactly meant here and the degree of revidw 
required for the implementing procedures.  

DOE Response 

As rwt d.bq the 11/3/88 talpocm, all ruet cs to the am ean 
interpreted to man the QAP.  

QP Section 2.2 stater tNat the quality assirw prza . w be 
reviewed "n agfwvad by the ne.xt hi19er flfllUf-partictunit CowpnltiwMa 3400.  
For OC3' the respomibilities are delineateS in Paw t 1.1.1(e), 1.1.2(t) 
1.1.3(g), 1.1.4(f), 1.1.5(f), and 1.1.6(d).  

QAPO Paragrmphs 2.1.1, 2.1.2, and 2.1.3 state that the DiefMw, CM ZAVis U.  
OOF& QAR, QAP, and QA's. QAP Paragrapt 2.1.4 states that xpli I-tMJm 
Procedues are reviewed and apprvved by the OCRWK Banc (line WI•opnit) IVtut 
per-orrn the activity to whidh the proere aWlies.  

Disposition 

DOE will add the following sentence to Section 2.4 of the QPO: 

"The Office of Quality Assurance will support and assist in the developmt 
of Implementing line procedures, as appropriate."

/



a

MR; Come-it 

. FOPr Sections 8 through IS in the QA It Ii Stated that tM Work 
associated with these Sections will be delegated by OCCM• so Project 
Offices and other Program Participants. In the footnot for Figure °2.  
In the OAR, it is stated that: 

0OCRW will normally delegate the work of establishing and IfpleneuNOtq 
these criteria to Project Offices and other PROGAM part.iciflt*, hVW 
OCRw retains responsibtilty for assuring that these activities am 
established and appropriately Implemented, and Larries out this 
responslbtlity through review and approval of Project Office aSd 
PROG•RM participants procedures and through audits and survelllames o 
the ac:lvity.0 

The# .ZRshould specifically explain and justify In equivalent deolift, 
exac-ly what the DOE involvement will be in these areas and why 
appro•riate QA description for these areas is unnecessary.  

As metd 'dwin the n/3/88 t4aec, all n•famcss to the Gif tan bou 
inte.rpreted to mean the QRW.  

Add the following to Subsection XX.1 In Setirns 8 thru 15: 

"OM61 will mezview the work of the Project Off =s are otti (2) 
PROGRAM participants to verify their inpletatiofn d 
e± fectiveness. This overview will include audits, BUInztni ams.y 
reviews ,-ytJ1e OCi 0 9 -Wa 

Disposition 

The word "nonmally" will be removed, and ODE will state that the Office of 
Civilian Radioactive Waste Management has delegated responsibility for 
Sections 8 through 15.

/



3. C jV!fr A!CRIT~j~ 

1.7 Organization charts clearly tdentify all the %onsit* and .offitre 
organizational elements which function under the ceogn UalCs of SIt 
QA program and the lines of responsibility.  

3.9 DOE and Its prime contractor describe the QA responslbllftln of 
each of the organizational elements noRted on the erogaslatten 
charts.  

Para;-a:, 1.1..I on ;ace 28 of the CAPS references a .oi-rcs!fta offflet.  
This p:s•,1or, Is no: icertlfluc on the organizational cman.s and the 
respor.slbiitiýes of this position are not described.  

Delete the 2rd Sentxer of the 1st Paragraph of Swin±a 1L*1.14. bM9 to 
rpcse to Qaestiw& #7, 3rd billet.  

Disposition 

This response is dependent upon DOE Satlsfactorily addressing Jtem 7.

/



2. WAC REVIEW PLW CTURION 

2.20 DOE end Its prime ContractOr IdenttifY a management 000t•flo p4* 
each nspective *rganilattne that retains ent1a *ut4fty OW 
responsibility for thb 9 r&or . Tibis position, lCqlW t7 go 
individual with appropriate mfatnaement Sad OA tnolwlg ad 
experience has the following CharacterstiCS.  

a. Is at the same or higher organization leml us tie 611#06" tI 
manager directly responsible for pewftunlg a•tiwtUa 
affecting quality (such as design engflnerw. fa Ot 
$nvsitigatiofts. procurement, mrnufactvrila. etc.) am" it 
sufficidently Independent from cost and sctdsle.  

b. Has effective communication channels with other ealefr 

manatement positions.  

c. Has responsibility for approval of CA Manual(s). thage 
thereto, and interpr*eations hereof.  

d. Has no other duties or responsibilities unArlated t PA tfot 
would prevent full attention to OA matters.  

NRC' Core.-nt 

The QAPD should describe Q.e management and O knowledge and e;reuet f1W 

the managemetnt position that retains overall authority and res;onsibility feW 

the QA program.  

DOE Response 

OMf's apprmch is to specify kawlogs a4M .ariwzw rWilzm OW am 
various pcsitiaw in jtb desciption , rot in on QJ1O.  

jitsost iton 

DOE wilt add the sentence similar to the following one to Sect*o 1.1ý2 of the 
QAPO and provide the Qirector of Quality Assurance's job dncrip'ttoo end rsmm' 
as supplemental information when it submits revision I of the QO.  

"This position will be occupied by an individual with approprtat-q haat .Oftt u 

QA knowledge."

/



3. NCRfEPLNctpo 

1.v14 Po1Mlesaro lng e isplsmmtat•sfl of the O fpnrli aii 
dcc meated and made mandatoPy.  

NCO Com'f 

This do*s not *pear to be addressed Is' QAPO, 

DOE . .. -_ Resvo'sa 

'While the QAPD does not specifically use the word .andatoryE. the nnwpt f 

covered by the Pollcy Statement (p. ix) amd Section 2.0 - Quality Auvlfl~sw 

Program (p, 30) 

This cominent is acceptable to the staff.  

e

/



4. OR. RtEVI PLAN CRIMERIO 

2.4 The QA ogsniZatI•o reviws afd doCtfltl cOfCurrWCCS wt 
q.ility-rnlatd procsadrfl relative to QA rquqvllfltl.  

"AC Comwent 

Paragraph 2.1.3 in Section 2 of the QMPO 
cotains PrOVISl1fil wheny t"e 

Director OQA approves the QPS. Paragraph 2.1.4 of tW AP 008t tb* 

implesorntinI lpie procedures will be prepaied, reviewed and epP*OV$ by $fe 

OCRtW iranCh porforring the activities. A description should also be pnvid 

to assure the QA oganizatilo0 nviews and documents Conei'ftf with 

the implesitniti.9 line procedures to assure appropriate 'it 1etty requinMtl 

are incorporattd.  

MS ReS;:'s 

This auiM*want detleted by the ?c &zrirq the 11/3/88 telqtnW 0Mw*wfl1.

/



S.w;:_ RrV1E* PLA'z CETERWON 

3. yhe de'intitlonIs of fri# >tsii infotf itit@l1 ewd A&*j gal 
used Iln the design Control program are as ilmed In 6eietIISI

NRtC Consent 

In paragraph 3.1.1 of Section 3 of the CAR, the temr Systeus Entagts•rsl it 

used. This term should be defined to ssurve there are no slsuNdr&?tultd1qgS 
between the WARI stiff*s interpretatlon as opposed to the WOE bter staItlAM tos 

the use of this term.  

As noted during the 11/3/88 tl1 , all rufezwl to th am f llt 
interpreted to man the QVO.  

"OSystm engis Is.tWrtue, isna ftl d of aoq Us 
design procmss. It specifies: 

"(a) the it•rativ engineering pm . ch dfine thi m s 
baseline and the develcpnent of thn pMWW dlgnt to fL 
baseline. 7he uysta-Mginmering design pmo is itanflve.  
CYCling betmeen the definition of req emnbts (*d.iys 
develcpment, sitirg), evaluaticr of the deign wad .itiaq 
against the reuir ntx, and timizatian of the deeups, 
leadin to further definition an zt fivMw of Ut s 
rreairwants.%.  

"(D) the procedUvs tor interatirg the disciplirm" $nvolv in Vs 
syst-em design develcgrpnt * interface tintie tn vwins 
levels of the fGAm, control of rwe ision to tbe tms al 
baseline, review of that baseline, and periodic reiw of tU 
uystcm dravpeunt.  

"(c) the doortntatim rujuireawt to rcfl the &yWtm bmtbm 
and Provide a truceable rantr of the deign t i 

Dis osition 

The NRC staff will review this comment and idnitity any concerns to Jf



*

3.3 O;012a8zat1e0a ruspmnslbilitles ci. *escribed fow pvrAavlq, 
levwif•af. gpprovltw;. V'ifying. and viid Wtten dusign OW asIJr 

tinfctatiion bOC1 tS.  

NRC C m"t 

The OAR should Itdentify the specific ortsnilthonal nsPonSbilittles ftt 
develOping, revtewing, approvtng. r•etfying and valtettin tet w int5 
dc:uments for systems egineertfng scttvltihs.  

DOE ReSuonse 

A. nmtmd darin the fl/:/U tal=n, amU af;0 to thu Wen pM M 

i**ArMpnt• to wM tn QC.  

AN! te folla'drq as Pwamrnr Mm-(b w l 

(b) IWv.1cp the Systes Thgimur~wja -tm gmt M~at gcr ag 
Syfl sle0 at tofn mmxSn 

Wsetter au~vtei oubwt (b) ttuu*h Wi as cc) UWU a1) 

DOE will add the words stellar to the following ones to the Systems Eug ,In g 
Management Plan, 

"...revewltig, approving, verifying and validating the requt••a•s documeens 
for system engineering activities.*

/



4

4.2 Orws*r1zatiosat r~sesnnstbillties aede*scribed for: (1) rnrýe 
planning. (2) the prospmntlsfl. rView," approve). an Cestnl $f 

procrant Ccaents; (3) sMp11er sulwcttrs; (4) bid ~s~s 
ant (S) review aSW coacurresce of supplier CA proras or 
laitiuton cf activities effected by WWu Proram Th tU n hi 
of the A. srpanizationt is described.  

Paragraph 4.1.1 o' Section 4 in the GAOD states tat% the above cftefm will 
be Czre but doe& not Idertlfy the poittlons ruspoumstb4 to perfn th 
proc~arrrv.#t ac:'vitles or the QA orgapltzatlcsal Involvemet.  

OOh4 he a lI'aiac with the Procnt ana Isav if t M qx.Oe 
Ibis Will b. claritisi by tha faflwirq dewk 

- kid the tfalaiir tO Urn Wd Of tIS 24 mutunm of Use 3A fi~pq C 
SeCtimz 1.1.3 (CEMM: 

no** mtibblilWk OCRWs saninuawli plan, ard =tbnb 
th rweramtzn rwviec, awzaI aM antrpl off pnI.Wfl 

doaumtts with the oc.Prw t and sItg.a 
Directorata."M 

- M~vise Figure l-ah to> sin' odottd-1j~ A wrdimtiat and atix a4Wpt 
tetween OC"f and the ftr ntwid Assiutwana ?bamgmnNJt Drectat 

- Add the foilowiq at thn tuft zmbq of thIn 3td Pmz-gapqt of amU 60D &t i.  

'Proaunent d =amwrtS ame pr~arS. ismad, mid a=tzoalSa fbc OM 
by the Proc~urtment an] AssistwcsHauei irQraa 

DOE~ will amend the reSPOnSe to make the QAPO changes and identity them sectiof.  
by section.

'S



S

U N PEEWPLAN CR!TERi* O 

6.2 Procedjrus for the nvltew, approval, issuance. end revisilw Of 
oCnu'ts are establishtd. These procedures ssure techmtcsI 
adequacy and inclusion of Appropriate quality requtreseets. lis PA 
organization reviews end concuLrs with these documents with reSPt 
to quallty-relstad aspects.  

MRC Coment 

The QAPD does not appear to address whether procedures are reviewed for 
tec"tlcal adeiarty and Whether the QA organzation concurs wtth these 
0ccurels for qualtty-relstfd aspedtC'[ 

i sposition 

This coment has been removed.

'p



.W

9. W~REV!S.m PLA' CRITE;o 

6.6 When docflnts Vhich nrqule verflitltiOn are released prior U 
vgritication. they are so identified and o¢ntrolled.  

NRC Coer.et 

The above criterion does fOt appear to be addressed other than for desIgP 

(Se:nin 3. paragraph 3.1.7) 

Add the follidr to Pa a 6.2.2(a) aid 6.1.3(a)(1) of the QAWI.  

"ircludlng doants nieas prior to ,pletimi of th e (2) 

Di spositinn 

This response Is acceptable to the staff.

/



10. NRC VI!4 ýPLAN CRITERION 

16.1 Procedures are established Indicating an effective corrective acto•on 
program has been established. The CA organization rnvws a$nd 
documents concurrence with the procedures.  

NRC Comment 

Paragraph 1.1.2(b) in Section I of the QAR indicates QA coordinates the 
develo.-ent of the quality assurance procedures, and paragraph 6.1.1(8) I0 

Section 6 of the OAR indicates procedures will identify the individuuls or 
or;anizatIons res-onslble for preparation, review and approval of prceur*S.  
ThC'QAkd;eS not smpear to address whether the QA organization reviews and 

docurlths czncurrencu with the procedures.  

DOE Resoonse 

As notMd during the 11/3/88 telec:s, all nsferenws to the QARvew bo' 
bitazvreted to mean the QuPm 

Line organizations are espoMible to prepare their Each pr. ea w (2 
haU a "4.0 Responsibjil Zies' sect: on trait includes 14so is zbl. Lor 
preparation of the QAAP. For QAAP 16.1, Director OQA is respcxsible fbr 
preparation. Procedure QMP 16.1 "Corrective Action" will receive trWinW a 
c =currenca from the Associate Directors of OPAWM, OTSD, fSIR, OflP, aM 0M.  
The Director, OC1M approves all QAAPs for use.  

O0siosition 

This comment is acceptable to the staff.

/



11. NRC REVIEW PLAN CRITjR!ON

15.5 Audits are performed In accordance with p•eestablfshed written 
procedures or checklists and conducted by trained personnel having 
no direct responsibilities In the areas being audited.  

NRC Coment 

Paragraph 18.1.2 of the QAR Indicates the audit team leader will be a certified 
lead auditor and independent of having direct responsibility for the work befog 
audited. The QAR should also address whether the audit teaummeubers.are 
independent of having direct responsibility of the area being audited.  

DOE ROS•OHS1

An noted durirq the 11/3/88 toe=c, 
interpreted to mwn the QIPD.

all referwM to the OR hum be

Add the followin between the 2rd and 3rd aentenca of QAO 18.1.2(b): 

"Audit team meunte my be frem the sam onn flatinwhtich mn 
respnsible for ae pfltshing the work being audited but they 
cannot be the individuals who actually perforued or directly 
upervised the perf-onance of the work being auditd."

Dispositilýn 

This response is acceptable to the staff. DOE will note that team 
Independence will be covered in the administrative procedure.

/

(2)



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 quality assurance organization has the responsibility to 
overview 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 1st 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.  

Page 1, 1.1 OCRWM Organization, sixth line: 

Change "AND" to lower case "and".  

Page 2, 1.1.1 (i), Ist line: 

Replace "regular" with "annual".  

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

1st line: 

Delete "execution," 

4th line: 

Delete "training," 

Page 4, 1.1.2 (f), ist line: 

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

"(including revisions to and interpretations thereof)"



Page 12, Figure 1-lA

Add the following: 

Office of the Director 

Procurement and AssistanceofuatyAssen 

Assistance Management "•••' 
Directorate 

Add the following legend to the Figure: 

Dotted line [-..-3: Matrix support 

Solid line f__: Direct line of authority 

Page 32, 2.1.6b, 2nd paragraph, 1st line: 

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

Page 33 

Replace 2.1.6c in its entirety with the following: 

Verification personnel shall have sufficient authority, 
access to work areas, and organizational freedom to (I) 
identify quality problems; (2) initiate, recommend, or 
provide solutions to quality problems through designated 
channels; (3) verify implementation 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 quality assurance organization shall 
overview and monitor the verification activities by 
conducting independent QA assessments, audits, and 
surveillances.  

Page 34, 2.1.8, last paragraph, ist sentence 

Replace "develop" with "develops" 
Replace "maintain" with "maintains" 

Page 36, 2.1.11, Title 

Delete "Independent" 
1st paragraph, 1st sentence

Replace "continually" with "periodically"



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

Insert "from conceptual design through final design" between 
"activities" and "are" 

Page 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, Peer Reyiew for the= High
evel W waste -e Reoositories .....Generic Technical Position, 

February 29, 1988 as provided in the applicable QAAP.  

Page 43, 3.1.8e lst 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 H$.ah
Leyel Waste Repositories Generic Technical Position, 
February 29, 1988 as provided in the applicable QAAP.  

Page 44, 3.1.9 

Add the following paragraph: 

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

Page 46, 4.1.1 

Add.  

"(h) Acceptance criteria" 

Page 51, 6.1.2 (a): 

Add" 

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

Page 51, 6.1.3 (a)(1): 

Add: 

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



Page 54, 7.1.1 (d) 

Insert the following as the ist paragraph: 

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

Page 55, 7.1.2 

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

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

Page 64, 16.1.1, 2nd sentence: 

Replace 1st "of" with "for" 

Page 64, 16.1.3, Title 

Delete "and Corrective Action" 

Page 66, 17.1.1, 2nd paragraph, 2nd sentence 

Replace "Resource" with "Resources" 

Page 68, 18.1.1, 1st paragraph, last sentence 

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

Page 69, 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 

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

Page 70 18.1.2 (e), Ist sentence 

Replace "Documentation of audit" with the following: 

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



Page 70, 18.1.2 (e), 2nd sentence 

Replace Ist "and" with "for review, assessment, and 
appropriate action with copies" 

Page 71, 18.1.2 (g), 1st sentence 

Replace Ist "that" with "who" 

Pagoe 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 be 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 quality characteristics after 
delivery. The rationale for not performing an external 
audit will be documented.  

(b) 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. Preaward surveys may serve as the first 
triennial audit if the scope of the preaward is similar 
to the scope of other triennial audits.  

(c) 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 adequacy 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 NKVSI/88-9



NNwSI/88-9 
ADDITIONAL CHANGES 

1) REVIEW/APPROVAL OF PROCEDURES/APERS 

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

CHANGE RFERRENC 

Introduction (pg. xxil) pars. 2.2.2 - Removes requirement for OCRWZ 
review/approval of QA administrative procedures (AP-"Q") 

Section II (pg. 1I1I) pars. 1.0 - Removes requirement for Project 
Office submittal of AP-Q's to OCRWN for review/approval.  

Section-It (pg 11-2) pars. 1.2 - Removes requirement fir Project Office revlew/approval of participant QA administrative procedures.  

Section II (pg 11-2) para. 1.2 - Removes requirement for Project 
Office approval of QAPPs n4gor to implementation.  

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

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

CG4aNCE REFERENCE 

Section 11 (pg. 11-4) para. 2.1.1 
(pg, I-5) para. 2.1.4 
(pg. 1I-9) pars. 2.2,4 

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

Gi1ANGIE.REFERENCE 

Svct ion 2II (pg. II1-68) para. 3.1.6 

New paragraph to provide for use of unverified/unvalidated 
software



Section III (pg. 111-18) para. 3.1.9

. Edited and revised to remove reference to NNWSI AP Manual 

Appendix H - Various 

4) TR&S AND DEFINITIONS 

Changes made to Appendix A to clarify and add definitions.  

CHANGE REFERENCE 

Appendix A (pg. A-3) - Title Clarification 
(pg. A-2) - Authentication, New 
(pg. A-12) Validation, New 

5) MISCELLANEOUS 

Section II (pg, 1I-1) para. 1.0 - higher-tier documents CFRs 
Section III (pg. 111-2) pars, 1.3.1 - cursory reviews 
Section III (pg. 111-5) pare. 1.6.2 -methods of data reduction 
Section III (pg. i1-7) pars. 1.6.4.2 

1.6.4.4 - S.1. final results 
Section III (pg. 111-19) pare. 3.2 - Editorial 
Section V (pg. V-1) pars. 1,0 and 3.0 - Scientific notebooks QA 
records 
Section XII (pg. XII-2) pars. 2.1 - tolerance 
Section XV (pg. XV-3) pars. 1,4.4 - root cause for NRCs 
Section XVIII (pg. XVIII-3) para. 1.2.2 - joint audits

/



NkC SAFETY EVALUATION (SE) - NNWSI/88-9

OCRIJM RESPONSE TO OPEN ITEhS 

1) NBC Comment 
The definition of "Corroborative Data& found in Appendix A of the 88-9 
QA Plan should be consistent with the definition contained in 
NUJREG-t298, 

OCRWM Response 
The definition of 'Corroborative Data* contained in Appendix A of 
NNWSI/88-9 has been revised. It is now fully consistent with the 
definition contained in NUREG-1298 as well as Appendix G of the 88-9 
QA Plan.  

Change Referenug 
Appendix A. Page A-4 

2) NRj 9ojent 
Section 6 of Appendix 3 in the 88-9 QA Plan should state that each 
Individual member should sign the peer review report, to be consistent 
with NUREG-1297 

OCRWM Response 
The 88-9 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 mbde 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.  

Cbhange Referenc 
Appendix 3, page 3-2, para. 4.1 - "primary consideration." 
Appendix 3, page J-3, para 6.1 A "peer review report.' 

3) 1RSEC amntU 
Paragraph 1.6.4.1 of Section Ill of the 88-9 QA Plan should contain 
provisions for precision and accuracy for initial entries in the 
records for experiments or research.  

QCRM Response 

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

Section III, page 111-6, para. 1 6.4.1. 9th bullet.



4) NRC HoMMent 
Appendix I of the 88-9 QA Plan should be consistent with Section 4 of 
NUREG-1318 for Q-List items and activities.  

"0ARWHResoonse 
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 I, page 1-1, para. 1.0 - Incorporate Quality Activities List 
Appendix 1, page 1-1, para. 2.1 - Title change to include Quality 
Activities List 
Appendix I, page 1-1 and 2, pars. 2,2 - Incorporate protection of 
worker health and safety.  
Appendix I, page 1-3 and 4, para. 3.4/3.5/3.6 - Number change 
Appendix 1, page 1-5, para. 4.0 (last part) - Editorial correction 
Appendix 1, page 1-5 and 6, para. 5.0 - Incorporate submittal 
requirements 
Appendix 1. page 1-6, para 6.0 - Incorporate graded QA measures 
Appendix A, page A-8, - Revise "Q-List" definition 
Appendix A, page A-9, - Add "Quality Activities List" definition 
Section I1, page 11-3, para, 1.5 - Revise title and remove "Q-List" 
definition and revise text for consistency with Appendix 1.  

5) NBC Comment 
The control of nonconformances generated by surveillance should be 
addressed in greater detail, e.g., by indicating that Section XV of 
the 88-9 QA Plan "Control of Nonconforming Items", applies to 
surveillances.  

OCRWM. Besponse 

Surveillance requirements have been revised to specifically require 
that nonconformances be handled in accordance with the requirements of 
Section XV or XVI of the 88-9 QA Plan, as applicable, 

Change Reference 
Section XVIII, page XVII1-6, para 2.3, 5th bullet.  

6) MC.s~menz 
The section on scientific investigation should be revised to better 
address changes to procedure and use of lab notebooks, as discussed In 
Section 3.3 of this SE.  

OCRM ReWoonso 
A number of changes h4*e 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 
so that tests which could affect the waste isolation capabilities 
of the site, interfere with other'site characterization tests, or



which 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 
when the scientific notebook system is used to document the work, 
and to clarify that reviews of theme study plans, as well as 
changes thereto, shall specifically consider whether the 
activities are not repeatable, have the potential to impact the 
waste isolation capability of the site, or Interfere with other 
site characterization activities.  

b. The second concern related to what the NRC staff believed to be 
unnecessarily restrictive criteria for technical implementing 
procedures. Aproprlate changes were made to Section III, pars.  
1.6.2 to provi.,e for modifications to technical implementing 
procedures.  

c. 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 as an initial entry.  
Appropriate changes have been made to Section III, pars. 1.6.4.1 
to resolve this concern.  

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

Change Reference 

Section Ill, pare, 1,1.1.1 Item a) above 
Section III, para. 1.1.2 Item d) above 
Section III, para. 1.6.1 Item a) above 
Section III, para. 1.6.2 Item b) above 
Section III, pars. 1.6.4.1 Items a and c) above 
Section V, para. 2.0 Item a) above 
Section VI, pare. 2.1 Item a) above 
Appendix K Item d) above
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This document is the eighth revision of the Nevada Nuclear Waste Stora;e 
Investigations (JNw:) Project Quality Assurance (QA) Plan. This document 1as 
previously designate- as ?Ml-196-17 but has been renumbered as WWSI/8-9.  

This M51NS Proje-t QA Plan is a requirements document which was developet 

from. QA requirements irposed on the NWS Project by the Office of Civilian 
Radioactive Waste Management (OCRRWX), the U.S. Department of Energy (DME), and 

the U.S. Nu:lear Aeg,-alatory' Coimssion (NFP.:). Accordingly, this document 

establishes the OA requirements that are applicable to the NNWSI Project 
participants.  

Note that the term Nevada Nuclear Waste Storage Investigations (WNWSI) Probect 
is superseded by Yucca Mountain Project and the term Waste Management Prcject 
Office (MO) is superseded by Yucca Mountain Pr:cje:t Office (Project Office).  
These changes will be reflected in a future revision to this document.  

This revision reflects changes made to the Introduction, Sections II, 
Ill, V, VI, XII, XV, XVIII, Appendix A, Appendix H, Appendix I, and Appendix 
J. In addition, Appendix K was added. The changes made to this document are 
noted with line-by-line revision indicators throughout. In addition, the 
changes are summarized as follows: 

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

o Tr.e Preface was revised to indicate the basis for the changes to 

M$I/8B6-9, Rev. I and to provide a revised su=a.-y of the changes.  

o The Table of Contents was updated to revise page numbers as necessary.  

o The List of Effective Revisions was updated to reflect the current 
revision level of each section of the NWSI QA Plan and to correct 
editorial errors.  

o The Introduction, para. 2.2.2 was revised to remove the requirement 
for OCRW. review and approval of Project quality-related adiinistra
tive procedures. This is consistent with the OCRWH QA Requirements 
docuaent. In addition, editorial corrections were made to parn.  
2.8.1.  

o Section II, para. 1.0, first subparagraph, was revised to remove 
require.ments relative to Project Office subruttal of quality-related 
adrinistrative procedures to OCRW for review and approval (see above 
bullet). In addition, the scope of the Quality Assurance Program was 
clarified. / 

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

REV .N I. jIl I I II I I I. Ill I 
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NNWSI PROJECT CA PLAN 

o Section II, para. 1.2 was revised to remove the requirment for IWO 
review and approval of Mn!si Project Participant non-technical 
implementing procedures based on OCRnSS, direction.  

o Section 21, para. 1.2, second paragraph was revised to be consiste.t 
with the OCPW' QXR. 32 ^.g 

o Section I, pars. 1.5.1 was dWleteŽ1to eliminate redundancy. (i.e.  
Appendix A contains a definition of J'-List). In addition the 
heading for pare. 1.5.2 was deleted, -AdS/e beading for pare. 1.5 
was revised to be consistent with the remaining text, 

o Section II, paras. 2.1.1/2.1.4/2.2.4. Changes were made to these 
paragraphs to clarify that 9A requirements can be selectively applied 
to Level I items and activities comuensurate with its importance to 
safety and/or waste isolation.  

o Section II, pars. 1.1.1.1 was 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 areas where 
scientific notebooks will be used.  

o Section III, pars. 1.1.2 was revised to Clarify Control of site 
characterization activities and to provide reference to Appedix K 
for study plan requirements.  

o Section III, pars. 1.3.1 was revised to remove the statemnt regard
ing cursory supervisory reviews since the definition of technical 
reviews in Appendix A adequately precludes a cursory review.  

o Section III, para. 1.6.1 was revised to clarify the controls for 
scientific investigations when scientific notebooks are used to 
document the work. In addition, provisions were made for 
modifications to technical implementing procedures and the first 
sentence was revised for editorial clarity.  

o Section 1U1, Mara. 1.6.2 was revised to ad0 requirements for the 
modification of technical impleenting 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.  

o Section III, par;. 1.6.2, seventh bullet was changed to 'methods of 
data reduction" since data analysis is adequately covered by 
paragraph 1.4 of Section MI.  

MSV. wT. stNZ•ZO T.  

2PREFACE iv



NNWSI PROJECT OA PLAN NMS 

o section III, pita. 1.6.4.1 was revised to provide additionalI 
requiraents for tbe initial entries to scientific notebooks and to 
clarify that these initial entries are considered to be the *gener-I 
al procedure* for perfarming the work. Additionally, provisions were 
established for modifications to these initial entries.  

o Section Ill1, pita. 1.6.4.2. The last bullet was revised to clarify 
documentation of the final results of scientific investigations and 
renumbered as pita. 1.6.4.4.  

o e W ~"= p&4a ,2.4.1, J /a, t £afj In le s a4 %"S t.o~e 1 RVeen o Section III . A new paragraph 3.1.6 was inserted to provide fo theI 
use of cwiputer software which hUs not been verified orw sd 
Subsequent paragraphs were renumbered accordin2L -ragraph 3.1.9 

(old paragraph 3.1.81 was modified to resoW e0ference to the CNS.  
Project Adndrni srrative Procedures Manual .CeA~gt4"ese, &tc 44 A'vr~1C 

o Section Nil pars. 3.2, lest sentence was reviued for editorial 
clarity, 

a Section V# pira. 1.0 and 3.0, were revised to clarify that 
requirements for work performed using the scientific notebook method 
are containe~d in Section 111, pita. 1.6. In addition, pir&. 3.0 of 
this section was modified to reflect that scientific notebooks are 
subject to QA records requirements.  

o Sect-ion '1, pare 2.0 was revised to clarify review criteria for 
instructions, procedures, plans and drawings.  

o Section V1, para., 2.1 was revised to clarify review criteria for 
changes to documents.  

o Section XII, pita. 2.1 was revised to clarity the control of MITt 
when used to detenaine specified tolerance requirements.I 

o Section XV,, pita. 1.4.4. The last two bullets were deleted since 
pata. 3.0 estamblishes requinrements f or periodic trending of 
nonconformances for root cause determination.  

o Section XVXIU. pira. 1.2.2. The last portion of the paragraph was 
renumbered as pira. 1.2.3 and titled ¶7oint Audits*. in addition, J 
requirements for external audits were strengthened.  

o Section XM11, para 2.3. The fifth bullet was modified to clarify 
nonconfomnce control requirements for surveillances.  

o Appendix A. The term 'Ccwnputer Code Validation' was changed to 
"Computer Model Validation' to correspond more accurately with the 

o Appendix A. The terms 'Authentication'* and 'Vailidation' are new and 
were added to enhance understanding of QA Records 

Vl. NO. I3SUWD st:::os T17LZNQ
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0 Appenmdix A. The to= *0--itt" was Modified and the term Quality 
Activities List us$ added for consist~ency with Appendix 1.  

a Appendix A. The definition of *Corroborative Data* was revised for 
consistency with Appendix G a SMUG-1208.  

o Appendix H, paragraph 1.0 was revised to clarify software OR 
requiremnes Requirements for verification and/or validation of 
computer software vote revised and relocated to paragraph 5.0.  
Paragraph 2.0 was revised to clarify applicability. Paragraphs 4.0, 
4.1 and 4.1.2 were revised to clarify that flexibility exists for the 
selective application of software 9A requirements. ELdtorial clar
ifications were made to Section 5.1, 5.2 and model validation 
approaches were enhanced. Zn Sections .1, 6.2 and 6.3, configur
ation manaegment controls were revised end clarified. Section ";O 
was revised to accosmodate participant software OR developmnt 
doewnentation plans and Section 7.3 and 7.4 were clarified. Section 
0.0, 0.1, 9.3 and 8.4 wear also edited to inprove review activities.  
In addition, editorial eancemen:s were made to paragraphs 11.0 and 
12.0.  

o Appendix I was revised for consistency with XUUG-1328 requir.ments.  

o Appendix J, paragraphs 4.1 and 6.A were revised for consistency with 

Appendix I is a new appendix which was added to eutab. ish 
requirements for the format and content of study plans. These 
requirements were extracted from the SCP management plan.  

/
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POLICY 

It aS the pelicy of the U.S. Depart•-er.t of tnetry, Nevada Operations 

Office (Di/V/N) that the achievement of quality in fulfilling the 

respcnsibilities for the NMSI Project is essential to success. To meet t•is 

otjec:ive, we must establish effective networks of management plans and 

pro:edural controls aW take the necessary actions to demonstrate to the 

public our ability to safely and efficiently handle and dispose of spen: 
nu:lear fuel and high-level radioactive waste. Concurrently, we Must 
dern:nstrate compliance with legislative, regulatory, and DOE requirements f:: 

control and docwnentation of quality.

In orde: to mest our management responsibilities for achieving and 
assuring quality, the DOE/•V has established the Waste Management Projfct 

Office (W2O) and delegated appropriate authority to the Project Manager, 
WMPO for the management and direction of the NINSI Project. The Project 
Manager, O0 has direct primary responsibility and accountability for the 
exe:ution and implementation of the rnWsi Project in accordance with the 
NWSI Project Plan, Project Charter, and Project Management Plan.  

Consequently, the WOO has developed this Quality Assurance flan. I.t 

resquýenments estabWlish a framewozk for consistency in the continuing 
development of quality assurance plans and zImplementing procedures at all 

levels of the WINS! Project.
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1.0 OVERVILW Of THE NEVADA NUCILEA WASTE STORAGE IKVESTIGATIONS (KW$Z) 
PROJECT 

The INSI Project was established by the U.S. Department of Energy, 
Nevada Operations Office (DOE/iJ) to evaluate planned and systematic actions 
to provide sufficient information to expand the public's confidence in the 
suitability of a geologic repository site and its subsystems and components 
for high-level radioactive waste isolation. The location of the potentially 
acceptable geologi( repository site that is currently under evaluation is on 
and adjacent to the Nevada Test Site INTS). Evaluation of the site includes 
all systems, structures, and components important to safety for the design, 
construction, and characterization of barriers important to high-level vaste 
isolation and to related activities.  

It is possible that the results of these DOE activities will support the 
U.S. Nuclear Regulatory Coususion (N•C) licensing decisions and will assess 
risks to public radiological health and safety with regard to the geologic 
repository. Therefore, the establishment of quality assurance requirmemats is 
essential in order to specify the method of control for quality aspects of the 

Se7  work. The Quality Assurance Program applies to all systems, structures, and 
components important to safety, to design and characterization of barriers 

C important to waste isolation and to activities related thereto. These 

activities include: site characterization, scientific investigation, facility 
and equipment design, procurement, and construction, facility operation, 

f performance confir=mtion,, permanent closure, and decontamination and 
dimntling of surface facilities. Figure 1 details the hLierarchy of Quality 
Assurance (MA) criteria to be applied to the NJSfl Project. The QA 
requirements placed on the WINSI Project are established frot three main 
sources,: 

U.S. Nuclear Relatey Commission (NRC) 

o lOCFR60 Subpart G. Disposal of sigh Level Radioactive Wastes in 
Geologic Repositories - Quality Assurance 

o 1 DCFR50 Appendix &, Quality Assurance Criteria for Nuclear Power 
Plants and Fuel Reprocessing Plants 

o NRC Review Plan: Quality Assurance Programs for Site Characterization 
of kigh-Level Nuclear Waste Repositories (June, 1984) 

'U.S. Department of ,nergy (DOE) 

o DOE 5700.60 (912 4 S6), Quality Assurance 

o NV 5700.6-6 (3/13/87), Quality AUsurance

REV M. es sun I I---- ON - TZTL-L. I IuJ ... III L ... ...
[5LCTION TZ-TL& I I? 4,1LRE~V. MCI. |1SSUE, T
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01#- of CLInflar. Rt1;oactlV* Waste at Maflfeflt. OCPMX)I I
I

o OCit Quality Assurance Management Policies and equiramnts 
(October, 1985) 

oa' OGR/I-3, OGR Quality Assurance Plan for High Level Radioactive Waste 

Repositories (August, 1986) 

o ANSI/,Stq NOA-1, American National Standard for Quality Assurance 

Program Requireents for Nuclear Facilities (JJSIMlMA RA-Q-19e6) 

The Waste Manageent Project Office (W90) has used the OA criteria itfm 

these documents, plus any additional criteria deemed necessary by the 090, to 

develop the NUNSI Quality Assurance Plan. The WSI Quality Assurance Plan is 

used by the IW0 to establish the GA requirements for the NUSI Project Parti

cipants. A detailed descrfpatiw' of the criteria applicable to each investiga

tive phase of the Project is contained in irndividual Quality kssurance Program 

Plans (9kPls) prepared by each orgarnzation that is responsible for direMing 

or conducting an assigned task, or both.  

The IWO has been assigned responsibility for administering and coordina

ting Project activities. The WO0 requires each NSI Project participant to 

prepare and submit a QAP? that covers their task activities. Ail 0kPal prepa

red by the 3015I Project participants shall met the requiremnts set forth in 
this plan.  

2.0 ORGdIZATIOR OF THE PRM3ECT WITH RESPECT TO QUAXLTY ASSURMCE 

These paragraphs describe organizational responsibilities and interfaces 

with the Wevad& Nuclear Waste Storage Investigations (MUSIY} Project with 
respect to Quality Assurance. The organization of the Project is shown irn 

Figure 2. The INSI Project Work Breakdown Structure Dictionary (M85) 

provides the technical and management responsibilities of each ?articivting 
organization and Nevada Teat Site (ITS) Support Contractor. A defitttile 

description of the QUality Assurance (Ok) responsibilities are cont&itnd in 

the Quality Assurance Program Plans (galls) of each NNSI Project participant.  

Specific organization requiroents which must be addressed in the 0APls of 

each PMS! Project participant are contained in Section I of this docinnt.  

2.1 DEPARDUET OFWNKEG? (DOE) 

The Secretary* U.S. Department of Energy Headquarters (DOE/NO), was given 

the responsibility to carry out the Nuclear Waste Policy Act (ViPA) of 1M2.  

This responsibility has brmn delegated by the DOE Secretary to the Office of 

Civilian Radioactive Waste Managemnt (OCIM) for the integration of GA and 

management policies and requiremnts for the overview of the activities 

perforted by DOE field operations offices. The DOE/XV operations office has 

been delegated the responsibility for the implaentation of the technical and 

g& activities of the VlS Project.  

2iv. No. ZISSUL0 LCTW#4 TIT I ? N 
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2.2 DOE 0TFICIE OF CIVILIAN WIO•CTIVE UTE3 .M•MEMrN 10CRe) 

The U.S Department of Znergy Headquarters DWO/SQ), Office Of Civilian 

Radioactive Vaste Management, provides programatic and policy guidance to the 

WPO t0 assure that adequate QA and technical objectives of the prograv. are 

achieved.  

2.2.1 OClI OFFICES 

The OCR1WO is comprised of the following offices: Program Administration 

and Resources Managemnt,, Facilities Siting and Development, Systnc 
Integration and Regulationo and External Relations and Policy. These OCRVt 
offices provide direction to 300 for the implementation of the OCRt, program 
objectives.  

2.2.2 OCRWI OFFICE OT QUALITY ASSUUNE 

The OCRYW Office of Quality Assurance provides 0A guidance and overview 
to the INIws Project by (1) review and approval of the NWSI Quality Assurance 

Plan and the 300 OAPP; (2) specifying applicable requirements which are 
contained in the OCRW, Quality Assurance Plan; and (3) perfomance of QA 
audits and surveillances of the WOO.  

2.3 DO£/WV OP£EfIONS OFFlZE 

The DOE/iJ Manager has the ultimate responsibility and accountability for 

the NWSI Proj~et in the Nevada Operations Office. The Weste Hanagement flo

ject Office (WPO) has been established within the DOE/lV org9awnation for the 

management of the WW$I Project. The WOO operates as a pa•rt of the DOE/NV 
under the programltic direction of the DOE/SQ Office of Civilian Radioactive 

Waste Mana•geent (OCRIO}. In matters of Department policy, DOE/XV vorks and 
Cooperates with DOE/OCRW. in establishing a consistent QA approach for ccam
plishing the objectives of the Geologic Repository PrCoram mnaged by the 

DOE/OCARVM 

2.4 WNSfl )WIAGMN PROJECT OFFICE (WOO) 

The 390 has sole responsibility for authorization of work and management 

and technical direction of the activities of the Participating Organizations 

and PTS Support Contractors through the issuance of technical and progpmatic 

guidance. technical integration of the Project, Project planning and 

oceentaition, and QA prograistic guidance. Technical adequacy of the work 

performed shall be detetnred vie audits, design reviews, technical zrviews, 

manlgement assessentj, etc., as appropriate. In addition, the WO is 

responsible tot conducting the technical activities described under the 

responsibilities of the appropriate WOO branch Chief. fn orgmnizational 

chart depicting the VVOO organization is provided in Figure 3.  

2 I I 1IKTRODU,"'fIOQN
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which encompasses: (0) plannifng anz d;re:ting activities; (2) establish:.ng 

goals and objectives, and assessing progress toward the attairnent of thsse 

g o I ("3 aI-Snitra8.ion of procurenen.- cl ma,-erials anI services; 4) 

preparatiorn and issuance of technical ant prograzrtic guidance; (5) organ".a

tion and conduct of peer reviews; (6) c.ocrhfrce with lAws, regulations, and 

DOE prlicies: and (7) other adrn•stra'tve duties. In addition, the Project 

manager, W'.O is responsible to ensure =,;e..entat.of. of the .. O QA Pro.:r 

for the c .nduct of W20 quality related a:tivities and the izplezmee-nttion o! 

corrective actions.  

The technical responsibilities of the *CýO focus in three areas, ea:h 

I under the direction of a Branch Chief. Each Branch Chief is responsible for 

V --.-:Iementing the QA prograr- ir his/her area of responsibility. The QA 

.eýDonSibilities of the WTO are accomplished through the efforts of the tC-, 

Project Quality Manager (PQO) and his organization. The overall 

respons.-blY to assure that quality assurance control and doc~entaticn Is 

• ..... ned throughout the Projezt :,. retained by the VQ0 

The VuO utilizes a matrix management organizational concept to support 

W)SI Project activities. The ad±mnistrative responsibility for DOE/NV 

personnel supporting the MNS1'S Project remains with the respective DOE/NV 

orgýnizational element, while the functional responsibility of DOE/NV 

persor.n2e performang NNWSI Project activities is to the WMYO. Personnel from 

i participating Organizations and NTS Supp::t Contractors may also be matrixed 

to the •-O. The organization of *TO with respect to Quality Assurance is 

£= show, in Figure 3 as one organization with the major DOE/•V divisions that 

nrovide 7-zatrix support staff. The DOE/'?r' staff assists the Project Manager, 

* *VO by prz-id-ing reviews, recommendations, and expe-tise on various aspects 

, o2 the 17NKS! Project in terms of their respective responsibilities as 

tblished in accordance with the matrix management approach. Matrix support 

"ersonnel work under the implementing procedures of the XMPO QAPP.  

SAIC/T&MSS provides broad technical, operational, and managerial support 

I for NNc-. Project activities and perfor-s these functions in accordance with 

1! the requirements of the WMY2 QA Program Plan. SAIC/T&17SS efforts involve both 

tho direct provision of technical, scientific, and institutional expertise and ' 

,.he management and integration of suppo-rt provided by all Project participants 

in connec*ion with planning, design, field investigations, laboratory work, 

Sonstruction, and regulatory licensing and institutional. activities related to 

""... -N'11 Project. SAIrC/T&YS assists the W in such areas as (1) the 

identification and analysis of, and co=p:.ance with, applicable statutory, 

regulatory, and program requirements, (2) the development and execution of 

project management plans and strategies, (3) the monitoring and coordination 

of work performed by project participants, including the review of their work i 

for completeness, technical Buff.ciency, and compliance with project 

requirements, (4) the preparation of assigned management, technical, and 

scientific reports and studies, (5) the presentation to the public, the 

program office, and affected federal, state, and other agencies of project 

positions, plans, and other project related information, (6) the execution, on 

2.n assigned basis, of any of the activities specified by the OCRJW approved 

uork breakdown structure, and (7) quality assurance.  

2 
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2.5 RE-,TR Mý S:T rV;LL'AAIc0N B

N %o�A-cJ�4: 

�: m

RnegVeulatory and Site Evlai Bra""' is resporf4#L~~Cft l Site 

Characterization in field and latrratcrVj activities (includ,.ing geclogy, 

hydroloZy, geCChe~r-ultry, g ^PhY-W', dr~i~inlg StfM,0i radiAti~rl Wfe*Y, 

clPr~ate, meer~~T~ in-51te testing in the Expllsratory Sh1-aft racility 

and sa.%ie managemen* fac.-Aities); (2) perfsrmance assessment (includin= ccde 

deve'lopmet, arnalys;.s5 ant radionuclide release calculaticfls); 
(3) Fuclea: 

Peg-;!:t.Zry Cor-..ssi-n (PiC) interactions (nld~l site visits, wsrk sos 

Apenix7 etxl~~ n rv.e o f re- latiOT5); (4) preparation of p:zCect 

dc~c~xnents req-.;red. ty the NcarWaste Pol.icy Act and the NiC(inc-lutng 

w~inof the S~ite Charýacterization Plan (SPF), SCP updates, study plans, 

n input to the tnJrr?~tZlz;a~t Stateinen. (EIAS) and license 

application, pr!--ect- positio~n papers, and prelicenlSnfg topical repo~rts for use

anr the license application to NP.-): (S) site investigation dcc~ents

eva~a.nt 3aTrcvall of repo~rts th"-at contain data and interpretation's fr=r 

sitO .a-I a~O ant (6) review and a:;rcva: of ?J1WS7 Project quýality 

re~~dccuments as defined in )' -~E3 Doc-ueflt Review /Accept an -c

2.6 T10C ~ ?'N A 2~~E.GBA~ 

TheTecnolgy evelopment and Engineering Branch is responsitle for 

(1) syster-c description, &alaysSS and t-ecration, (2) wast-e packaze de s i 

ind develocn-ent: (3) desia-, cz-nstructacn ant cperation of aj- ý tes 

faciltieS (4) operat-iOnal safety; (5) re-cs:.* cry engineeringinldn 

conceptual design, rock mechanics, and boreholIe sealing; (6) instrument and 

C-q',:pment developnent; (7) explorato-ry shýaft desiar., construction, and' 

operation; (8) engineerinlg anc teohnical suppo-rt for Project plans, reports, 

4and presentations; and (9) review and approval of- ?JNSI Project- quality 

related documents as defined in *IO0 implementing procedures.

2.7 SYS'cLMS" AIM PRCOET COK:P.ZZ BRANCH

The :vsterns and Project Control BranCh is respornsitle for 

(1) ad:-.nist rationl and management support to integrate and control the KN1N: 

11roject includ-4n- preparation of networks, monitocring milestoneS, and 

Overseeing issuance of Project docvmentaticn, (2) records 

ffanagenent /Iin rmOt ion~ Manage-lnent sys*,em-: (3) qu.alit'y assurance reco-rds 

ad7inistratiofl: (4) configuLration manage.zent; (5) transpor-tation, (6) 

sociococnorics; (7) institutional liaison; (8) Project. training: (9) review 

and approval of KNWS' Project quality related doownents as defi.ned in * 

implementing procedures; and (10) environmenta: analysis and support,.  

2.8 PRDJ'E:Z QUAL'..1 KVAAE ROM) 

The WT PY. is res,-:-s-'le for d~iretcti-g and miaraing the overallN~ 

Frc.Ject QA P~rogaran and has appropriate organizations, position,

S
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2.10 SArETY A/n HKLA7H DIVISION (SMH) 

Upon the request of WISO, the Safety an- Health Division (S&1MD) may 
provide matrix support •-x sonnel to WPS0 and are responshble for review of 
procedu.res, fa:ility desIg:s, and operations plans applicatle to the 
,ccu•tao;• hea~lth e:i industrial and fire safety of site workers and 
f-...,•es. The S&PR acts on requests f-r support submitted by participatl;ng 
organtzations through WUI2O and provides document reviews, a.dvice, and 
ass, ztaflce to the WP.VF.  

2.11 CONiPAZTS An2 PP.•-£PY DIVISION (CPD) 

Upon the request of W9'0, the Contracts and Property Division (CPD) may 

provide ratrix suppcrt person.nel to the W and are responsible for preparing 

and negotiating contracts and other agreemTents with the national labcra::.-t ' 

and other federal agencies (except the N;._ for which DOE/HR is responsileo) onr 

behalf of the DOB/Nb' in support of the WW'WSI Project. The CPD acts on 

requests for support subtnatted by * and provides procurement package 
reviews, advice, and assistance to *20.  

3.0 SAIC/T&Y-SS ORGAN:ATION 

The SAIC/T&M.SS organization is cc-.::;s• of six majcr operating 
departments and a Prcjec= Institutional Relations Office reporting to the 
Project Flanager. In ad-ition, the Project QA Department reports 
administratively to the Project Manager (T&M.LS) and functionally to the • 
Project Quality Manager to assure independence. The following section 
describes the organization, relationships, responsibilities, and authorities 
of the T&Y.SS organization in its role as the integrating contractor for the 
*fTO in support of the NNWSI Project. An. organization chart depicting the 
SAIC/T&FSS organization do:,mn to the depart-ment level is shown in Ti~are 5.  

3.1 The Project Manager (T7&1.S) reports directly to the Project Manager, 
WWO. He has authority over all T&MSS personnel assigned to the NNWSI Project 
and is responsible for the management and performance of T&MISS activities in 

support of the WMPO.  

The Project Manager (T&YSS) is responsitle to ensure implementation of 

the WO QAPP and its implc...nting procedures for the conduct of all T&?--S 
quality related activities. He is also responsible for meeting the 
requirements of tasks performed by TiMSS for the WXPO. These requirements 
include staffing, control of costs, meeting schedules, and approval of 

deliverables. The Project/Mvtnager (T&KSS) is the primary contact witb the 

*90 and the primary spokesmn fo T&YSS. He is also responsible for the 
implementation of corrective actions in cases of deficiencies in the quality 
of TOA.SS activities or items, as docurmtented in audits and surveillances by 
)2, QA or other organizations.
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3.2 The Deputy Manger (T4MSS) reports to the Pr'oject Manager (T&LYSS) and is 

hdelegated to act for the Project Manager (T&M-S) in his absenct. He is 

to AsS;st QrQje~t Manager ¶flZSs) in the implementlatior of tht 

,I QOuP and its itplt'aenting procedsres thru coordination of the activities 

o;f the six SAIC/T0ýrS Department Managers in the performance of their 

rez.ective functions.  

3.3 Project Management Department 

The Project Management Department provides (1) overall managemont and 

integration for WWNSI Project management and Project Control WVS elements, 

-;wrnagement of T&FSS and Project plans and procedures, training of staff in

b1oth Project and -,mss p~rocedures and Lte Un e4 ~Ju~lW
ztýpc~nse support to o "n: remJests (e.g., briefings to outside organizationS 

&nd DOE Headquarters); (2) =znagement analysis and evaluation, including 

pe::formance evaluation/repzrting and performance measurement; (3) inf~rn.:-i 

!:reragement (including system operations, xnf:ra•tion integration, info~ tizn 

syotems development, and technical data management); and (4) Project 

confimiration management support.

3.4 Project Operations Department 

The Project Operations Department provides (1) engineering documentation 

and design reviews specifically related to waste package, repository, and 

explo~ratory shaft cility dcsigt-s; (2) geotechnical services, including 
opn:-ttion of the NINSI Project Sa.¶Ae Management Facility and various field 

studies; (3) regional studies, inzIuLing transportation, lane access, and 

zocioecono=rcs; and (4) environmental programs, including environmental and 

radiological field programs.  

3.5 Project Technical Integration, Analysis, and Evaluation Department 

The Project Technical Integration, Analysis, and Evaluation Depart-ment 

provides (1) technical integration across the INSI Project in systems, waste 

package, site, repository, regulatory, and institutional, exploratory shaft 

facility, and test facilities; and (2) technical evaluation and analysis of 

the site characterization plans and other technical docients.  

3.6 Project Regulatory Cocapliance Department 

The Project Regulatory Corpliance Department provides (1) nuclear 

regulatory compliance support, including regulatory interaction and planning 

and regulatory review; and (2) environmental regulatory colIiance support, 

including permitting anA planning.  

3.7 Project Quality Assurance Department 

The Project Quality Assurance Depart-ment provides (1) quality assurance 

overview; (2) quality assurance implementation support, including develoz....  

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

activities. The department's functions are further described in paragrcph 

2.8.2 of this section.
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TkZ up-,ort Servics Deparltmnt 

'rho~tC ~ ~. .~e ~ ro'des (1) ?&MSS adjnri~trat I T 

• O:t,: including pe~rc nn• services ard support to and coordination w"" 

d o..... n"and . opezrations, and systems support: and (3) putlicat;-r, 

- :es, in:lu, techr, -P edItl;ng, wsrd processnrsg, and graphics.  

-rcject •n•titutional. Relations Office 

The Project Institutional Relations Office provides support in DOE 

in'erc:tions w.th the State of Nevada and other affected putlic parties.  

4.0 pARTICIPATNG o•zA5:zA:: AŽ SUPPP.O CoP.A:TPo 
h.& °..6ain paipting ir t he 

Th-s section identifies the c.an]r :" ons Parlicip 

Project, the designated functions of these organizations and their 

relationshl5ip with the WP0. Particitatin- organizations and VTS support 

contractors are responsible to the *9-• for tec•nical activities ass:gned to 

ther. as specified in the WNSI Project VBS Dictionary and ProjeCt " 

tcchnical plans. The tec.nical activ:ties are to be acco'plished in 

3 ccordance with the QA requirements irn the WK•S: Project QAY, fNWSZ/86-9, 
S(formerly NVQ-196-17) and theL: respective QA.Ps when approved by the .  

4.1 NTS Support Contractors 

4.1.1 Fenix and Scisson, Inc. (F&S) 

Fenix and Scission, Inc. is the Exploratory Shaft Facility (ESF) 

architect-enzineer (A-E) fcr drilling and rning for the N1WSI Project.  

Responsibilities also include field surveillance and inspection of drilling 

;1' and mining, and subsurface facilities construction and testing.  

4.1.2 IHolmes and Narver, Inc. (H&N) 

Holmes and Narver, Inc. is the ESF A-E responsible for the design of tho 

underground support systeff s and the atbove-ground facilities. Responsitilitiez 

include field surveillance and inspecticro of facilities construction.  

Additionally, they provide Material Test Lab:ratory support, nondestructive 

exa:r-ination services, and field surveying services, micrcfilming, and arct:va: 

storage of )NS1 Project. records.  

4.1.3 Reynolds Electric and Engineering Coopany (KPEEZo) 

Reynolds Electric and Engineering Company is the prime support contractor 

providing support for subsurface and surface construction, dzilling, an .  

ing. REE~o assists in the operation and maintenance of the site facili4I-:, 

and provides procurement and logistical activities for the KNWS. Proe-',.  

requested.  

2 I p •.-.'e..• -. '. I Ad
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4.2 pP.71CiATN OE5A2ZATONS 

4.2.1 Lawrene Live.tblre Natioral Lats-at-ry 

Lawr@n:t Liver*r'c NaHioral Laborstcry is responsible for the develDerent 

of the waste package for e-olacement in tuft, which includes the defi2TtiCr, -of 

the package er.;rsr.nent, er8a l deveop.n..lent and testing, package des5ig, per

1orran:e analysi3, and testing; and provides assi5tance to other NINS: FrýDect 

participants in areas of specialized expertise.  

4.2.2 Los Alamos National Laboratory (LA"NL) 

Los Alamos National Laboratory is responsile, for nuclide migration, geT

che.-stry, rineralogy, and petrology studies. Los Alar,,os acts as the lead 

.:ri.-,cal organization fo: the co&r-natiT= an- she0duling of the £S testing 

progra:-,. Los Aia..os also provides assistance to cther N•'NSI P;:oneCt 

participants in areas of e petise.  

4.2.3 Sanda National Laboratories 
(Sir-) 

Sandia National Laboratories is responsible for (1) repository systems 

development; (2) data manager.ent and analysis; (3) systems performance assess

ment of the repository; (4) conceptual design of the repository; (5) deterr-in

ina the thermal and mechanical properties of the host rock; (6) repository 

sealing performance req irementS, materials, evaluation, design, and testin7 

and prcvides assistance %t other NNWS'. Proc.c% participants in areas of 

4.2.4 United States Geclogical Survey (USGS) 

The United States Geological Survey is responsible for (2) site 

characterization of geolog-, hydrclogy, tectoniS=, volcanism, and seism-icity; 

(2) acts as lead technical participant for the site characterization ý: l" 

activities; and (3) provides assistance to other N'S: Project participants 

areas of specialized expertise.

7 
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I

The QA Criteria and specific req-uirements associated &ith these criteria 

have been adapted to the NVSI Project activities through thia QA plan and 

shall be adressed in the QAPPS of the , the participating Organizations, 
and .T5 Support Contractors. hern a specaf-c criteria is not appliC&a-.e to or 

organiZd tionf'S activitieS, it shall be noted in the QsPP and recorded or. the 

cled 1.2 below with justification of its p-eoptior.  

che St .ý; e iLaOa.

U

I 
(111

U 

I 
I- 
I
cc 
r

I.t.e Quality A5urT,1-e (QA) Progrt for the NK,, Project consiSts of the 
c: Qualit As5 abe plar (QAP), the QA prograr. Plans of the waste vanae 

me r.et. -the tcpatin r Izaticns. and the Neva~a 

Test Site (NiS) Support Contrat _san the WS: project Ohfl:ai prcedresw 

reuiedto iz.Impenhft these do~t,=efl5 TemW rjetof wIl XssunitC 
this Qui and the W Ae, Off fIe of Qualit....  

r e n r it of this approval, QA plans may be issued by 

for forovant Pe. rhedng any A p t, iss--ued for xnteZ;x, use, the 
xoz •_r " _ V Wen any QA pia.. •S 44.•...•eh'i is for 

trarnsr-ttal record shall- be ap4rprate.;udblock for aptirot " is 

interr, use. Final QA ;.anS w7-1 a ebl 
f aO y 

r£ire~tOF Q' of Quality Assurance.  

Each NWKSi Prject' Participart shall develop a Quality Assurance Procgrn 

Plan R'ich shall provide 
the description of the organization's QA progra% and 

indicate the corn-tnr.te to the applicabie N"'WSI Project QA requirements giver.  

here:n. Each Quality Assurance Program Plan (QAPP) shall include 
conserion of the techr.C 1 aspects of the actiVities affecting quality and 

sYill be generated by the respective QA orgarni zation with assistance fror.t 

Lechnscl Staff . QX,? shall pronde instruction to implement and apl 

the QA requir�arenfs to the technical aivt of the thSI Projectt. It 

•thi be panned, irnpl2e.,nted, and maintained ir. accordance with this d:c,.= 

an'.>' beconsistent with and address all of the applicable req-riremZents of tths 

mrci% :A Plan. Manage.Zfent rbove or outside of the QA organization shall 

reularly receive information 
as to the scope, status, adequaSY, cc:pliance, 

etc. of the QA Progr&t. Mrac.emet shall perfOr. reainess 
reviews, as dee:- ed 

appropriate. Reatiiness reviews shall apply to major scheduled/Planned 

awhich could affes quality. 
Readiness reviews shall be used in 

verifying that specified prereqlaisites and progra•"atic requairements have been 

identified prior to starting a major activity.  

The hierarchy of critez' applicatle to the project are .hown, in riczre 

of the Introduction of this docuent. with the exception of the CF?,, where 

Sdev~3tiofs betweet. the requ-iremf-ts Cf the highe.-tier doctrents referenced in 

that Tiqure and this QAP exist, the requ-zretents of this doZ'.ent shall 

I prevail.  

/2. I .1 A CP.:TtPA

V 
I.  
Ii 

'1



X11-- A' S SUB T jE :?F:1OT:7K 

TL-s Appendixz pr:ý-. es req-.ire~r.ents fcr jdent4iatJ::n of stru-.tures, sy~sem 

and c:)-.:r~ents ;.-::tant to safety in the preosr hase and fcr identif

ificat-lon of t.he- tiariers ir.-:ortant tc waste isolazticn in the pcstclse 

phase wtlct are t3 be 1l.stet on the %,-.istq; an,' for ident~fiCation of th:se 

mni~cr aztavitie5 cond ,.=e4 du;rin-z site oharact1er atýOfl, c: stru~tt~C, oper

a^-10- or clo5a:e that relate to, nat-,ra.- ta:.-;er5 imrtant to waste :O 

and ;:hch are t-- be li.stet on the Q-uality Activitie s List.  

2.0 Q~2YASF~~c.TAFOR 
L',%SING 

"'he purpose cf the geologic rep:sitcry prcgran is to per-manently di;s;-se 

of hiat-level nuclear wast.e. In order to obntain a license for receipt an!d 

;ossinof ra-do:aot.4ve materiall at t!%e ce-l ogic reD-ositcry, it rust be Ndemcnstrated that the repzository system will fun -ti~or as req-.ired to pr-ote:ct 

health-- and safety of the putlic and the environfinernt. Req-zirexmentS for 

licensinc; a reposi.tory to meet this goa: are specified in 10 CFR Part 60D.  

These req-u:remfents describe *the perfor=.ance ob--,ectlves and other techn4C&, 

jcriteria to ass-are safe ope:aticn duri:-ng waste en;.acerient and retrie-val ( 

Lne:essary), as well as effective co~o~etand lcn7--:e=~ isclation 
cf wasOC t 

r.-lowinz per-anent closure of the gelgcre;ositor-.y. The QA Level7 

req-.irerment5s of this QA~ Plan spe::. the OA prograr. for these itemns and 

Srelated activities inportant to safety and/or waste isolation to assur:e that 

their ch-arazter:ization, design, constru~ction, and cpezatiofl Comply w.ith, the 

r erZ1 Iement-s of 10 Cr?. Part 630.  

S2.1 QULYASS-UP.AINE CPJTEF.:A FOP, THE ru-LIST A2!QM ALT AC-T:VIT:ES LIST 

The QA Levell I req-uirements of this QA Plan appl tiesadativities 

ir:pctant, to safety and4/cr aste islto.As derived from 10 CFR Part 60 

(60.152), this QA program~ is based on the 18 criteria of 10 CFR Part 50 

Appendix B. These criteria address, in' generall terrs, the basic el'ements .of a 

CA progrm uha organization, desion. contr-l, test control, inspection, 

and records Management. As noted in 13' CFR 63.1,52, these criteria are 

supplemented as necessary to meet the specifilc req,.irem-ents of the repo-sitory 

programr. In adtolto the QA Level I reTuirements of this QA Plan, items 

importlant. to safety and waste isolation are subject to the desi;gn cri.tero.a cf 

10 CFR 60.131(b) and 60. 1ý5repcily 

2.2 CRITEF.ITA FOR~ SON-Q-LISTA I TEM.S 

Certain items that are not im=:rtant to safety and/or waste isclatis* 

shall also be addressed in the license application to demonstrate 
ccr;:ian~e 

itf ;th 10 CFR Part 60 requ.irertents such as those asscciated with meeting the 

designcteicotnd in 10 CFR 60.1311(a) for protection cf wor.ker- health.  

-n.V N r.ti contained
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1.2 CON_-,`- OF TRZQ~ 

The Qa~tYMs~rnze rogr-~ ~ ea. ~r anýisat shall conri5st rof the 

~ co~tri oa: ~t~vt~t af~T~q-,ýality. The Contrlshl be 

co.-t~wth *he irn:ortan:e of the az~tiVl. ahsep~rcvedUe s by h o-iae 

de~~.Oei y qa>fied esZ4 e and be reviewed andaprvdbthco.at 

QA e op 4 byg Z uai r ,p: C to izrp e.¶enta týi s t ' ass jre that they m eet all. the :4; -

I

/X 

27Q:~

L 
C

C

The QA.P? of each PartIiCZpatin Or~varAile~etttI~ and ?T uPtCnrt 

sha b s~~tedto the WM?0p for re%:iew PrI:O to re ndsa 

a che::k>st based on, this NNWE - F-:: dn~LSh~an hr 

ea~ ro rnet o tis uCent is addresse- The *2 is also recqir~eAt 

each a chq,;" e-e i t a e on ?ThKSI/EpE 5 (f re r 1Y NV O- 19 7l ) f or the 

prep~at~ oftheW~-~Q~k '" he QA f ea:4h Pr~jet ati_~ 

Or~:~aflZa nd of S theV sh- all be reviewed, coments resZjve~, 

an th.4'Ze~tapoe by the WXM?0 wit"'Zr, 8 timely manner.  

1.3 QKPP v? .F:T.O 

Assuirane that the QA req-.irements have been adeq~Xately addressed and eff 

ertiVCY." W~pe ttd sl e p o i e by the le22 v"th suppor-t trcrr the 

SAC/ ~ _) Pce-Ct QAý Department durn the review and approvall of ea:"' Crga7.  

izaticfl's QA??, ns:Ionrtrg- and Suýrveilarnce operationls, and audit's of a::ti, 

vities. T7he Par::;:ipatincl C:ZanizatiZnc' and N1_rS S-,;pnrt Contractors? 

r~aazement s-hall alss Mnitsr their respNective QA:Fs through internaladt 

t, Assess the a:ieq2a~y of their p:oqra:Zý and ass,.re its effective 

mp eme nt ati or..  

057- OS F DATA KNZT GENERA7Z MEPR QA CONTROLS 

'The QA progra-n for the NN-S. Prc.ect pro-vides for the acceptance 
of 

0stng data for use in licensing activities 
that were not generated 

under 

the ~nt~lscf QAProram hic mets.therel,_,iemets 
f 1 CF GO 

~the r G cSperifio a mQthPodsa fhc: am.eetsthne cf.hisinformati 
on 10 e ccntaine 

in NNW'.S Project Ad::,nistrative 
Procedure 5.9nu. This procedure shall meet 

the 

reTof en'!n?5 - 1298 'Qualific-aton of Exi.Sting Data for High-Level 

N-jclear Waste Repcs~tories" (Fetbruary, l92E_). These recJrjir,!7ents are 

ccntainedd in Appendix 
G to this QA P.'an. Once accepted, this existing 

data IS 

classified as lprirmry data' for licensing pu.rposes.

I 
t
I 
t

I
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aThe w-7--%~f sand thcsae th~.d o.Te ap;s:aeLPror i-s deoignedtoernsur 

thteac items an r a tovt is passced a Alee thea:ýet iLst consitd Ouali its 

potent-.*al ispat meetracC r ch,~ thes of radiolomen a hfalth and 

mae:r.tCa.inoititY of Ithremos~tr css and sciv-le he FqhleS.l Thse GaC:1=i: 

QRepa-iztory Por~.- Sut22 toa :den~tfy Asurec apRorae q-.aeiety' (assrace 19;:)s 

betreel. item~s ant a:tivities that affect zailo.alt sscea~te wath safte r.  

thatrach iteml fractivity isass euipent a QAtrutvell fhat sconistyoenat w is, 

p:ýent~rralc confa:t.atrOn, ortance, c:losure, andtrm deof rardicci~r- handha 

d~saft, was.te~o isurfaeon ha~~ neat assnd sft, the U.S level for a 

Piev: lvP7in thenin act-ernsth oeatly. n 

1.v APPLIATIO OF QA 

rainant4._ QP thth cooleps itcry the ts re armn s of this. Thce Ptr,;.cip!BBn 

(frc~eriza-n Nor1611 shall btentesytalhed apbYpi~t ech WNlit Particante attevl 

f:allI~tiems EandQP h~iasr that fet procedure asreqiraed wto sier~n h 

Cýhreuirefl tint5 ofa this do: nen req .proerly dcn'tuctiont, fconitr olledaind 

pef-drated thoufih atpolic sttermaent cor eu:eandf de centrnt signed an 

dsmantsinle of ufcal. Te Qa:11tishal bne applgied, threughoutetel lfeof a 

p,,NnicS:.a Pr temt in accorday shall the esapbised po alicies: projct pareS:_'ant 

instrvedtinf5 the acivt.•3: 1apyt l tm n ciiiS af '

qAlity. tht a.o=.e sh vi{cthf the re,,.orent ofgnithios dortcipnti, in S1/S6 

proj-ect an NO1E7,sthl e de'nae fntatlsh c y heeac NS oranzains.iThe QaPt the 

earlides conro vacticaletine c-5.that affectl the schality fof thienifed 

ztructures, ah A- syshm, ald cocpoent tohan poedutent corsen-;4dto withln thei 

mandrtane.d theog a plctiytisthatemno afet qualty shallmen scopighed under 

suitatly ~ ' coTrhee QAdtn.F sontrll b -ed codtionSinlhude the usfe of'h 

Iaprojectandthe *qpes-nat, functionse thir~esea orgndiztions. for QcomPPhi thel

Q:A.K:TT ASzt2A$E * P1)G RXM ~ t~j 1t

I
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bcn satxsfOd Te prOr . sna :oI nt the neep, fo! sp:.al C!;:

tr:ýIs, processes, test ec;;i~ent, to-,s, and klS t attain the 

q'~allty, and the need forve&t: 
r-I !q'AS;&=i0"i tt-rP ee

rqviewt or a cm.l4r.8tior of these. Tne pr==an- shall provide for 
indotri-a

tion and', as necessarv, tra.-.2,n, Of pers,_nne: perfo~rr~n aciiista 

afet q~uality to assure that suitable proficiency is &:hieved 
and maintainei.  

T.Wie -hal.i req-.uAarly assess the stati~s and adexýa~y of the W, 

Prccrar.E Of the Part iclpat;.ng 0rgan.-zati:ns a-A. N-S SpotContractors 
t7 

'~ns of over-view, sur-ve Il18nce, and a-at_ activities.  

2.0 A?:A:lOF G?3E: Q- z7--S:A 
2.1 S'-?7E 

22.1. EY7P, oF APPLICAT:0N 

The re7'._rements of this seo:tio. are ap-licat~e (as definet he-rein) t.c 

all items ant a:::'vities that affe-_ýct ;a:ity du.rin geologic repcZito-rY $ito 

Schara::enizatior, faccil'ty and equipmaent ezýS procurement and construction 

~ii :~:tYoperation, per r,=znce cofrstrpermanent 
closure, decor-_,.5sisn 

7., a. t d is-arnt~ I~ . g0 2r "ace facilitieS. Th"e preparation of atiitrtv 

t~ n a oer~erF lanntn7 n:.,u,7erts s~a:' not re.cu re QA level nssigTn¶ents, 

~tfor- pr:lect l.evel doctents wtich are spec .-~ally required by the 

'WaS-e PciyA:t of 1962 (as amentded', or are reurdfor licer.sinz.  

.~dt~o.,proc%:urent of a r s t ra: e =~e~ (i.e., Office sur. eS. do 

not e~~r QA ~e 3 fl~Cts. he ~ shall develop a PFojec 

a d:nist rat ive `rcur o: the a~p: lioa on of1 graded QA. The procedu.re 

5FIbe in cors~nance w~th the, 
QA re7 -ire~rents specified 

herein. It xrx. b.? 

nl-zCŽssary to ex-ent certain W45: jt~ers and activities fror. QA Level 

a 5s C-.71 n . FRe'jests for exemptýions shall be doo'~fented and shall 
contain 

sufficient. justi-ficationl to support the exemption reg-uest. Such exept-ons 

shall be approved by the VLT-ý PQW.  

2.1.21 PURPOSE OF A GRADED QA PROGRM 
9 

The purpose of a graded4 QA progra=. is to select the 
QA req%,irements and 

measures to be applied tO itern~s and a: ýVti.es in the Repository Pro;rar.  

consistent with their impcrt~nne to safetv, waste isolation, 
and the 

achieve~ment of U.S. Department of Enery ZE Lison, object.ive Thi -1 1 

be acconaplishet by delibterate qruality plarnirng and sele.-tive applicaticn C f QAý 

othe itez or nctivity to be peI 'rfoeAd, w;.th varying degrees of 

QA appl'ied deedr.- lcin cov;lexity, cosq'ele of fn_4Ille, 

re~lai&lity, replica.tility of results, and econ~ic cons iderations.  

L
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- --, )V:V- 1101; OF :TH VEGFIEL 7-4L~?C :sN:~~.

*~roa:I InO.e51 iden ~yn those it.S anld t~ Vh 

f,ý41%re coult cause undue ý.isks to the P-ýi: aonnd taiY srsTes C.r exC 

d4A interruP.1t o fa:."lltY operatO. a, hc~~5~*o~ ose~o oh 

and (2) en~su:.flg that these itern and acti~tC are covered by a" 

Q T-~~ A2:erflat~ely, a t te~. wn :s e failure or ma-fnto ZudrSl 

o~-yin oe~a I~ inconvenience or n~egligtle C.cn.O lssma Betweersn 

3 quality inspe:ir'C. by the purc-haser uentedeieyo 
the itesm. etwee 

these two extre~esr there are vaz~rg (ldegrees of 
QA to acIev h esr~cn 

iiec n the ql~ality of the ccc.peted line Off &ati'vitY.  

begrated a--roah! set forth here pruvides flezmb.4titY 
in the set: 

the crali ty ass,4:rane req"ýirements 
tco be applied to Ur. Iter ra~ 

ira s co~rnens-.uate w;.tt the relative rpra.e of the role or fu~nctio.C.  

assiqned to the ite:: orI ý-=t!itY.

The req'-:remenIts .. ec~fied in thzjs section .are to be used to ap;-y the 

graded.I al- phgs~ Y t ll Kc 1v3 project, ,,e=- gnd activities.  

2.2.1 SELE=101,* AssTh;: iET AN: QA RE P1/I: 

The approprigtC Q0ulity Ass,4ran~e Leve7 for any iter. Or' activitY shall be 

de:tc-r%ýet by the c n f de:iSiOn criteri.a as provide.d tv the 

Aýý7:;½itrative Proce:1W,,re. The basis for the sele~tior. Of the Quality Assu:

ance Levell and assizned ce'. r e rer;, .t sh. be 
eo~ftd th s~e 

Quality Assurance Levels and QA req,, e.rie.nets must be sa~bmitted to the 'eDZ fo 

review, resolIution, of croý-entS, and approval prior to implem~entatiO. 
or use.  

This review and approval shall be performed by the PQF and apprcPr_2,,:te 

WY10 Branclh Chiefs.  

2.2.2 SELEZTION OF SPECFI QA LEVELS 

This approach in.or.porates three qality assurance levels (QA level) oi 

which one will be gssigný to eachI tech:o-ýa' task that affects the c-uaiitv ct' 

the NIWS Project. The defini~tion~, application, and assignment to each c! ths 

three QA levels are descriI>ed in the following discussion.  

2.2.2.1 QA Level I - ar:e those radi~clogical health and safety related iterzs 

and activities that ar IMportant to either- safety 
or waste isolation an'd that 

are associated with ht~' ability of a geologic nuclear waste repositcrr'y to 

function in a manner, that 
m:evýents or1 Mitigates the consequenlces 

of a proce~s, 

or event that could cause tincue z,.sk to the rad~io'.ogical h~lbadseyo

I 
j

I

I
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sy s t e. component s, ant related act.ItIeS eto the preventio 0 

Itigat~or; of an accident that could result in a ra-.-ation dose 

•ithr to .the whole boy or to any O'Ca- Cf O.• zeff- 0: Cojrib.thlGA ! zt C! 

beyond the nearest boundary of the unrestricted area tt any time until the 

coT~le'IOth of th'e pe�r~ rie't closure cf tho repý5itory. IteMU and ACti" 

iLmpzrtant to waste isclati3Tn are those barriers and related activities w," h 

Mr1.st meet the cri_"eXia that addess pcst...sure pe:f.an~e of the enneeret 

,,krJ natu:al barriers to inhibit the release of radio-jzlides. The criteria 

for items cr act vitie" iru.prtant to safety and waste is:iation are fount In 

10FP,6C, and 40CFP.191.  

2.2.2.: QA Level 1: - are those activities and items related to the systems, 

strusture and componentS whizh re -,ie a level of q'rality assurance 

5' -- '. nt t1 prnvide for reliail•tv, rin ai•*,"y, p'.lic and rep:sitory 

wok" .r.. - health and safety, repository worker radiOloqical 

health and saf::v and other operatinal facrs that would 
have an iapa:t o 

DDE and Wý•-. concerns, and the envir:c-.-ent.  

2.2.2.3 QA Level IUI - are those act~vit.es and item not classifi•d as QA 

Levels I or I.  

* 2.2.3 APPLICATION OF LEVELS 

2.2.3.1 QA LEVEL I 

QQA Level I is the most strincent level of quality ass-ra-ce. It is tc bc 

-e to those items and activities that mav affect the at-iity of the repc

sitcrry to meet the preclosure and post-losure performance objectives specified 

by the NRZ and the U.S. Environmental Prctection Agency (EPA) for protecting 

p'tlic healthA" and safety fr" 
- hazards. QA Level I activities 

which are on the Q-List will provide the prirmar" data input to the basis fc 

the NFR to authorize construction and to issue a license for the DOE .to 

receive and possess source, special nuclear, and byproduct material (Waste) at 

the geologic repositorYý. QA Level I control and doc-entation must be applied 

to activities, includ-ing site characterization, scientific investigation, 

faoiLity and equipment design, procurement, and construction, facility 

operation, performance confrlo ation, pe-ranent closure, and decontanatJ-r, 

and d -smantlin of surface facilities when they are specifically concerned 

wzth the protection of the puliCc's health and safety with respect to a 

rad-clogical hazard.  

To keep rad-ionucliden out cf man's environment, a high level radioactive 

waste repository vi2 utilize engineered systems, structures, and co=;ýnents 

to contain the waste and ensure the sh:rt-term safety. The rep-sitcry also 

will utilize the naturn• barrieers to aff..r. . ong-te= isclation. Wj.r.jn this 

context, QA Level I must be applied for near-term safety as well as long ter-_, 

isolation as per the folloting: 

,i 
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Io Where it .S and activities co'ul affect the -?OCur rd~olo;lcal 
health and safety of the general public. SpediOa-y, thiS •aOS 
htema and aftivitieS that coud - cause, or result in, -an a¢¢.en, that 

citsd result in h radation dtse, either to the whole body OT to .ny 

organ, of 0.5 rem or greater, e~ther at or beyond the nearest 

boundary of the unrestricted area, at any time until the permanent 

closure of the repository.  

o Where ite:s and activities wili provide primary data which will be 

relied on for perforrmnce assessment of the repository system. This 

data are the field and labsratsry data and subsequent analyses that 

provide the basis for deterrining an, demonstrating that the natural 

and the engineered systems of the repository ay capable of maeting 

the per'.OrrT e objectives for waste contair•ert and isolation. This 
• , • r m a ,s a n d w h i h h v e s i g r n f i c a n t = p ~a . .  

includes all e= .eriinents and re c which have a i. .  

to site-characterization or are an essential part of the data base 

that di.rectly support the final design of the repository and waste 

package performance.  

o Where activities could adversely irpact the waste isolation 

capabilities of the engineered and natural barriers.  

o Where itemis are relied on to meet the postclosure performance 

objectives of the engineered barriers of the repository system.  

o Where items and activities that, having failed, could cause a fail-;re 

of a QA level I itemr, or irretrievatle loss of QA level I data.  

0 The design phase that involves the preparation of detailed design 

docuents (such as drawings, specifications, and analyses) will be 

assigned a QA Level of I. One of the purposes of this design phase 

is to define items that will be procured and/or construc'ted as a 

result of the design activity. The definition of items includes a 

detailed description of their fxnction 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 QA level assigned to the item.  

2.2.3.2 QA LEVEL 1I 

QA Level I1 is the second highest level of quality assurance. QA Level 

i1 controls and documentation shall be applied to the NNWSI Project 

activities, and items that are specifically concerned with no0 radiologioal 

operation of the exploratory shaft faý.ilities and repository, and the 

radiological safety of the repository worker. The high-level waste (HLN) 

repository will utilize ýngineered systems, structures, and coponents which 

must be designed, constructed, 
fabricated, tested, and operated to meet the 

perform adnce objectives during the operational phase and to minimize the 

nonradiological hazard to 
the public and repository 

worker and the 

rcadolog~Oal hazard to the repository wcrker. Additionally, activities th.a 

have a malor impact on project costs or schedules that could delay the 

achievement of DOE/Off ice 
of Civilian Ratioa.tive Waste 

Management (OCR .) 

"mi"lestons must be appropriately controlled.

St.
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ý e, Quality Assurance Level II must be applied to ac-ivit!it an•d t-5 

o Where items and activities that are essential to the design1 COrtsru"' 

ction, and operation of the repository or of the exploratory shaft 

fa:ility, and could have a maZr i•mpact on the non-radiological 

health anrv safety of the public and repository wk 

o Where itens and activities which having failed or whiCh are f-r...  

inadequately woult cause repository workers to be exposed to radi

tion or ra onctive contaxination levels in excess of the limits 

expressed in 1.C7,-.-

c Where item.s lnd nativities could affect the retriovatllity of waste 

up to the tine of repcsitO•ry closure. 
Ii 

o Where ites z.nd ,:tivities that involve the nonradiological 

operational reliahility and maintainabilitY of engineered syste=, 

structures, or c=ponents.  

The design phase that involves the co•=arftive technical analysis of 

alternatives/methods/ecr,;ipme-t to deter-4nAe which 

alternative/method/equipment is preferred, shall be assigned a QA 

Level of 1I prior to execution. Where a particular item can be 

identified and defined during this phase, a separate QA Level 

assignment may be made for that ite=.. Once the QA Level for such an 

item is identified and approved, design procurement and construction 

activities shall be governed by the QA Level assigned to the item.  

o Where items and activities that, having failed, could result in a 

major cost overrun.  

o Where items and activities that, if failed, could result in a major 

schedule slippage.  

Quality Assurance Level 1I a-ctivities may have as much imortance as 

Quality Assurance Level I activities; however, except when used to support a 

Quality Assurance Level I activity as indcated in the following, they do not 

provide primary information in the licensing efforts. In most cases, 

a- iviti s controlled in 
accordance wit' a Quality Assurance Level 11 progra= 

cannot be used subsequently to directly support Quality Assurance Level I 

activities unless it can be substantiated that quality assurance requirements 

equivalent to those which would have been applied to a Quality Assurance Level 

I activity wore izplem ~ted or that a technical justification process is 

applied in accordance v:ith KNWS: AP 5 'Acceptance of Data and Data 

Interpretations Not Developed Under the NIWS: Project QA Progra=.' 

.7 XL" , ... .. S 7MN•. -- E V ,.G



2.2.3.3 QA Z...L al:: 

QA beel Il. ~ the r~n.t level Of Q'1;Y 

:: QuAlt Lev ~ . -tZ aes are su ch that they nave n : w ':or 

f UnctioTn in the ch&.acatorixaorl Of tht sit* &n ei~ fterpSOY 

Sthey req'.uire g:ood practices for the 
intended use. Desigm phases whi~h A.Ve 

purely p~reliminarY; arnd are conducted ts def~.ne 
the range of alternatiVes/ 

~ whi~h are felt to be worthy 
of more deta~led suysalb 

a~ssaned a QA level. of 
:1 prior to executio.O~ 

Those activities controleA 

acsorda-:e with a Quality 
Assurance L~evel Ill prograt cannot SutSe~rutn-lY 

be 

used to directly support 
Quality Assurance Deve' 

I ac-tivities.  

I,- some cases, data or data inter-,etatio-s 
generated as a resuto 

a:tivitie$ controlled 
in accordance with QA 

Level 11 o~r III prograr"3r or 

actlvitles performed prio~r to the cc0 ýete in e."..ntaticn of the KNUS: Pzcole_ 

Quality Assurance Plan may be used in tne licensinlg Process asb55 ~ z,-I .  

corrolt"rative informatio.Q~ r r ý:

I

QZ7..l7YKS~~*:E pFRFX'

I

00111 M§MMxMMWMý - ---

The requiremenlts contained 
in thisdoen apytoQaiY srne 

Levels~~~ ~ I n IieSadatvities anjess otherwise noted herei.n- The 

reqir andS 11oe c Q ee l items and act! .ities are those 

manoenaladmnisrative, scientif~Z 
engineeriflng e~il n 

lanaoriator pAct~iCs tha r oO used by the organizations Part"Cptn 

in, the N~wTS'.roet 

3.0 QA AclIv:TES 

3.1 OVERVIEW 

Each ?WSPojc atcipant shall p>erfOrm -overvicw of the CA 

activit~ies Of P-1l c)zganizati4fls (in:-l-ud-gs~otatrSdigspot 

wor) uderther ur-view. ove-rview ýs to iluethe following 
a 

approp-riate: 

o The review and approval of QAFPS.  

o Surveillance of aoctivitieS ',5fecting qjality to verjfy Compli1ance 

With requirements.  

o PerformaI.nce of qua'--Y udttoviythe adeqaacy and co:,Iiace 

of QA progra=S 

- 2..N~?,PR0VALL OF QA PR0GRAY.S 

Procedures are to be estatlished by each )fNS: Project PartiCiPanlt 
fo~r 

the review of, QA prograr. documentation of those organizationls under 
their 

purvieto for adecraacy, car;4eteness and relevan~e.

'I
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7r~ ri cOJt sta~.i 1oend-Ay tnti types o4f al:ýr:n to de n ifzrttY toe ,r~istiet 
reviewre and aize..  

review and ap;roval, assig, resp fo eview, and identify the 

methods for do:umenting review and approval actionf R#Vi@wS of O A prt.  

documentation shall te recorded or0 che:klist5 or other Ioa.n that speC•Y tht 

criteria for acceptat.'itY and indicate conformance or nonconformance.  

4 . MANAGE!Cw•- k:zTAsEsS'cl 

4 .I FPI7JENIY OF Mk;A3rME 7 ASSESSMICTS 

Management assessments are to be conducted at least annually for 

deterr..ning (1) the effectiveness of the systecr, and management controls that 

are estatlished to achieve and assure quality, and (2) the adequacy of 

resources and personnel, provided to the QA progrL¶,,. Managment1 is to verify 

that the QA program- is being effe-t.V ly imp"emnted and that personel 
are 

trained to the QA requirements of the program.  

4 .2 PEPYOKMANCE OF MANAGMEC17 ASSESS.MENTS 

Management assessments are to be performed by the *wO and each )¶WS: Pro

ject Participant. Each organization is to develop its internal procedures for 

planning, organizifl, performrng, and doctrrenting the management assessment 

conducted, including the analysis and report.ing of the results and the 

tracking of recosmendations. Copies of all management assessments are to be 

provided to the Project Manager, SC and the WY)D PQM. The Project Manager, 

h/20 will make a .. p ,:,lc sub.rdttals of a, assessment reprts to 

OCRWM. Management above or outside the QA organization shall be responsitle 

for thtý management r~ertactivity.  

5.0 PERSONNEL SELECTION, INDOCTRp:NA1ION, AND TMAINING PROCrDnuPS 

5.1 rSTABLISIDEcND OF R.EQCIREICN7S 

All NNWSI Project participants shall establish re.uirements for the 

selection, indoctrination, and training of personnel performing or verifying 

activities that affect quality. The req.irements shall establish position des

criptions that set forth min•.um persornel crualifications and provide for 

appropriate indoctrination or training or both, prior to initiation of activi

ties that affect quality. In addition to the following requirements for indc

otrination and training, personnel performing activities that specifically re

c7tu.re certification by applicable codes and standards (e.g., lead auditors, 

inspectors1 testers, nonde.ztructive exam'lners, etc.) shall be 

certified in accord.nZfýitý th- detailed req-uirements specified in App.',n-iZ 

C, D, or F, as applicable.  

SL ;ON I.  
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5 I pOST•ONDESSKP•N... 
.. .  

i ........in position descri pions fcr each po . nvh 

~rfo~ce of lAt~v~ties tWa 
affe:t q'iblty.  

"Per"onnel se"eted s•.al 
have e and e.perien'e co~mrensurate with 

senonef'1• - -ified in the p-,sition descrpt on Reevnt. .j 
I . . .. &hall be docu"

the rin jm x:• req • , : ... .r- This ver i 1ca•.•v, . . . .  
cztion and experience shall be verified. Tra 

The initial capa'iities 
of a, individual shall be based upon an 

uin.. of their educatiOn, experience, and raninig and corpared to those 
e 

atlished for the position, Evaluation shall be documented by mnige: r 

superviscrs responsible for the activ~ties to be performe* .

Prior to assigning personnel to perfoe . activities affecting quality, 

they shall be indoctrinated as to the purpose, scope, methods of 
ir~lementatiof, and applicability of the fcliowi ng documents (iflUd-ifl 

changes thereto), as a minim'r., as they relate to the work to be adccnlished.  

indoctrination may be accolished- by the use of a mandatory reading list, by 

'rou: classroof, presentations, by vide: pre~entation, or other instrut, n 

•ethods.• 

o Imnplementing procedures and Work Instructions (applicatle to the 

individual's responsibilities).  

o Reg-uations 

o project leval Documents 

5.1.4 TRAINlNG 

Prior to assigning personnel to perform q,ality affecting activities 

training, if needed, shall be conducte to gain the required proficiencY. The 

training (in-depth instruction! shall include the prflinrCs, tehniques, and 
re'ir~enfts of the ativity. Su:h in-de;th instruction may be internal or 

external classroom sessions, cl5sro• sessions suppiemented by hands-on 

workshops, on-the-job training, other instructional methods, or co=-finitions 

•!thereof.  

" 5.1.5 pRFCIN" EVAL 6ATION4 

After the initial personnel qialification evaluation, the job ProficienZY 

of pers-.nnel who perfor activities affe:ting quality shall be evaluated and 

documented at least annually. Proficiency evaluations may be performed in co

unction with periodic or day-to-dsY employee performance evaluations. Prcfi
cieioy nvaluations shall be perfcrd by managers or supervisors who have res

ponsibility for the activities being prformed or verified.

2777 I XL TY AS S -•"•N 
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*5.1.6 pL=cP$:S 
Re::ids cf pers•rfnel qualifatiO? evaluations, ind.Mtrinftimf, U*.-..  

and profcilency evaluations shall be retained af lifettme QA records. These 

reccrds shall includt, a5 a F;nxrK, the itemS linted be~lw, 

52...2 Persnnl Qualificatiof Evaluat~Zn P.ezcrds 

Fe::rds of the verification and evaiuation of a candidate's educaticn, ex

perience, and training, compared tc those reqited for the position.  

5,1.6.2 Indoctr;nation Mecords 

Reccrds of indoctrination which inr:lude the objective and content of the 

ir.d:ctZ.natio¾ date or dates of indoctrination, and other applicable 

information.  

5.1.6.3 Training Records 

Re:::ds of training which include the ohreztive(s) and content of the 

training, name of the instructor, attendees, dates of attendance, and resu-lt 

of proficiency evaluations (where applicatiel, and other applicable 

infcrmation.  

S5.1.6.4 Proficiency Evaluation Records 

Re::rds cf pr:finienfy evaluation sha:, include, as a m the ne 

of the evaluated cmpboyee, the evaluator, evaluation results, date of 

evaluation, and the .:tivities covered by the evaluation.

h
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scmrlrlc PIW ESTIGATION CONMROL AD DESIGN CONThOL 

1.0 SCIENTIFIC I)rtSTIGATION CQNTRpL 

1.1 ppjZpAp.A:mO OF PLANS 

2.1.1 RESPONSIBIL'T;ES OF THE pRIN-IPAL INVESTIGATOR 

Prior to the start of any scientific investigation, the reoponsible Prin

cipal Investigator (P) shall develop 
a sientific investigatio, plangn 

document for that investigation. scientific investigations Categorized 
aS 

site characterization activities as defined in the 
.utleir Waste oli-cy A:: 

(as aenrded) shall utilize study plans as the scientific investigation 

planning document. The X'CO sha.,ll conduct a technical, QA, 
and mrnagemen 

review of scientific investigation piarrifl d:c:ers and approve the docz..e.t 

prior to implementation. Study plans shall also be reviewed and approved by 

OCR•. prior to implementation. Such planning documents shall contain or shall 

reference the following: 

1.1.1.1 Description of Work to be Performed 

A description of the work to 
be performe- in the scientific investigation 

and the proposed methodology for acconrrpIishlnf the work including a discussiZ r.  

of. The overall purpose for the work shall be provided in the scientific 

investigation planrnig doc-•ent. References to any applicable r, 7 latiors5, 

reo.'irements, performance criteria, key issues, issues, information needs, 

higher level scientific investigation planfning documents, or Work Breakdown 

Structure (WES) item-s, for which the work is to be performed shall also be 

provided. This discussion shall identify all of the factors and concerns that 

are important for the planning or the performance of the scientific 

Sinvestigation includinO i•dentification, explantion and tification for 

.,s where scientific notebooks are to be used.  

1.2.2.2 Description of previous work 

A description of any previous work which will be used in support of the 

scientific investigation, ýncludtn- the identification of the Quality 

Assurance Levels, or Quality Assurance (QA) controls, under which that 

previous work was performed. Note: This req.Jirement does not apply to study 

plans.  

1.1.2 PLANNING DOCUCN'S 

The scientific investigation plarning document shall contain a level of 

detail which would enable an independent reviewer to determine the appropriate 

QA Level to be applied to th; investigation. For Site Characterization 

activities, the purpose and key =ilestones of study plans is described in the 

SCP. The format and content of study plans shall meet the requirements of 

Appendix Z of this QA Plan.  

2 SC tDSVG$ CoTZL
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On:e a .ciontifiC investigation planning docnent, as specified in 

Paragraph 1.1.1 of this section has been developed, the aglity ASurnat 

Levels for all of tne items and activties which are assC!3ated with that 

work, tray be assiqrel.. It may be necessary in some cases to assign Quality 

Assurance Levels tc the iteirrs and aCtiv'ties w.thln a plan that was prepared 

earlier.  

Therefore, the Quality Assurance Level assigrqents are not a part of the 

planninlg do:xe;.ts themselves, even thc-,;h they would normally acco,-•rany those 

p'(lan,"g documents and go through the same review and ap-roval process.  

1.2.2 CNTF0PY.Aý-':E 

Scientific investigation planning ... :.• nents shall be prepared and Qja.lity 

Assurance Levels shall be assigned in accordance with the methods specified in 

the Nevada Nuclear Waste Storage Investigations (N`9WS:) Project A r..1Ztr~AtiVf 

Procedures Manual.  

1.3 PRVIEW A)M APPROVA! PROCESS 

1.3.1 RESPONSIBLITY 

The responsible Participating Organization shall conduc"t a technical 

review of the scientific investigaticr. planning document. This review shall 

be performed by any q'ualified in4ividual (s) other than those who developed thfto 

original planning document. In exceptional cases, the originator's i=ediate 

supervisor can perfc-!= the review if the super-isor is the only tech.nically 

qalified individual, and if the need is individually documented and approved 

in advance with the concurrence of the QA manage: of the originating 

organiza--ion. The results of this technical review, and the resolution of any 

cc.'sents by the reviewer or reviewers, shall be docu1mented, and shall becme a 

part of the QA records.  

1.3.2 KASTE U-,R-T7 OFFICE FEVIEiW 

The WQQ Prcject Qjality Manager and the appropriate •Z Branch Chief 

shall review and approve the nci.-tific investigation pla-n.ing docuent prior 

.o imzplementation. T h o W-71 0 shall return the planning doc-ent to the 

" organi~nt.'' 2' upon cc=;etI,^, of the *12O review and app:cval 

SStudy plans ..... : be reviewed and approved by OCRWX prior to 
i implementation." 

1.3.3 PEER REVIEW 

A peer review cf the scientific investigaticn planning docimert wi4l be 

conducted when deemed necessary by the '.

ýT
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Interprettionanal si ha~ll be perfcrrnet in a p~lanntd, controllet, &nd 

Idoc'mente4 
manner. Interpriftation/ana*YS5s 

hall be0 prfoF5'd *Tnd 4opeted 

in su.f~icen,ýd-ai.a to pup-ýs,'mth sitr~pios, input, ?efefencts, 

cnd un~tS uch tha:. a te:hnically 
qvaiifi.ed person 

may review, understand, 
n 

li:rfy the anaiys;_1 wit-ho-t recourse ts the or gnator. These doc nents ;,.a,^.  

Sbe legi.ble and in a forr. su;Jtate for repro.utoiflr, n erCa, 

Calculations sha`1 be idert.in .eb sCt originator, reviever and date.  

rocumnentatiofl of interpretation/ar-a ysis 
stall inc.lude thefoljn 

H o tDefirjtiorn of the otje::tive of t!'e 

o Dlefinition oo input and their. z,_-zcts* 

o A~ listing of appl~icable rreren~es.  

o, Results of literature 
searches or othner background data 

to Identification of assuptionls p 

oIdentificatiOn G! Any con.puýtC cacul,;atior, includinlg cpzte ty, 

prora~. rxLne, re'1Sý510 nptotpt evidence of proqrin 

ver~.flcation, anA the bases of application 
to the specific Problem.  

c, Signatures and dates 
of review and approval by 

appropriate personnel.  

1.5 USE OF Co--IF PPROGP.As.  

c.ter programs that are used to support a lies1 apiato1halb 

doccmerted and controlled as gpecified in Section IISubst- ion 3.0 an~de 

Append14X H of this QA Plan. The documentation an' control 
measures shall b 

con5sitenlt with 'the guidance contained in ?PG86 
'inlTechnical 

poS1tiofl on Docurentation of Compute~r 
Codes for High-Lvel 'Waste 

Manalie-net.  

1.6 THE USE or sICIE!7-:rl: N=EB~nM VERJS"S THE 

USE OF T ll.I~L I PROCEYJP.S 

There are two~ mthod-5 which can, be uWe for the quaality assurance, 

documentation and cont.07. of Scientific wc.rk. These are the scientific 

no~tebook sy~teM and the technical jzipezeftinq procedure system.  

2 
s::LST.G'ID D ES:GN COFP.C1L



t 

t.

MW

NNWSI PROJECT QA PLAN ile 

why are using a hi;t degree of professlor4al jd•--,•.t, t- i bead ortc ! m--l-,et 

or developing the methodoog'Y by which an activity will be accompished. bWhe 

the az~enti~i= notetook sy-'ter. is uset, the studp plan or scizntiic 

investigation plarx.ing do:ument shall t- the controlling docuent us*e t5 

pt:'orr, the activity since it de05,ribe the propOsed approach or 9gneral 

procedure for a .ishng the work. Alternatively, the technical 

inpler-enting proces.-re syster. will generally be used when qualified ersonnel 

are performing rept-itive work which does nst include the use of a hich-dearee 

Sof professiclal judTment or trial and error methods in the performance of the 

work. petailed tevnncal ir lementing procedureS are required when it is n:t 

possible to deviate fror a prescribed sequjence of actions, without endangering 

the validity of tne results that will be obtained fron the work.  

Modifications may be made to these pro:ed..ures as detailed in Par&. I.C.2.  

Logbooks or appropriate fcrms or both are used, particularly in repetitive 

ir:•:k, to do:-.ent the perfcrranze of the wc:k accordfn. to the t#CLhneOa 

•_urplementng procedure, and. to maintair. absolute control Over all othe: 

aset fthe work.£' 4tw/ua ':' 6h 

1.6.2 TEc2CMIAL 1112 M1:1I)I PROC~ESI1 

Detailed tec 'nical "ifementing procedures together with appropriate lo0

bo•ks and other upvorting documen ts, s.all be used whenever the 
work is repe

titive. Such chnacal iz;leme,,tntig procedures shall be developed in 

reviewed for conpliance w;th the re;-re.... ts of this section of the QA Fia..  

ismybe madie to the technical aspec-ts of technical imp lonentin 

e due s 
. .f the 

chan- - m-dif tn i " +6h, -. n the scope of the study plan or scientific 

or interfere with other site 

characteriZ o a- iv. be o•f,•,h• ie07' e -.  

Requirements and acceptance or rejection criteria, including required levels 

of preoision and accuracy, shall be provided or approved by the organization 

responsible for the scientific investigation, unless otherwise desigeated.  

Technical procedures utilized for scientific investigations shall provide for 

the following as approp~rite: 

0 Requirements, oh je s, methods and characteristics to be tested or 

observed.  

o Acceptance lir"t5, if applicable contained in applicable documents, 

including precision and accuracy.  

0 Prerequisites such as calibrated instrumentation, adequate and 

appropriate e*;-ipsent and instrumentation, uitable and 

environmental conditions, and provisions for data collection and 

storage. For activities of long d---ratio, specific provisions 21hall 

be established and documtn•etd for instruentation whose calibration 

interval is shorter than the 
expected duration of the activity. Such 

provisions are tc be designed to ensure valid.ity of data throughout 

the scientific investigation.  
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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 plan or 

other scientific investigation planning document which controls the 

work.  

o Equipment and materipIs to be e=;loyed during the experiment or 

research, includin2 .ýy necessary design or fabrication of 

experimental equipme:t and any needed characterization of starting 

material.  

o Calibration requirements.  

o Dated signature of the individual or individuals making the initial 

entries.  

o Special training o7 qualification requireents.  

"o Documentation Af cuitatle and controlled environmental conditions, if 

applicable.  

"o Required levels of precision and accuracy shall be identified.  

"o The potential sources of uncertainty and error in 

scientific investigations which must be controlled and measured to 

assure the investigations are well controlled shall be identified.

s:~)~rxzi~t ~X~~ ES~as coIw'n

Scientific W:tetoks along with other appropriate doe.uents My be used 

to documl~ent scijAi" investg ations Ind experiments. In such cases, this 

documentation shall be • fic.ent such that another qualified scientist can 

one the notebook to retrace the investigation and confirm the results, or 

repeat the experiment and achieve the sA.- results without recourse to the PT.  

1.6.4 FOPXAT OF• 13CUýVMTI0N 

Documentation of scientific work i.e. experiments and research shall be 

performted using bound logbooks or notebooks to provide written record of the 

experinsent or zesearch.  

1.6.4.1 Initial Entries 

Where apFroriate, an? prior to initiation of the experiment or researth, 

the following entries, as a ZnI-, snail be made 

0 Title of tho eeriment or researwh.  

o Name of the qualified individual or individuals performing the 

experiment or research.

ii 
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1.7 CAkNGE CO$N7.ZL 

All changes in scientific investlgatig • •iann a docurgnt! 

Sthe same revitw-an-, approval process as spe~ifed inl F 

5eectionl The PartiA1poting Organizaiior, shall be respons 

evaluating the impa-ts of •uch changes on the asss:ciated. Nali 
1cevel assignments.

1.8 INTEPIA:E

ia grspr' 1.3 
ible for 
ty Assurance

CONTPIDL

teerna • s-cientiZc investi.,tion interfaces shall be idenot 
~Ar ern .t, inve- gation effor sha'l be coord-nar•.-. amng &n. w.th

in Farticipating Organizations. Interface controls shall include the ass;g

zCnt of responsibility and the establishment of procedures art:,ng and within 

Fart3 cipatlng Organizations for the review, approval, release, distri-utiorn 

and revision of documents involving scientific investigation interfaces.  

lntcrfaces within a participating organization shall be coordinated according 

to o-cd•=es developed by th.t paticipating organization. Interfaces between 

scientific investigations, or between a scientific investigation and any other 

PrCject activity including design activities, shall be coordinated among 

"n.'ojct participants in accordance with admnistrative procedures established 

, t. ,-•,-. Interfaces between Participating Organizations and their 

"-'shall be controlled in accordance with 
procedures es3talished by the 

".•ticipatia Orcan-zation. On,:-n; field or laboratory scientific 

-t.Ct iaions shall be identified to precli~ie inadvertent interruptionl an! to 

ensure operational ccnpatability. Such dent•....,.cton shall be clearly 

evidcnt at the location at rhich the scientific investigation is being 

performed. Field investigati.ons shall identify the location of the 
inv,-3ýýigation.  

1.8.2 TFASS1=A.L 

The method of transwnittal of information or iters, including samples of 

natural or man-=mde materials, across interfaces shall be docuented.  

1.9 VEFIFG:ATIOS OF Sc:r1rFIC INvTESTIGATIONS

1.9.1 VEF-hFICATION PLANNNG) 

Planning for verification a- "vitieS shall be accom:lished and docum~ented 

via verification procedur*s, instructions, or checklists. Verification 

procedures, instructions, or checklists shall provide for following: 

o Identification of characteristics and activities to be verified.  

o A description of the method of verification.

o Identification of the individuals or groups responsible for perf~rrin• 

the verification.

of 

j

viI

ilea g

1.8.1 CO0PLINA..1ON
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o Acceptance an" rejection criteria.  

o Identiicatic-. cf dZ. re doq*ýfrin 

(incluting revision•).  

o Pecording identification of the verifier and the results ef the 

'!1.9.2 %ERITicXTION K.ILD DL•S 

mandatory verification bold-points shall be established as necessary.  

When such hold psints are established, work may not proceed without the 

specific consent of the responsible representative. These hold points shall 

be inticated in appropriate d.,cument• contr.:'iin the a-tivity. Consent to 

Waive any spe:if.aed hold psint ahall be d cented before work 
can be 

continued beyond the designated hold point.  

.1.3 REPORTING INVDEPEN"ENCE OF FEUSONMLL 

Verification shall be performed by personnel who do not report direiztly 

to the immediate supervisor(s) who is/are responsible for perform'ing the 

activity being verified. If these personnel are nct part of the formal QA 

organization, they shall have sufficient authority, access to work areas, and 

organizational freedori to (I) identify q-uality problems; (2) initiate, 

recorg end, or provide solutions to quality problems through designated 

channels; (3) verify implementation of solutions; and (4) assure that further 

T porocess5n, delivery, installatiOn cr use is controlled until proper 

d.isposition cf a n-nconfo-rAn7.e, deficienzy, or unsatisfactorY condition has 

occurred. When these persons or organrzations who perform, the verification 

activities are not part of the tormal QA organization (i.e., part of line 

management), then the quality assurance organization shall overview and 

monlitor the verification activity.  

1.10 $UREILPNE OF SIZNFIIrP j SýIGAITONS An tXPEDjM)-S 

1.10.1 LOGISICS OF SUMV1LIANCE 

The QA organizato hin the participating Organization shall perform.  

surveillances of all scientific investigations, as may be deemed appropriate 

for the purposes and the c=plexity of the work. The QA surveillance tea:. for 

a scientific investigation shall consist of one or more q-ralified te:inical 

individuals and one or more QA personnel. The timing and the number of sur

veillances shall be det'nnVfned by the QA surveillance team that is formed for 

this work. Surveillac,ý 7ill be performed in accordance with the 

requirements specified iý Se.cion XvIII of this document.  

1.10.2 SURVItI-MCCE TLAM 

The technical member or members of the QA surveillance toam shall be 

fmiliar with the plan for the scientific invetigatio.'-, 

Ss~ r.
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2.11 RPLP'TS, CON:LU5:SIO, Ah' pZ •DAI 

•,e •ar•titipatig'Jl Q at.i- shall have izleenting PZocedures 1-r tht 

t-chniea2 review an, approval of the results of scientific investigations.  

¶.tsp. procedures shall in:lude the WYJ" in the review and approval cy:le cf 

the FirLna report.  

'• I.12 CLOCSE-OUT . 'ý , IFICATION: 

The Participating Organization shall perform a close-out verification 

. vpcn the completicn of any scientific irvestigation to assure that the QA 

re:crds fcr that investigation are adex-;ate and complete. Ttis will be done 

;Z-,•,u.se it may be a consideratle period of time after the work is corale'tta 

and bef:re the Invest-caticr, is use- in. the ilensng process. Cloze-ou0 

i:tions shall be perf-rr.ed by a tea:. consisting of qj.alified tecchica: 

as well as QA per•:nnel.  

2.0 DESAG, CO17ROL 

t. 1ZN PA 
2.1.1 DEFINITION 

The desigqn shall be defined, cont.r...lled, and verified. The term design, 

refers to specifications, d-rawings, desi-,n criteria, and cor-ponent perfc--a'n:e 

reuiremens for the natural and engineered components of the repository sys

ten. Desc=, inforration and design a:tivities refer to data collection and 

analyses activities that are used in supporting design development and verifi

cation. This includes c-,ýarnl plans and detailed im;.lementing procedures for 

data ccllection and analyses and related irformation such as test results and 

j~ cnziysls. The data collection activities result from scientific 

investigations and produce design input. Data analysis includes the init•i.  

step of data reduction as yell as broad level systers analyses (such as 

performance assessments) which integrate many other data and analyses of 

individual parameters.  

it is the policy of the "N'SI Project that a caleted or final design of 

a facility or it-. evolves fr=, a seqiiential order of design activities (or 

phases) wherein *a:h phase becomes mere detailed in nature than the precedinc 

phase. It is recognized that the nut.bet and length of design phases retr.ired 

to produce a completed or final design of any particular it*=. or facility may 

vary, among organizations responsible for design, according to the timeliness 
and availability of pertip ent information and the complexity of the ite= or 

facility. It is also rec 6g, zed that all Projelt design activities, although 

undertaken by di.ferent organizations, which may progress at different rates, 

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

facility design.  

2 $ 4' DESIGN

I



jNyNNWSI PROJECT QA PLAN 

All desigr. phases shall be assigne, a Q-ai.ity Assurance Level pr~it to 

execution in accordan-c with the methOds SPeCzf.1d in the )NSI P1o0eCt 

Ad• ..r.strative Pzoced.;re5 Manual.  

2.1.3 QUkLIFICA7.2V O p~?_OSF L 

Personnel perfcrm.ing design work shall be indýCtrialtel, trained, and 

qualified in accordance with the requirerer.Zs of Section II of this dO:n•nEt 

Instructions, procedures and drawings for design. work shall be in accordan:e 

with the requirements of Section V of this doc,,e-t.  

2.1.4 PEEP. R'*:EW 

ThFz desig-, a.:::"-tie i--ur. oc::g. output dc:ments which involve use 

C,• tr.d or beyond state.-c-the-art testing and analyst procedures ad 

n'lhods, or where detailed technical criteria and requirefents do not exist or 

being developed, a peer review shall be condut:ed. The peer review shall 

•Mt the) requcirements of Paragraph 4.0 of this section of the MNWS1 Proje-t 

Quality Assurance Plan (QAP).  

2.2 DESIGN WPh IN 

2.2.1 7DEN7IICATION, REVIEW AD kPPROVA-L OF I'PUT 

Applicable design input, such as site characterization data, criteria 

letters, desigr, bases, performance and re latory req irements, codes, 

standards, manufacturer's design data, and quality standards, shall be 

identified, documented, and their selection reviewed and approved by the 

responsible design organizztion and the responsible QA organization. The 

purpose of the QA review is to assure that the docxments are prepared, 

reviewed, and approved in accordance with documented procedures and quality 

assurance req~irementS. Tho design input shall be specified and approved on a 

Stimrly basis and to the level of detail necessary to permit the design 

activity to be carried out 4.n P correct marner and to provide a consistent 

basis for making design decisions, accomplishing design verification measures, 

• and evaluating design chx.n~e3$.  

2.2.2 CHANGES TO DESIGN IwT'V7 

Changes to approved desion input, includ-ing the reason for the chances 

shall be identified, doc•,_ approved, and controlled by the responsible 

design organization.  

2.2.3 CONSIDERATIONS TRon DESIGN INVT 

Considerations for design inputs as they ap'ly to specific ite.s or 

inAppondix o th4 s d'1n" 
-yste.5 are contained inI of h doc t.  

LV
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2.3.3 USE OF COK"T R~ Ž.  

co-.puttr prograr.S that are used 
tc 9,c~ a lie, apfcainsh: 

do:cZ.ented and contr-lltd as ope:lfied in Set-;on L. subparnaapth 3.0 and 

Appenl!ix H Of this QA plan.

/ 7)$rSGN VMEFIC~A::O0

A~£~

peincontrol measures shasll b# lp;3iie- to verify the adequac~y 
Of des'7n 

3-nd verificAtiOfl shall be performed in a timely Mane,. Terepnil 

design organi.latio- shall 
identify and d::'=ent the verification method 

used? 

the results of the verification~, a-nd the 
Ve:iir

~ ~~oV.~~r-EI ' 
b.L-s::zAT :..iA

I

I I
A

2.3 DES:L--" P-s- -

Deslgn, anallyses Shall be perforTTC na lrndcnrlld n 

dc~~tz~ert ~. ane. ei AnyiSsa be pe rf c rrMe An do: Te-nted in sfi 

citnt detail as to pF.rp:Ose, m~etric, As.~ i.s e~ nurfrn5 

ur_,ts su:nj that a te:rnically cquaiified per:sn "aY review, understand, and 

vr;,!y the analysis without recourse t-- the crigi.,a, or. These doct."entsS shail 

be legitle and in a forn. suitatle for re~rodu~t~n, filing, and retrieval..  

Calcý.aOtirs . .1l be identifia-le by s,-ýet 
(i.1-~srctrsseo 

compzrtent) originaton, reviewer, and date.  

2.3.2 D0'*ýK.-A0 OF DESIGN AN:YS 

Do:-c:=Cntation of design analysls 
sthah' include thc- f:1.owing: 

o Defini~tionl of the cotjec-tive of the analysis.  

o Definit ion of design input and their 
so~urces.  

o A listing of applicatle refer-ences.  

o Results of literatuire 3earches or- other backgroufld d~ata.  

0 Identification of ass'X.ticns 
and ind~ication of those which 

requi.-re 

verification as the designý proceeds.  

0 Identification of nny ccrpu,.ter calculation, includ~ing coap-ter typel 

progra~r. narie, revi~s.on, input, output, evid-ence of procran 

verification, a-nd the bases of application to the specifiC 
probler.  

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

.Including QAý Personnele. The pur--pose cf the QA review is to assu-re 

that the doctmenftatiorn is 
prepared, reviewed and approved 

in 

accordanlce with documented 
procedures and quaality assurance 

req-uirerients.

I
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2.4.2 TIX.?;S OF VEF.:F1CA-:ON 

Verification cf the adequacy of dessiqn shall be Perfrind PriO; to 
re'eas f"- Znuf!:trecsnt.uc.•tio, c: release- to 1mt•har 

•rqano;zation for use in other 4eiT :tivities. in those cases, where tt1"is 

tmi•n- can not be ret., the portecr, or p:rtý,sns of deseX'., which have not b~eer 

verified sl-,3,1i' be ilen tifie and co.ntr•-.le. In a&I cases, the verification 

shall be c.-ýleted ;rior to relying or. the compsnent, syster.., or strucuzre to 

ptrfor.. its functlzs.  

2.4.3 EXTENT OF VERIFICATI•ON 

The extent cf the design verification requýired is a fun.-tion of the izr.::

tarnce t. safety cf the ite, under co s deratisn, the com.plexity of the des-,-., 

the degree of stanlard.zat.on, tnE state :-f t.A_ art, and the 3irailarity wvth 

pre:iously proven, designs. W,.:a ":.. z-.a: be-n s'-jerteze to a verifa

cation process in accordance w;th Para.:a.:. 2.4 of this sectlon, the ve:ifi

cation process need not be duplicated for identica. designs. However, the 

applicatility of standardized or previously proven designs, with respect to 

meeting pertinent design inputs, shall be verified for each application.  

Known protlems affecting the standardized or previously proven designs and 

their effects on other features shall be considered. The original design and 

nzsociated verification measures shall be adequately documented and referenced 

J.n the files of subseu-ent application of the design.  

2.4.4 CHXNGES TO VEM7FIED DESIGNS 

Changes to previously verified designs shall require verification 

including evaluation of the effects of those changes on the overall desi-g..  

2.4.5 PERSONNEL PEPTORKNG V'TKF1CATrON 

Desicgn verification shall be performed in accordance with the 

requirenents of Paragraph 2.4.6 of this Section by any co=;>etent, cer-tified 

indvidua7 or individuals or certified group or groups other than those who 

performed the original design. Tb.is includes the following: 

2.4.5.1 Individuals or groups fr= the originator's aoma organeization.  

2.4.5.2 Individuals or "grous from other organizations contra-.te- fcr this 
purpose.  

2.4.5.3 The originator's supervisor prcviding all of the following 
requirements are met: 

o The supervisor is the only individual in the organization competent 

to perform verification.  

o The supervisor did not establish the design input used, specify a 

sangu•lar design approach, or riue out certain design considerations. A 

2 S::r£:r: :-."ES:.:A7:ON & DES:GN CONTZ.
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o Te rtioalefor satisfying the two rev-,'rements above is doC=e'•te! 

and approved by management superior to the supervisor. The QA 

manager shall 0.zo concur with th's rationale.  

2.4.6 VITHODS OF DESIGN VEPIFCA7ION 

Design verification shall be accon;:ished by any one or a cmutination cf 

the fcllowing: desirn reviews, alternate calculations, quaification testing, 

or peer review.  

2.4.6.1 Design Reviews 

Design reviews are detailed critical reviews to provide assurance that 

the design is corre:t and satisfactory. At & itJniz=, the items below shaZl 

be considered during the review and the results cf such deliberations sha:! ,e 

docuented.  

o Were the design inputs correctly selected? 

0 o Are ass=;tions necessary to perforr, the design activity adequately 

described and reasonable? Where necessary, are the assuptions 

identified for subsecrient reverifications when the detailed design 

iO activities are corleted? 

o Was an aprropniate d1sign ithod used? 

0 o Were the design inputs correctly incorporated into the design? 

o Is the design O : ,,• 3onable c--az :o design inputs?' 

o Arethe necessary design input and verification requirements for 

interfacing organizations specified in the desi 7,g dociments or in 

supporting procedures or instruc.tions? 

o Are computer programs used. for analysis identified and verified in 

accordance with the Ethods specified in the "r, rý 

2.4.6.2 Alternate CalculatiOn' 

Alternate calculations are a form of analysif, which may be vsed to 

determine the adequacy of the ojginal anal-yse. The use of alternate 

calculations shall includo t7;r-eview of the a-ý* -.:iatener'' z'f ass :ptions, 

! inputs and coputer program3 or other calculati•,• method 4zed.  

2.4.6.3 QUalification Tarts 

1i Qualification tests that involve actual physical testing of systems, 

6structures, or components may be used to verify the adequacy of design. Mh.ere 

des'gn adequacy is to be verified by q-ralification tests, the tests shall be 

identified. The test configuration shall be clearly defined and docuented.  

2
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late the wzst adverse design COrntit-sr. c~peratin; motes rn onzre.. t a' 

conditiOv.5 In w!%.Ch ttie i.tt7 'MUS!t 
A 

a s*a h 1 

in d~terrt-;flifl the m:3*- adverse corntitins. W;e~re the test is inttnded tO 

verify onl~y spt~ific de3A97r. fea~twoz, tht othtr feature! of the desig, thallI 

be vez~fie. by other means. Test resuIts S saj! 1:e doc:iented and evaluatet ty 

the ze*s:Onsitle desl:7. orgar.Xzatlon to, ass";re that test reouI.i~reneflts have been 

Met. if q, &ificair, test~na indicates t*.a: o :a*n to the ite!' are 

necessary tc ol.btain aý::e~tatle perfs:7zn~e, the n atr.Shall be do-'u 

mnentezd and, the itei' =.:etfled anc retested tr ctherwis ver;.fiel ts assure 

Batisfa_-tory p-~c=r.a:e. Wnen tests a:e te~ng an~z~e M;-04t5 or mz--k

ups scaling laws shall be estahlishet ant ver~.fied. The results of code: 

test wzrk shýall be sut-ject to error ana~yzis, wh~ere applicatle, Prior to use 

in the !inal' desig-n wý,rk.  

2.4.6.4 Feer Revi~ew 

Peer review is an acce~tatle metio- :f deilon ver.-ifcatin- when the desjgn 

is beyo-d state-of-the-art and other methods 
cf desivgn veriflcation are not 

2.5 DESIGIN CHA2*ZE CONTRO0L 

2 '. 2- CXAIMES TO' APPROVED DES' GNS 

Ch ge! to aprvd eAnS -~~~feld chances, shall be just~ifo0 

and sut-l-ected to desig-t contrcl' meas-.res co=,ensu.rate with those applied to 

the- crig;.nal des.-,. and ap;roved ty the saLe af!e~ted groups or organizations 

which reviewet anAd approved the oricg-na: der-;gn doc~erts; except where a-, 

organization which criginally 
was resp-onsitle for approving. a particular 

des~cn'- do:=.ent is nc longer respons~tle, then the W23C shall designate a new 

repz-nsotlie organozation. The desigrnatet crcaniz8tiOn shall 
have demonstrad 

coopeone i te pe : i Iic design area of in~terest and have an adequ~ate

understta~ndn of the req'.ire;-eflts and irntent of the original design. Errors 

and deficiencies in approved design and deso.gn in~formation~ documents shall be 

doc~xnented, and aoticn taken lo assur7e that all errors and deficienties are 

co~rrected. Where a signfi~alt design. change is necessary because 
of an 

incorrect design, the design. process and verificatiofl procedure 
shall! be 

reviewe and ofidas necessary.  

2A6.1 IDE97FI!)ATlON WM~ RESPONS 2 -.' 

Internal and external design interfaces shall be ident~fied 
and 

Con~trolled and desi.gn effor-ts shall be coord2ýflated among and with-ir 

Zesponsible desizn organizatiofls. 
Interface ccntrcls shall include 

the 

nss~qTment of resp:n5s;htilt and the estatlislient of procedures 
among an! 

w..thif responsitle design, c~rganizatlonS fo~r the review, approval, release, 

Sdistritbu.tion, 
and revis_,nno dDocments Inv:v.4n; desi;,n interfates.
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s :rirfzr.aol transrattet aortss in'e:fates shall be do:-ventet a&n 

controIed. Transr_:ttalS shall identify the status of the design informrtorn 

or d~:L nt provided and, where ne:essary, ide:,tify inC=I#tt It",S vha:h 
requirt further evaluation, review, or apprcval. Where it is necessary to 

Initially trans3.:t desiar. Inf:rm.,ation orally or ty other inforral means, the 

trans._t•tal stall be confirmen promptly by a c :n tr ed d=ýr.&nt.  

2.7 DESIGN OL?7F" REQUD....  

2.1.1 DESGN 0'== OU MID7.5 

Se-s;c' o-t put doctmLents sha:..: 

2.1.12 . FIelaie to the de5;ign iripu: by dz~~a icn ~pt:etd 

perr design verification.  

2.2.1.2 Identify asseinlies or c-ponents or both that are part of the ite(.  

being designed. When such an asserZly or c:o:)nent part is a crercial griae 

iter, that, prior to its installation, is modified or selected by special 

inspection or testing or both, to req-u:rements that are more restr.ctive than 

the Suppier's published product des=ript:on, the component part shall be 

represented as different fron the conn-ercial grade item in a zanner traceable 

to a d-ctrmented def:nition of the diffeýrence.  

2.7.1.3 Show evidence that the req-aired review and approval cycle has bee

achieved prior to release for procurement, construction, or release to another 

organization for use in other design activities. As a minim•'-, the 

review and approval cycle shall include the panticipation of the technical and 

QA elerents of both the responsible des:g,- organization and the *SD.  

The purpose of the QA review is to assure that the doc'uents are prepared, 

reviewed and approved in izcordtance with dozcented procedures and q•6 ity 

assurance req-uirements.  

2.P DESIGN DOCUI.iCS AS QA RPCOP.S 

Design documentation, Ancludin. desir, inputs, analyses, dzawin-s, 

specificat~ons, approved changes thereto, evidence of desict verification and 

records confirming interfacce control shall be collected, controlled, stored, 

and maIntained as QA reccrrTs in accordance with procedures which meet the 

requirements of Section "nýJ".- ný this document.  

3.0 SOFTWARE QUAZPTY ASSthA$CE P.QUIRL-'•CTS 

3.1 C0FX'=TEF SOFThAP DOC7KrNATION Mli COICROL 

Tor a ge:logic repository, ccPuter software used to perform analysis 

tn support of the license application shall be controlled to the sLwre level of 

¼. oN:::i.L N 
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re; rnEq ssota*ueZt pe.-:rf ...re:' oes;g ...- S.Az.La, 

softwa: e used to suort primary analysis software shall .e controlled at a 

levcl c~cnensurate v-•th the cor4lez-ty of that software.  

Where cercil auxiliar. y software is used, all available documentaticr.  

fr" the scftware sujfller shali bL ota'.lned' It is ytcoqitzd that source 

code is generally not *vaila1le and controls are lirdted tc univ'Je versisn 

ide.tif~cati=fl arn user-rekated manuals. Su •e-enta, detailed requirezre-n-" 

for the developmen.t, maintenance, and se:ur:ty of computer software based on 

the 11fe cycle modte are contained in A endz- F to th"" QA Flan.  

3.1.2 Each organization participating in the WWNW-I Prcject shall prepare a 

descrIption of their software design, test and confia-gration management 
syster., and 3ub=-*t it to the ne--t higher pzograz. orga ..... za o a lvl" 

revylew and approval. Tnfc description s.all: 

c Provide criter;a for application :f the re ;irernents e f tise 

based on the co.:-=Iezity ant im.:rtance of the software used to per*o,

analysis in scppzr of the desiT,. cf a ge:logic rep:sitc'ry.  

o Indicate the methods to be used to develop cceputer program 

re;-;irements, to translate those req-a-remeats into a detailed design, 

and to £mplement that design in exe:utable code.  

o Relate the types of documentation to be prepared, reviewed, and 

maintained during software design., code impezentation, test, and use.  

oIdeti the methodol for esta-•'ishing software baselines and 

baseline updates (changes) andl for tracking changes throughout the 

life of the softwnre.  

o Specify the process to be used for verification and validation of the 

.S.twa• e developed or applied to geologic repository desig- analysis.  

o dentify the procedure for reporting and documenting software 

d:screpancies, including sources, evaluating impacts of discrepancies 

on previous calculations, and detemining appropriate corrective 
action.  

3.1.2 Software shall be placed under confio'ration manaoement as each 

banc.ine element is approved. Software baseline elements shall be uiuely 

identified to assure positive control of all revisions; the ide-tificati•n of 

each code version shall be directly related to the associated documentation.  

3.2.3 Changes to software shall be systematically evaluated, coordinated, and 

approved to assure that tI~e impact of a change is carefully assessed prior to 

updating the baseline, l ic-tion is dozamented, and the information 

concerning approved changes: transm-itted to all affected organizations.  

2$
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C,.a, ts to' cor..;--.er s:!..'a:e srha'! be tc Cres.~~ . p.  

vez.filcation, and val dat•on as the o;....nal software.  

3. .4 Co=.p-ter pro;rL&-. developed and/or Jfied shall be documented i.  

P:ý:o.dan:e with the ý7!icatlt t1"tS f , Lz--56, final Ti, 

c, sition on Docwrientation of Cor.puter Codes for High-Level Waste Managet'.  

0Tis req-uirement may be met it, part by e07sting dontentation i.f prop.rly 
referenced and related to the ?rFIG5-0856 req;re a.nts.  

3.2.5 Testing of s:ftware, in lu:ing new or ..d..fied. s.ftae, shall be 

perfrrrred for those -np-ts anl conditions necessary to e:erc;se the sa* • 

adert-fy boundary co,4tiOn, and to prov~de a suit&tle benchmark or sanipe 

proble7. for installation. The goal of testing is to develop a set of test 

cs'2,s that have highest probatility of detecting the most errors in order to 

-4 f under what con.t t....s the s-ftware does nzt perfcrm properly.  

3.1.6 Verification and v."da ticn cf co:-.:ter s:__•.re shall be. tr-:f 

trior to the use of su:h s:f-ware to pe;,:-:r-te :Xn'.:a" ca' "at.:n5 in s.r: 

cf s3te-chara:terization, perfzrz- ne asses~ent analyses, an= the desin,, 

analysis, and ope.ation cf repositor-y stru-tures, systemrs, and components. I n 2 

those cases where th!s reTa.rement cannot be met, the portion or portions of 

s.;ftware which have not been. verified and validated shall be identified anrd 

contrlled. In all cases, the verticat.:n. and validation of software shall 

be nmpleted prior to relying on the software to support the license P 

: .. ACion for repository structures, systems and coponents.  

3.2.7 Verification and validation procedures shall assure that the scftware 

adequately and correctly perforzm all intended functions and that the software 

does not performr. any ur.nt ended funoti on that either by itself or in 

com--bination with other functlons can degrade the entire system.  

3.a. tzistin qoftwaro ShalI be qua'lfied for use. This qualification shall, 

be based on the atihi"ty of the software to provide acceptable results for 

specific applications and con.zlianoe with the req-uirements of this sect1on.  

Software that has not been developed in aoordance with this QA Plan may be 

qualified for use provided the softvare is verified and validated, a software 

baseline established, and applicable doc=entation prepared to support the 

software in accordance with the provisions of this section.  

3.1.9 Methods for deter.riniing applicability of requirements and managing I 2 

interfaces involving sing -.. d:oi.•-:i"oentation, config uration management, 
change, qtualifcation, ergfiation, and va'4d&tio" sha"l be described in ""f ca i n an d h~~ 1..1___ 0 

each orgardizations softre QA Plan an procedures.  

3.2 DOC .hA•.AION OF CUS"77EP SOIQAJE 

Documoentation of scienttif-c and engineering software shall include the 

following, as a mnim': 

o Software reu.ecifiation" 

o Software design .n! change d(ocentatioC.:

!
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o Description of Mathenmatical MOuels and nu erical stho5; 

o Softuare Verification and v&Aidtion documntation; 

r) User documentation; 

o Code assessment and support: 

C Cntinuing documentation W.n code listin;s; and 

o Software s%.nary.  

This documentation is considered to be a QA Record anA is s,%tje-t to the 

require.,en's of Section XVII of this QA Plat. Appendix H to this QA Plan 

;-:*%des detailed rec r-'ernents on the cor.'ent cf the :et- for this 2 

aa-., other c-cr.pter s-ftware uset or. the NhrrS: Prc:e:t.  

3.3 SFTWARE COhTIGURATION MAWA.1"EN

All Pa:ticipating Organizations and XKTS Support Contractors shall institute a 

software configuration management pro-rLa. appropriate to the projects they 

conduct and shall provide documentation of this program to the Records 

Management Syster (PY-S). The minimu.? req'.irements for this configuration 

management progran shall be: (1) the inclusion of a unique identlfication, 

including software version numbers whenever feasible, in the output: (2) 

listings of the s:ftware: and (3) a brief chronoloci of the software versions, 

in:luc•-n descriptions of the changes made between versions.  

4.0 P•EP REVIEWS 

All Participating Organizations and NTS Support Contractors shall institute a 

peer review process, when applic&ble, to provide adeuq-.ate confidence in thi 

work beina reviewed. Peer reviews shall meet the reo-irements of NMJULG-1297 

"Peer Review for High-Level Nuclear Waste Repositories* (Feb. 1988). These 

req'.irements are contained in Appendix J to this QA Plan.  

S5.0 TIMCICAL RXVIE1NS 

When technical reviews are required, they shall be conducted in 

accordance with procedures that contain sp"-', c Criteria for the performance 

o'f the technical review.  

2 ztrDtSc:;ACON.
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•.Q GEhUPA

-Atitits affecting cq-ality shall be prescribed by and performed in 

a~cc~~ewith ds :-nented i.nstructls, prcceduses, or drawi.ngs, of a ty-e 

a==r=t•teto the ce.xrci asane d instr et asn, ed i- paragraph 3.0 of this 2 

Se., Zr,. These docxnents shall include or referenlce appropriate crflA~t&tive 

or qualitative acceptance 
criteria for determin that presc.ibed activities 

have been satisfactorily acco--lished. Instructions and procedures shall 

in:lude a seztiosn which identifies the Q)1 re:crds which are generated during, 

enenttitor of the docurent-. if Pans are uset in lieu of procedures, then 

these Plans sh5a also ir,:lude or refeer,:e a;;:o:piate acceptance criteria 

a.. ef tE A re=crds wý,,*ch are gene:atet. Tnese d:,x.en.ts, ir.lu"-=.t 

C•raw'ixs, sall. be controled as re"-.re- in Section. VI of ttis docmet.  

2. 0 PXVIEWS 

An independent review of all instructions, procedures, plans and drawings 

Shall be performed by the originating organization to assure techr.ical 

adoequacy and inclusion of appropriate quality requirements. If applicable, 

thir review shall consider whether the act.v ties have the potential to iact 2 

1,h ýPste isolation capability of the site ori n rfere with other site 

3.0 INS:TCRUT-NS FOP, S::'NFZiC N-tBDOT-s 

The Participating Orgar.:itions shall prepare instructions fo: the 

Scontrol of scientific notebooks, plans and the other doc-entation that will 

be used in scientific invetititons. When. scientific noteboks art used to 

document zcientific investigations, the reqzire~ments of Section III, para;raph 

2.6 shall prevail over the reqTairements of this Section. Scientific notebooks 2 

stall be c;Llected, n d, stored, ant maintained as QA records in 

acord3n, with pr.ce...Arzs c mept the requirements of Section )VhI of ths4 

docuent.  

4.0 D1STR:B=WA10 

Each Participatin Organization and Nevadz Test Site ()"S) Support 

Contractor shall ma'ntair and provide the WI POF and the SAIC/-&..SS Projen 

Quality Assurance Department Manage: with controlled distribution of All 

i= ACflmenting procedures, plans and instructiocns used for QA Level I rnd Il 
•iI! 

2 V: S L .L : o N 
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1 .0 DOCU N7 P FATI ON, V!E7! W, APPHAL, ANT IS SSUAN C 

1.1 PC7HZ~s

The preparation, review, approval, and issuance of docents such as 

xn:-•:t2ions, proce-ires, plans and drawil-.;s, ricluling changes thereto, Itall 

be ccnntxrcled through ths implementation cf methods that assure that only 

¢'r?:t dC:unents are used. Document conr-l shall b>e applied to the 

% Dimen.. ccrzta'ning or spe:.ifyl.n; q.ality req-pirtments.  

o Do:cuents trat prescribe activities affecting quality.  

7',e document control systen shall be doczuented, and the QA organization 

shall provide the appropriate review, resolution of coents, and concurrence 

with respect to quality-reltted aspects of the documents.  

1.2 I!?CLL£XN ATION 

Impi.ementation of document control shall provide for the following: 

o Identification of documents to be controlled.  

o Identification of assignment of responsibility for Preparing, 

reviewing, ap-vt'• .ndl .issuing docuents.  

o Review of documents for technical adec-•acy, coletpleness, 
correctness, and inclusion of appropriate quality requiremnts, prior 

to approval nnd issuance.  

o A method for the removal or marking of obsolete or superseded 

documents to prevent ivn~vortent use.  

o A method for assuring that the correct and app;icable documents are 

available at the location where they are to b* used.  

o A master list or equivalent to identify the correct and updated 

revisions of documents.  
/ 

o Coordinlationl of interface doci.~entS.



2.0 D7t-L hC C! k'7-

2 .1 MIflF -PcRHAIN 

Char.;es to do:'--et5, other than th:se de...ed be... w sinrc 
c han3Adr. a: na•cr crn-es and shall be revxewed and tprOved by the 5a-e 

cr:aariza'Ifns that Per:fzrred the r:g:rCa: re':ew ar.d apg.Val, urlether 
orar.::a-:.ars are spe:xfcally desigrater 'y the orgarZatiZn respnsitle f:r 

the dl::ý:uer, t. The reviewing orga4izaU-:-. shall have a:cess to pertinent 

ba:kgr:,ý c data or !nforratiOf upon wh.zb to base the:r approva and, :f 

aplate, shall specifically consider whether the changes have the 

potenta to impact the waste isolation 
capa-. t.. y cf the s e or interfere 

with other site oha:actenizatiofl lou.vities.  

2.2 M:NF, CAN.SES 

Ktnor chances to doc•ents, su:h as in:z:nseentiaI editorial corre. .  

tions, shall not re.-,rie that the revise, doc:ents receive the same review 

and approval as the originat doc-*erts. To avcu a pcssible omission of a 

reqir rerview, the type of tincr chances that do not re;'.ire such a review 

and a;proval and the persons who can authZrIze such a decision shall be 

clearly delineated.  

3.0 DISTJBMflON OF DDVCN7S 

3.1 DZ.ZŽCV COCP. eYTL-M 
I 

The docxrent control system shall assure that documents requiring 

vPr:focataofl are not rebeaset prior to ver:f-- at:on, or, if they rust be 

released before ver..fi.tion, they are unizuey identified as such and 

contrled in a r tn ith Paragraph 1.2 of this section. A master list cr 

er"v-al.ent useZ tc irnt.ify the correct , current and updated versions of 

docuents5 hall be subn-tted to the *-20 PQ. and the SA:El/TLI.SS Project 

Quality Assurance Deparment Manager.  

/
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C01,. L or ASUP-:NS ... t, -ST P 

1,0 GI;t C-,'L 

1.1 MAN-AIN:NI A:---AY or E0TPYP ' 

Measures shah. be estanlished to ensure that tools, gages, instrizerts, 

and cther meas':l5U, and test e,;ipment used in activities that affe:t craity 

are proper.y controlled, calibrated, and adjusted at specified periods to 

mainta;.n accuracy with.n necessary lirt3.  

1.2 SCOPE OF CO7TROL PRDGRAY.  

The Quality Assurance PrgrarL. Flans (Q•tPs) of the Participating 

Oraanizats and Nevada Test Site (97S) Support Con:ractors shall define the 

scope and method:logy of their prograr. for the control of measuring and test 

equipr.ent. This shall include all measuring and test equipment or systems 

used to calibrate, measure, gage, test, or inspect either to control or to 

acquire data to verify conformance to a specified requirement, or to establish 

chara:ter.stizs or values not previously known.  

1.3 DESZpIPTION or RZSPONS:BELITIES 

The responsibilities of all organizations shall be described for the 

establishment, im te.nentation and assurance that the calibration progra•-. s 

effective.  

2.0 PURPOSE OF EQU:PMNI

Measuring and test equipment are devices or systems used to calibrate, 

measure, gage, test, or inspect either to control or to acquire data to verify 

conformance to a specified requirement, or to establish characteristics or 

values not previously known.  

Specific requirements for control of measuring and test euipment are 

listed below: 

2.1 SELCE77ION 

selection of ' 4-nf and test equipment shall be controlled tc ass-ur.  

that such equipment is o4 proper type, range, and accuracy, to acc=;li'Sth the 

function of determining 6onformance to spe:ified tolerance requirements.  

The type, range, and accuracy of a measuring device shall be documented in 

test and inspection documents. Each device shall have a unique identiflcr•. ion 

D=Iber. This n=-'ber shall be recorded on the data sheet, log, etc., a'ong 

wvth the measurement taken, to ensure traceability to the swasurement of the 

device that was used to take the measurement.  

2 •OF V.,r " TEST t7-.:PP T•



Mieasuring and test O*';pnfent sha:, be ca:librated 3a~anflt certif..Ct 

r~:Or'V a-Ing known valid reiaticr.shtip- t-- the Natioflal BurevzofSaaS 

o: other ra t.ora:!y re ognizet stania:As and vraall be calibratea, azouS5Ce 

and raltain~et 9" ýteS A.be n.t t-.v al 5. - f 1"' TIC 

exist, the basis 1c: calibration suhall be ao:,.rnented. a~~l.Y t~d 

ShaAl hmve equal or qrwaer a.,curary ¶.har, oq-,.Pipeft being9 calibrtetd.  

cal't.ati.ng standards with the same- accu.racy may be usel if it can be shcwr.- tt 

bc- ade'pate for the re:Tuirernents anJ the basis of acceptalr.e i3 doOnentetan 

a- ;th:ri zed by rez;:nsitle manage-ment. 
Trie managefmeflt wotbo-rized to pezfor.  

this fun:*ýon shall be ide:-t.;ed.  

2.3 C 0 97.  

Tne inethz)d and inter-val of calihraticn for each iter. shall be definet, 

or. I t he t ý-pe c f e' -fazl t-carctnSt5 req-4iret cuS~ 

pro ~inle.,tret~e use, de:ree of %usaze, an.4 other con"tio.-s that affect 

c-5C.t cr:I: cl. He a s,,;r, and test. equi-pent =-ust be la!>eleA, tacoed, or 

other%ý-se d:oc-=ented in a fash,;or whi-ch1 in.±L-ates the due date of the next 

Caibrat4-- and to provide traceability to calibrat~on data. If measurtfg I test eq-4pment is found to be out of0 ai:a1Ol an evaluation shallI be Ma Ce 

an~d dzc~xented of the validity of pre-ious results obtained 
and of the 

azccep:atlity of item~s previously inspected, tested or data gathered since the 

last caAibration. Devices that are out of calibration shall be tagged o~r Iserec-a--ed andA shall not Ne used until they have been recalibrated. If any 

merno: test eo'~xpment i.s found t-, be ou.t of calibration cons ist ent ly, 

thrn it shall be re;ýaired or replaced. A ca!li-`ratlofl shall. b~e pe:!fo-ed when 

the az:curacy of ecu--.pment is suspect.  

2 .4 C O.,:.RAl~ D ECE 5 

Cal-b'ration and control~ measures are not 
recu-red for rulers, tape 

3U1 levels, and other such devices, i.f ncrm." comercial. equi~pment 

-rov)c.d~es ad-er..;ate accuracy.  

2.5 RANŽ"LING AND STORAGE 

Me a suri: adtt prant shall be handled properly and stored toc 

Mainta.In cuay 

2. 6 EO.  

R~ecords shall be mzi-ttined and e-,.ipment shall be marked xuita!bly to' 

indicate calibration stntus, Calibrati-on recor:ds shall identify the 

calit.ration procedure (clc.f revis.Icn) utilized to perform the ca'itraticn.  

2 CONt.-Z OF KLASJF"); AYK TET~ X~! ~ ::-2



NWS PROJECT .0A PLAN V 

CO f,-RýL OF N3 q:^_0TOPY -"Y' 7TE KS-9 

M••ure 5 sta be t•t aAshel t o c0rcI ateirT. that dc not conforr. to 

re-,rer.erts to prevent their inadvertent instailation or use. These measures 

shall in:lude do:x-rerted procetres for "de..f,.ca.ton, dcc=entation, 

evaluation, seg:egat.on (wher. practical), d os~ti-, and notification to 

affezted organrzatlons. AEl personnel invclved in Nevada Nuclear Waste 

Storage Investigatlons (NWEI) Project activities are responsible for 

repcrting nonconfcrJ anoes in accordcance with their establlshed nonconformance 

control procedures. These procedures shall be co sistent with the minim.-.: 

requirements listed below.  

1.1.1 MZT OF 1 AIZE,'F:CAT:ON 

Identification of nonconforing ite-s shall be made by marking, tag;ing, 

")o other methods that shall not adversely affect the end use of the item. The 

Sidentification shall be legible, easily recoc7nizable, and shall contain the 

nonconformance report nunber. The noncorormnce report cnuber shall be a 

sequential nurber preceded by an orgarni:ati .na acronym (e.g, LLNL-I, US3S-6, 

etc). If tags are used, they shall be securely attached to avoid loss during 

handling.  

1.!.2 EXZEPTIONS 

. identification of each nonconfocing item. is not practical, the 

.container, package, or segregated storage area, as appropriate, shall be 

1 .1.3 CO ?C1 ONAL RELEASE 

Work on the nonconforming item shall be stopped until completion of the 

action specified in the Nonconformance Report (N:.) disposition. If only a 

specific portion of the itez is in nonconformance, then that specific area 

shall be identified and work may proceed on the remaining areas. If work on a 

nonconfc:lng iter must be continued release) prior to 

iz.lementation of the disposition, the Waste Management Project Office M'O) 

shall approve such continuance. Requests for conctional releases on 

nonconformring itemrs shall include documente- jus:tification that the follo-ing 

conditions are met: 

o The nonconformr-in icon can be removed or corrected at a later date 

without damage to, rr contamination of the associated pemanent 

facility eq'avŽn or structures.  

5E.LV.T;;. 
jFA5LN 
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N re n =:o.77. 7 77te7. re•,a-.s a:cess;,:4e to, :.nspec't1O..  

O The noncon! rcin; item is evaluated and limitation(s) for use of the 

equipment cr systeir, is established.  

o Traceability and identification of the r-nconforming item are 

~1.2 La• ned 

1.2.1 WON^ONFOPRKýNE 
CON'7RL LOG1.2 LrS:NG 

',a~h MN-'s: Proie:t participant shall maintain a nonconformance control 

log to track nonconforming items. This log shall contain the followin
infcrmation: 

o The nonconformance report nu.ber.  

o A brief description of the nonconforminq condition. h 

o Identification of the person or organization responsible for 

determining and carrying out the nonconformance disposition.  

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

1.3 SLGRtGAT1ON 
L 

1.3.1 HOLD AREA 

Men practical, nonconforming items shall be segregated by placing them 

in a clearly identified and designated hold area until they are dispositioned 

2.3.2 A.LTZRATIVE 

When segregation is impractical or impossible because of physical 

conditions, such as size, weight, or access limitations, other precautions 

nhall be employed to preclhs inadvertent use of n nonconforming item.  

1 4 ;OSPOSIT20N 

1.4.1 NONOTO•MAMNCE CiHAMA-TPRISTCCS 

Nonconforming .... -,tic3 shall he 7ovieved and recomended 

dispositions of nonconforuaU• ite•m shall be proposed and approved in 

accordance with documented procedures. Further processing, delivery, 

installation, or use of a nonconforming item shall be controlled pending an 

evaluation and an approved disposition by authorized personnel. Distribution 

of nonconformance documentation shall be to all affected organizations.

? i 1 ~~ ~CO N T RO L 0 O F N O N M NO • O P Y IN G I M I. S • - .



:1.4 1., F.:Si 1.O, .1i•:" AS; Z , ,nAr.' , 

The responsibility and authority for the *valuat.~., dI.ph35ti., 5,4 

ciose-cut of n or-.o riring item.s shall be defined and do:c%;Mnted. Those 
perr-nrel assagneAA sg-nature approval of the cusposition shall be identifiei.  

Quality Assurance (QA) respons bilities relating to nonconformancts shal2 be 

descrxImd.  

I. ,.3 PE•S-ONNEL 

Personnel performing *valuations to deterridne a disposition shall have 

demonstrated conpetence ,n the specific area that they are evaluating, have an 

adeiuate understanfLing of the req'uirezents, and have access to pertinent 

background information.  

2.4.4 D.-spOS:T:O)U5 OF NCR 

The person cr organization assigned the r5 " lt of iositiO-in 

the NCR shall ensure the following: 

0 Nonconformance documentation adequately identifies and describes the 

nonconformance.  
0 Appropriate justification f'or the disposition has been documented.  

In the case of use-as-is or repair dLispositions, technical justifi

cation is req,.ired. The as-built reccrds, if such records are 

required, shall reflect the accepted deviation.  

o The disposition has referenced any approved design documents, 

procedures, plans, work orders, etc., that are to be used for the 

correction of the nonconforming condition.  

o The techuical details for correction of the nonconforming cond4itiofl 

are adeq'.,ate for, thbe recomended disposition.  

o If continuance hAs been requested, justification for the activity to 

continue has been documented and approved by the appropriate XFO• 

Branch Chief and the M-a2 PQF,.  

o The disposition c.lies vith existing design documents, test plans 
or procedurec.:2p•., and reglatory requirements;.  

o If a chanoe to reflect the as-built condition is appropriate, then 

the disposition addresses action to change the existing design 

documents, test plans or procedures, reports, etc. Any doci-ents 

changed shall also be cross referenced on the NCR.  

o Disposition has 1i'd. tified and docuented the correction as repair, 

rework, use-as-is, or reject/scrap.  

o Disposition has identified the people or organization responsible to 

imFpement the disposition.  

ICo0N`:V1 or NONýOTORX.NG Mt!y'sn1
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1.4.5 W PROVAL 

in those cases where the wt,:en, s rganization proposes a dispositicn 

of lrepair', %-7O shall at;zove the pro;psed cu.sposition prior to 

=;lementation. In the case of a propssed d spcsit:.Or, Of *uSeCs'is', the N:P.  

shall be forwa:dc• to WX1O for approval after all actions necessary to support 

technical justificatiorn of the dispositicrn have boer, cormleted. The 

appropriate WY,0 Branch Chief and the W-,: PFI, shall approve NCR dispositi:ns 

inv'lving *repair* or 'use-as-is" deter•rinations and conditional release 

zeccmendations.  

1.4.6 CORMCTMVE A•CTION 

The action taken to correct the nonconforming iten shall be verified and 

d:cwnented. Repaired or reworked items shall be reeiai•.ned in accordance with 

npplicable procedures and with the original acceptance criteria, unless the 

nonco forming iter. dispositiol, has estatllshed alternate acceptance criter;:a.  

• . IJ.•;7 Th,'TEPYA:ES 

"* Internal interfaces between oroanizational units and external interfn:,ts 

•,e:eer, �'NWSI rje: p cipants shall be clearly described.  

2.0 R.EPETITIVE NNCONFORAN:ES 

When repetitive or recurring nonconforming conditions are identified, an 
-,•!,uation shall be made as to whether or not further progra=atic corrective 

action is warranted to preclude repetition. This corrective action shall be 

beyond the scope of the action taken for the disposition on the existing NKS 

"and shall be processed in Piccordance with corrective action procedures 
developed by each W•$S Project participant.  

3.0 TaRDING 

Nonconformance reports, shall be periodically analyzed by the GA 
organization to show quality trends and to help identify root causes of 

nonconformances. Results shall be reported to upper management for review and 

assessment.  

4.0 DISTRIBUT7Ot OF DOCUENTS 

Copies of nonconformwnce reports for ite.s shall be sent to the )Ov'; PCx 

and the SAIC/T&YSS Prnj',/ QA Department (QA Engineering Division Manager) by 
the originating organization upon issuance and upon closure. The original 

nonconformance reports shall be sent to the W20O for approval as required :" 

Paragraph 1.4.5 of this section.
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1..0 GUh'tRA.Z P!•2F/v.  

Al Neva4 Nuz;ear Wa.'.Ae Storage Investigat'ions ()•'$ Project actav:

ties w~i be 5sLtje:: t- p.anried and sihed.led .nternal an- external audits t 

assure trlat Fro:ed.re5 and a:tivities co..Iy with the overall Quality Assu"

a1nce (QA) prograrn. and to deterrmine their effectiveness. Each NNWSI Project 

part~capant shall ir-:lude in their Quality Assurance Prograr. Plan (QAPF) a 

systev cf planned, periodlc audits to provide an otjective evaluation of the 

•rality-relatet practices, procedures, instructions, ac-ivities, and iterms 

in:ludin:: the review of dscuments and reccrds to ensure that the QA prograr. is 

effective and properly implemented. The audits shall be performed in 

accordan:e with written procedures using checklists by appropiaottly trained 

pezsonel who d: not b~ve d•re:t respons5illity for performing the ac-tivot.•:es 

beng a ted. res s shall be dz,•nented, reported to, and reviewed 
by resp:ns:-le manaaement. Traakrn; sySt•"-s shall be instituted for aU0it "A 'a~~ " 't T,,aresse synad sh ll b 

findings to assure that all findi•n;s are a Propriately a-4ressed and to 

identafy q-ualty trends. A.l1 deficiencies, nonconformances, and potential 

cjýai.ty problems identified during the aua'-t are to be docuimented and 

,:ni'tored until verification of effective corrective action is made. The 

aud.ited organization zhall describe in a formal repo- the corrective action 

to be taken to address find-incs, and shall su/•t the report to the auditing 

organization and their ovn responsible marAgement.  

Follovup action, including verification of corrective action or reaudt 

Sof . .' areas, shall be performed.  

1.1 .• N•TWI PRZJET A=.TS 

The V'W-5 Prcject audit progra. will be executed at the Prcjec"t level by 

I the Waste M.-ageiment Project Office (*TO) and at the activity level by 

individual Participating Organizations and .4TS Support Contractors.  

1.1.1MI-2O' AUITS 

The SATC/T&.ISS Project Qn? Department nhall develop a schedule defining 

the WI-70 audits planned for nach fiscal year. This schedule shall be approved 

and issued by the XMPO as an annual plan.n-n; docuent. As a minimum, 1ON"0 

shall audit all NWS' Project participants annually. The audits shall cover 

the entire scope of the participants' QAXF. Ad•,:tional audits may be 

conducted when a unique need arises or when an audit is requested by a 

Participating Organization or 97S Support Contractor. Participating 

4Organizations and NbS Sup4,c-rt Contractors shall be audited to verify the effe

ci tveness and adeqacýy of implementation of all elements of their respective 

QAXFS and this QA Plan. These aud-ts will eliminate the need for Participat

ing Organizations or NTS

I I i• 2 ADT ' :-
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So, SJ.rt c tra:1os t ... ...-. e-resen-a"ives o: 

Prtip8a.ing Organizations, or s; S;Zrt contra~to:S, or both mDy be 

inr'itd to participate in a WYJuO aOAit when the audited orqanrZations' 

,actvities are of motual interest. C-o.:es of *ud..it doc•t=*ntS for the •L9,' 

M, audits shall1 be sent to the audited ~rarto.The WX1 $hall also cndrtý 

internal audits, which cover the com'.lete WT' QPS? an*. this W?., on ar. annual 

basi.  

I.I.) ,2 PAP, IC IA ;; OF?,3;:ZATION MA )'.S 5UPPOTA COII-AF'TOF AUDITS 

Ea:h Participating Orgarnization an.•- .5 Support Contractor shall condu.ct 

internal (covering their entire Q;SP, cn an annual basis) and external (dirent 

,ubco,.tractor) audts of a:tiviti!s under its direct control, but they wil 

not conduct audits of ea:h other. These audits will be schedA.led, planrted-, 

conducted, and reported as described inf their respective QAPPs and this Qual

ity Ass'arance Plan (QkP). External and interna: audit sched-.;les, dates, and 

changes thereto, shall be sent to the SAC/!T&-•5 Project QA Department (;A 

Verif..c•t . Division M.na-er) . A•.d.it s:teue sha.1 id.enti.f. the date cf 

the au'6it, the azt.vities to be audIted, an.: the requirezients to which the 

activities are to be audited.  

1.2 SCF)7L7IAN 

Internal and external QA audits, shall be scheduled in a manner that 

shall provide coverage and coordination with ongoing QA program activities.  

SAudits shall be scheduled at a frequency co-nensurate with the status and 

Irnimpcrtance of the activity and shall be initiated early enough to assure 

effet:ive QA. Each PJ1WSI Prcject Participant shall perfom or rrrange for 
annual evaluations of suppliers. This evaluation shall be documented and 

shall take into account, nhere applicatle, (1) review of supplier furnished 

docments and records zuch ns certificates of conformance, nonconforoance 

notices, and correctivn .. ct.ons; (2) results of previous source verifications, 

nudits, and receiving inspections: (3) operating experience of identical or 

similar products furnished by the same supplier; and (4) results of au-dits 

fror. other sources, e.g., custoer, ASK-r, or NP.: aud-its.  

1.2.1 IN7ER2NAL AUDITS 

Applicable element3 of an organization's QAPP shall be audited at least 

annually or at least once during the life of the activity, whichever is 

shorter. The scope of the audit shall be established by: considering the 

results of any previous audits, the nature and frequen:y of identified 

deficiencies, and any significant changes in personnel, organization, or in 

the QA program.  

1.2.2 EXTERNAL ADITS / 

Elaments of an external organization's QA program shall be audited at 

least annually or once during the life of the activity, whichever is the 

shorter period, with the fcllowing exception: If the activity is less than 

four months in duration, an audit is not recquired to be performed unless an 

1 aulit is ne:essary due to the corplexity or importance of the activity being 

performed.
2 2 
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less than four months in d.;:Atltn shall be dt.-ctnted ant. Aitcve by the 

xespcnsi.ble QA MAnageZ prior to implentati . , of the actIvity. A CCpy Of the 

d;•ýc:xenete justifiea-'on shall &e proV-Oe- tt- the Yu:zca untain PrO)¢:t 

Office P7.1.  

>.2,3 JOINT AU:T•

If more than one purchase: buys fror. a single supplier, a purchaser r"aY 
either perfor. or arrange for an audit cf the supplier on behalf Of itsef! an7 -ihe 

suejfme oraragefoe 

other purchasers to reduce the nxn-ber of exter.a• audits of the suplier. r-e 

scope of this audit shall satisfy the needs of all of the purchasers, and the 

audit report shall be distributed to all the purchasers for who= the audit was 

conducted. Nevertheless, each of the purchasers relying on the results of an 

audit .erfcr71ed on behalf cf several purchasers rezzains individually 

rf s-onsible for the equacy of the audit.  

1.3 pFEF-Ai C!; 

Preparation for an audit shall include the iter.s listed below.  

~ A DT PLAN

The auditing organizati-on shall develop and document an audit plan for 

each aud•t. This plan shall identify the audit scope, requirements, audit 

personnel, activities to be audited, organizations to be notified, applicatle 

doct.ents, schedule, and written proced-res or checklists.  

1.3.2 PERSONZEL 

The auditing organization shall select and assigm auditors who are 

independent of any direct responsibility for the performance of the t 'tivities 

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

personnel who have direct responsibility for perform.ing the activities to be 

audited shall not be involved in the selec.ion of the audit team. Audit 

personnel shall have "ufficient authority and organizational freedo:r- to make 

the audit process meanin;ful and effective. Append-ix F defines the 

r$ requirements for the qualification of QA audit personnel.  

i 1.3.3 SELLt"TION OF AUDIT TEAMY 

An audit team, shall be identified before the beginning of ennh audit.  

7"This tearr. shall contain one or more auditors and shall have an individual 

qualified as a lead auditor who organizes and directs the audit, coordinates 

the preparation and issuance of the audit report, and evaluates the responses.  

The audit tea-, leader shall identify the technical specialists, if any, who 

will participate in the audit and include this information in the audit plan.  

Audit teax. meabers selectdd to participate in audits for technical 

consideration purposes shall have appropriate technical expertise or 

experience in the work being audited. Multidisciplinary audit tea= shall be 

egriloyed when activities to be audited involve more than a single technical 

'• area. The audit tear leaser shall ensure that the audit team is prepcred 

before the audit begins.

I A�:Ts I A
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Aud;ts shall be performed ir. acccrdance wth :4itten procedures uszn; 

checklists as early In the life Of the activity as practical adM shall be 

ccr,tinue1 at intervals cons;stent with the schedule for aczcoplishing the 

a:tivity, Elements that have been xelected for sud:t shall be evaluated 

Sa .st speifiied req.;izements includin; a review of corrective octions taktr, 

or. deficiencies in the area being audited that were identified during previous 

nudits. Objective ev;dence shall be exar--ne• to the depth necessary to 

determine if these elements are adequate for effective control and to deter

,ine whether or not they are being izrpleirented effectively. The audit res..lts 

shall be documented by audit persormel and shall be reviewed by maagemet 

having resp:,nsibility for the area audited. Conditions that reuaire prcr;t 

corrective am:tor shall be reported -imet-ately to the managemen. Cf the 

aulited organrzation. Audit findings will be reviewed vwth the audited 

cr1azations at a closing meetin;.

1.5 RLEP?:DTNz

"The audit report shall be signed by the aud-it team leader and sh:uld be 

issued within 30 calendar days. This repcrt sha:l includt the following 

infCc,"zticn, as noZIte

SDescription of the *udct scope.

Identification of the nud.itors.  

o Identification of persons contacted during audit activities.  

o Sx•-arry of audit results, including a statement of the effe-civeness 

of the QA program elements that were audited.  

o Description of cach reported adverse audit finding in sufficient 

detail to enable corrective action to be taken by the audited 

organ;.zation.  

I.E LSPDFSE 

Management of the auAited orgAnization or a&ctivity shall investigate 

adverse audit findings: dete--ifne roct cause: schedule cCrrec-tive a&ticn, 

including measures to prevent recurrence; and, within thirty calendar days Of 

receipt of the audit report, notify the appropriate organizations in writing 

of action taken or planned. The ade-,acy of audit responses shall be 

evaluated by or for the au .ting organization.  

7c:.LLO-U? MCTION 

Tollow-up action shall be taken to dete-mine whether or not corrective 

action has been acccrmplished as scheduled and shall be yerified by the audit

in; organization.
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iden:Ufy q-vallty trends. The results ef the anaiysi shiall be reptrted tt 

resp:nsitle managem~ent foz review, assesment, and appropriate action.  I e g FoE1.8 :DPLS 

As a i audit records shall include the followinO: 

o Identification of the organization(s), activities, or items audited 

and the individual(s) contacted during the audit (s).  

0 Description of any deficiencies, nonconformances, and potential 
qualit•y problems identified.  

Au0it plans, audit reports, w.i't-en replies, and the record cf 

completion of corrective action, and close-out of the audit.  

I.S.2 PERSONN•'L RECOR)S 

Records of personnel qualifications for Auditors and Lead Auditors 
perfor=ing audits shall be established and maintained by the employer.  
Records for each Lead Auditor shall be maintained and updAted annually.  

2.0 SURVE:LLANCES 

The NWThSI Project audit progra- shall be supplemented by independent 
ý;ur.eillance activities. The purpose cf a surveillance is to monitor or 
observe iter.s or activities to verify conformance to specified re-quirements.  
These surveillances shall be conducted by the X'2O, the Participating 
Organizations and the F7S Support Contractors, and shall be either scheduled 
or imnlemented on a random basis.  

Measures for the surveillance of site investigation activities shall be 
estahlished and executed in accordance vith procedures prepared by the 
organization performing the activity. Surveillances shall be scheduled and 
conducted based on the activity's relative impact or importance, or both, to 
thn MJ.N'W Project. All deficiencies, zonconformances, and potential quality 
problems identifieI during surveillances are to be documented and monitored 
until verification of effective corrective action is made. Specific 
requirements applic.tln to surveillance activities are as follows: 

Surveillances arp' performed to tiritten checklists or surveillance 
plans whenever practical. The documentation shall identify characteristics, methods, and acceptanc-e criteria, shall provide for recording otjecstive 

evidence of results, and accuracy of the *quipment necessary to perfor= 
surveillance.
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Tr~e~ Z~~Oftcpac Cr~tte:1 rei,&te: to suv~~7d5may D~e as 

C•i.ple as Oto verify prOp4 er e. 5' or 'to vtr•fy 
conforzance to reqtzienents'.  

2.2 P.xPOP..IN3 IPrDN 

e ... ••.e. ,.e.rnn shall n:)t rer:rt directly to the imediate

supe:viso5s wht are respnsible for the work being urveilled. .  

2.3 FX-.DF:S 

As a mininur., surveillance records shall identify the following: 

o Iten. or activity.  

o Date of surveillance.  

o Na•.e of inddvidual perforr.zng the surveillance.  

o Identification of the organizationr(s), activities, or ites 

surveilled, inclu4-ing the nane or names of personnel contac.ted.  

o Description of any deficiencies, nonconforances, and potential 

quality problems identified during the surveillance. Nonconfemances 

shall be handled in accordance with the requirements of Section XV or 

XVi, as applicable.  

o Surveillance criteria.  

o E£giipment used during the surveillance.  

o Results.  

o Acceptance statement.
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TER'. AN7:ý DEFINITIONS 

ACCEPT7A;:E CF,:TEF:A: Specifie, limits de!nned in codes, standards, or other 

requirement docerts placed on charactezis'.ICS of An, ltem, process, or 

service.  

ACCESSI1LE tWr.O?~C•T: (1) the anmzsphere; (2) the land surface; (3) surface 

weter; w4) oceans; and (5) the portion cf the lithosphere tha*- is outside the 

controlled areas.  

ACTIVITIES THAT AFFECT QUALITY: Deeds, actio.ns, work, or performance of a 

specific function or task. The .NKWZ QA ProgrLr applies to activities 

affecting the quality of all syst*ems, structures, and cponents inportant to 

safety, and to the design and characterization of barriers impcrtant t- waste 

is1atlicn. These a:tivities include: site chara:ter:Zation, fazility an.  

eguipmen: construction, facility operation, performance confirmation, 

Permanent closure, and decontar-ination and ddis-mntling of surface facilities 

as they relate to items important to safety and barriers important tc waste 

isolation. The QA Level I requirements of this QA Program apply to all 

activities affecting the quality of structures, systems, and components 

impcrtant to safety and engineered barriers izportant to waste isolation.  

These activities include: designing (including such activities as safety 

analyses, laboratory testing of waste package materials to characterize their 

performance, and performance assessments), purchasing, fabricating, handlin;, 

shipping, storing, cleaning, erecting, installing, inspecting, testing, 

operating, maintaining, repairing, and modifying. These types of activities 

4dc not need to be identified as part of the Q-list nor do they require QA 

jci-el assicanment. However, activities related to natural barriers imporant 

to waste isolation shall be identified and listed on a Q-list. These 

acctivities include: performance assessments, site characterization testing, 

i- rnd activities that may impact the waste isolation capability of the natural 

ljb•,rrrier. txarples are site characterization activities such as exploratory 

zhaft construction, borehole drilling, and other activities that could 

physically or chemically alter properties of the natural barriers in an 

adverse way.  

A17Iv11Y: Any time consiing effort (operation, task, function, or service) 

which influences or affeos the achievement or verification of the objectives 

of the KNW'S Project as depicted in the WBS Dictionary.  

AP - 3•'SI Administrative Procedure: An irplementing procedure which 

identifies the interface control methods which govern Project-wide system= and 

are implemented by all Project participants. Admninistrative procedures that 

i implement QA req.uirementi are identified with a IQ* suffix (i.e., AP 1.10) 

AZfUDIT: A planned and doc nented activity performed to determine by 

investigation, examination, or evaluation of objective evidence the adequacy 

of and c=nliance with estatlished procedures, codes, standards, instructions, 

drawings, and other applicatle requirements, and the effectiveness of 

im;lementation. An audit should not be confused with surveillance or 

2 TERMS ANý DEFINITIONS A-1
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Ht~c~:Ok: henticat.icn is the a:t c! attesti.n; that the iriforri:ton 

contained withtin a dce:is a&::,.;rate, ccin:ete, ant appropriate to the w::k 

acconpsh5ýed Athenica*.ion is aote y one of the followinlg eho: 
(1) a stampe 4, initialed, or sined, ant dated' dýcument; (21 a statem~ent ty 
the resp:ns.I-,2e inividia: or organizati-on: or (3) issuing a docw~ent which, i-, 
Clearly identifiel as a statement ty the rep:rting inv~8or organizatr.:.  
A do:ument car~hct ttcome a ouality Ass-.;an7ce (QA) reczrd until it has been 

authenticated.  

AUX:L7:AYY SOF-AKU:: (1) Socftware that may be easily and exactly Verifiel, ant 
that perfcrms a siimple function such as cnversicn of units, chance iln data 

f:rr.at, or plstting of d-ata in sLupport. of primary analysi-s stftware. (2) A 

strrŽor of corr~-,ads or se.-ue~nce of stzea-.rs of c~znds exeeuted to utillize 

sv a ~ n*tairned s7oftware in wihthe ma:C7 ntairned software ceneratesý 

lep:rtat~e resul;ts. Aux.i~ary software dzes n:t genreate prir2:ry data.  

BkF.P.LP.E .: An.y inaterial or structure that prevents or substantially delays the 
moverments of water or radIsnucI.de5.  

BASELIN: As used for corm-uter software: (1.) The stage of computer software 

at a csmJleted and reviewed phase of the scftware lifecycle; (2) Approved 

o:-urnentaticn generated within or as a result', of co=;.eting a phase of the 

software life cycle.  

CERTUAICA7E OF CO Y~: A document signet by an. authorized individual 

that certifles the de;ree to which items or services meet specified re;-ýre
m~ent s.  

CERLFICATIlON: The act of dete=-nin;,vrivn, and attesting in rtn:to 

the oual--fications of personnel, prDcerres, proc:ed4,res, or ite~ms in accordance 
w.4th specifredl r e q,,Ir eme ntýs 

CRRCITZT ,FS7C: Any property or attribu,-te of an item, process, or service 

that is distinct, describabl-e, and measura-tle.I 

COWIRCIkL GPJ,,E ITFY: An iten sat.isf- .,g all of the following requirements: 

2) The iten is not su!:ject to design or rpezification re-irements tha: 

are un~ique to MKined Geologic ýisposal Systems: 

2) The item is to be ordered from the manufacturer/s-jpp.i~er on the 

basis of specifications set fcrth in the m.anufactu~rer's published 
Product descrip1tion, i.e., catalog.  

3) The itemt is usK in applications other than K.ined Geclogic Disposal 
Systems.  

F -ELv. N... 5 SuL:I 7Lt: :::.L IP W 
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code is a corret: representatiOr of the pr:=ess or syst::. for wtki:h it is 

intendet (NV'.-Et-OE1-.• Us.ally a::-itshe: by corParing code re t:S to (1) 

physical data, or (2) a wCr.fied or val.tAtedl code desigr't& to prIfo.. th 

sane typee of analys. s (e.g.be r.- w;th a validated code). Peer revilew 

UJy be used for cooe valAdation if it is the only xva.lýlat means for 

valdating a code.  

COtmt7EP COOE VEF: _AT7O!:: Assurance th.at a coputer code corre.-oy perf!"rnr 

the operatiros spe:;fied in a nx:r'ca r,:,e (NPLG-3•54). Usually 

accor,;lishel by co-paring code results to (1) a hand cabculation, (2) an 

analytlCal s30ut n Or appr- ximtion, or (3) a vezified code designed to 

perf::. the s&-me type of analysis (benc:,hrking) 

COKN_:-?; ADVYPLE TO QALlTY: An all-in:Lus1ve ter, use- in reference t= any 

cf the fdllowin;: failures, malfunctic.ns, deficienzies, defective ite=-, ant 

non::r.f:r7.an-es. A s:i.tficant cs::-:ti:n adverse to q-:ality is one wfh, 

not corre::ed, could have a serious effect on safety or operat'lity.  

CONTIGUFA7kON WO, AEI7NT: As used for computer software: (1) A system for 

orderly control of software, includ:ng methods usel for labeling, changing, 

and st.rin; software and its associa ted d:-=entation. (2) The system-ti

evaluation, coordination, approval or disapproval, and implementation of all 

approved changes in an item of software after establishment of its 
conf ic~rýation • 

CONSEQUENSE Ak;kYS:S: A method by wh;ch the consequence of an event are 

calculated and expressed in some c-.arantitat:ve way, e.q., money loss, deaths, 

or quantities of ad.onu.li des released to the a:cessibte envronment.  

CONA.N--:: The confineTnent of rad-ioaztive waste within a desigmated 

boundary.  

CONTA.I'-2N7, PEFIOD OF: Y-nown, as the period during the first several hundred 

years following permanent closure of the geologic repository in which radia

tion and thermal levels are high and the uncertainties of ensuring repository fl 
performance are great. During this time, special emphasis is placed upon the 

ability to contain the wastes by waste packages within an engineered barrier 

system.  

CONTRA:TOR: An organization under contract to provide supplies, constructicn, 

or services.  

CONTROLLED AREA: The surface location, which is to be marked by suitable 

zonnuments, that extend horizontally no m:re than 5 kilometers in any directicn 

from the outer boundary of the underground facility and the underlying 

! subsurface, whih is an az,*e that has been c•i.tted to use as a geologic 

repository and fr=m o i 3.ncomo.atable activities would be restricted 

following pe-ruanent c'::v.i.- The controlled area is also known as the site.  

COM.'ERSION REPZ'FT: A written descripticn of all modifications made to the 

original code or an externally availatle existing code after it is acq-.,ired.  

KE V NE IO
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GCORp.RTIVE A-TION: Measures taken to rectify ctnditions that are mdve:se to 

quality and, where necessary, to preclude repetition.  

COURDBDRAT1VE DATA: Existing data used to support or substantiate other 

existing daba.& 

CPtDIBLE EVENT. OP :•P-DIBLE ACCIDENT: An. event or accident scenario wc.... h 

needs to be considered in the design of a geologic repositorY.  

DESIGN: The act of developing designs fsr construction or of analyzing the 

performance of repositcry engineered structures, systems, components, and 

natural barriers. Design docurientation includes, but is not limited to, 

drawings, specifications, test plans, design reports, test reports, system 

design descriptions, config-uration status listings, desig- manuals, and 

n-anu.s des:rtinng computer progra:-.s used for des--=, or perf:rmance ana-vsis.  

DESIGN INP7.: Those criteria, parameters, bases, cr other design re-.qiremnet-ts 

upon whoch the detailed final desig7m is based.  

DESIGN ODPUT: Documents, such as drawinzs, specifications, and others that 

define technical rec.uirenents of structures, systems, and components.  

DESIGN PROCESS: Technical and management processes that comence with 

identification .of design input and that lead. to and include the issuance of 

"design output docur.ents.  

DEVIA-'ON: A departure from specified re.-4irements.  

-DISPOSITION: The action taken to resolve a nonconforming condition and to 

restore acceptable condItions.  

DO=._NT: Any written or pictorial infCr-Mation describing, defining, 

specifying, reporting, or certifying activities, reqairements, procedures, or 

results. A document is not considered to be a Quality Assurance Record until 

it satisfies the definition of a Quality Assurance Record as defined in this 

Appendix.  

DOE: The U.S. Department of Energy or its duly authorized representatives.  

ENSTRNLMD MARIER SYSTEM: The waste package and the underground facility.  

ENGINEERED ITEM: Any structure, system, or cor.ponent identified in design 

documents as being a functional part of the comleted facility.  

EXISTING DATA: Data deveoped prior to the implementation of a 10 CFR 60, 

Subpart G QA program by DOE and its contractors, or data developed outside the 

DOE repository program, yuc;.O cs , oil companies, national laboratories.  

universities, or data published in technical or scientific publications.  

Existing data does not include information which is accepted by the scientific ik; 

and engineering cc=.unity as established facts (e.g., engineering hand!-ooks, 
density tables, gravitational laws, etc.).  

SV 
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.A.~..-T: An audit of those por-i--s of another organizatioT,'s QA I 

structure for the au&--itinf organization.  

"'N" r=7AGI: Apprcvtd desig.g output dýc~nts ant, a;ZOtdcbfgts there-.:.  

rU,,::1ON-I CHWA-TE_-:S-:C S: Those attr-botes o, a repOs¶.tcrY of its 

structures, syste.ms, and co rnents that deter-Tifne its performance with 

respect to safety, reliatility, operah..ity, ard other design criteria 

estatllshed in the 06F. Progran or other Federal re;'ulatory dD:uients.  

GECLOGIC REFOS:TOPY: A systeir, that is either intended to be used for or may 

be used for the disposal of radioactive wastes in excavated geologic me4-ia. A 

gez.Ioqisc repository includes the geclogic repository operations area and the 

portion of the geologic setting that provides isolation of the radioactive 

waste.  

GE:LLGIC REPQS:TOP.Y OPERATIONS AP.LA: A high-level ra--ioactive waste fa:ility 

that is part of a geologic repository, ln:lud•in; both surface and rubsurface 

areas, in which waste hand±.ing activities are conducted.  

If-OP, TAN TO SAFETY: Those engineered structures, systemS, and components 

that are essential to the prevention or mitigation of an accident that could 

result in a radiation dose to the whole body, or any organ, of 0.5 rea or 

greater at or beyond the nearest boundary, of the unrestricted area at any time 

until the completion of permanent closure.  

IMOFT•:T TO WASTE IS0.LA.IONC: The barriers that must meet the criteria that 

address long-terr, perf lc_-•2ce of the engineered and natural barriers to pre

vent the release of radionuclides fror. the site to the accessible envirorn~ent 

(i.e. for achieving the postclosure perfor-mance objectives in I0CFR60, Sutpart 

g ).  

INDCTAMNAT'ON: Instruction provided to personnel for familiarization with 

programTAtic and work-oriented doc~ents applicable to the assigned activity.  

INSPECTOR: A person who performs inspection activities to verify whether or 

not an item or activity conforms to specified requirements.  

INSPECTION: Examination or measurement to verify whetber an item or activity 

confcrms to specified re*uirements.  

INTERNAL, AUDIT: An audit of those portions of an organization's QA procrint 

that is retained under its direct control and within its organizational 

structure.  / 

15.ATION: Inhibiting the transport of radioact.ive materials so that amounts 

and concentrations of this material entering the accessible enviroment will 

>b0 kept within prescribed limits.  ! Ii

2 TE %tS AN-. DErTS:71ONS
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TT.,: An all-inClusve tern that is useA in place of any of the following: 

appurtenance, assenmly, cemponent, e :pment, maeriai, module, part, 

structure, subassen.,ly, sutsyste•%, systen-, unit, an" Prototype hardware. Tri 

term includes manetic me:Ua, and other materials that retain or support data.  

LIFETIM RLEOF-ZS: Qality Assurance PRecords that furnish evidence of the 

quality and completentss of data, iteors, and azn•vitits affecting quality, 

All NNWSI Project QA Records are classified as Lifetime Re.ords.  

MATEP.IAL2 A tern that includes itex-s plus any har--uare or geologic samples 

either used in or resulting frco. research and development or site 

investigations on the WNWSI Project. Hardware and geologic spe:imens include 

but are not limited to test apparatus or e7uipment, special nuclear material, 

cores, geologic samles, water and gas samples, etc.  

M.ASURING AND TEST EQZIPM17: Devices or syste-.s used' to calibrate, measure, 

gage, test, or inspezt, in order to control or to acq-uire data to verify 

confcrvrace to a spe:-ified req, frement, or to estahlish characteristics Or 

values not previously known.  

NWSI PRC'JECT PAPTICIPAI;TS: An all inclusive ter, used to describe 

(generically) the various organizations involved in the )NWSI Project. This 

term includes the W12,7, Participating Organizations, and NTS Support 

Contractors. These organizations are required to have a XN2O approved Quality 

Assurance Program Plan (QAPP) for the conduct of their activities.  

NWS: PROJECT PERSO'NTEL: All U.S. Department of Energy Participating 

Organizations, and NTS Support Contractor persornel involved in NWSI Prcject, 

ac-tivities.  

rnJ'S: PROM"JT QUAIITY ASSUY.CE PLMA (QAP): The document that describes the 

pl2nned, systenatic qunlity nssurance requirements that are applicable to the 

i-NTWS' PROJECT WOPY BREAMOWN STRDUCTE (WBS) DICTIONARY: A controlled 

document which establishes a product oriented framework for organizing and 

defining work to be accomplished.  

NONCON7OPMANCE: A deficiency in characteristics, docuentation, or procedure 

that renders the quality of an item or activity unacceptable or indeterminate.  

NON-YXVKAZISTIC FAILVRS: Postulated failures which are not based on 

previously observed models or mechanis= but which are assumed to provide 

conservatis in safety assessents.  

FTS: Nevada Test Site / 

NTS SUPPORT COKTRACTOR: Organizations that are directly under contract to 

>DOE/WV for activities at the WTS and other locations.  

:%rLv NO. ISSULD SLAL. ;ON "A 
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OB,=T71VE EVIDENCE: Any documented statement of fact, other information., cr 

record, either quantitative or .rualitatve, that pertains to the q.1iaty of an 

ite- or activity, based on observat.ions, meas-rtment•, or tests that can be 

ve:ified.  

OOPERAP7. S, PEF.10l OT; ln:2udes the time during which emwracement of wastes 

occurs: any sulsequent per:od before per-nent closure du.-ing which the 

-..nlaced wastes are retrievatle; and perzanent closure, whtch includes sea-:n; 

of shafts.  

OVEP-7IEW: An analysis and assessment by management of the scope, status, 

adequavy and effectiveness of Progra- quality achieve.:ent and assurance 

activities. overview encceasses effectiveness assessments, technical 

reviews, readiness reviews, audits, and surveillances, as appropriate.  

OWNEP.: The person, group, company, agency, or corporation that has or will 

have title to the repository.  

PAYT1CIPATING ORGAJ':ZATION: This te-zr appUies to the following: (1) the 

government agencies external to the DOE, (2) national laboratories, and 

(3) organizations participating direc-tly in KNWS: Project activities.  

PEER: A peer is a person having technical expertise in the subject matter to 

be reviewed (or a critical subset of the subject matter to be reviewed) to a 

degree at least equivalent to that needed for the original work.  

PKET. 2rEW: A documented :ritical review perfo•me4 by personnel who are 

independent of those .iho perfcrmed the work but who have technical expertise 

at least equivalent to those who performed the original work. Peer reviews 

nre in-depth, critical reviews and evaluations of docments, material or data 

that req-ire interpretation or judgment to verify or validate ass,-p.tions, 

plans, results or conclusions or when the conclusions, material or data con

tained in a report go beyond the existing state of the art.  

p. peer review is an in-depth critique of ass=-Itions, calculations, 
c =ztrapolations, alternate interpretations, methodology, and acceptance 

criteria employed, and of conclusions dLavn in the original work. Peer 

reviews confirm the adequacy of work. In contrast to peer review, the term 

,echnical review* refers to a review to verify c pliance to predetermined 

require.ments; industry standards; or cm=-on scientific, engineering, and 

industry practice.  

PEER REVIEW GROUP: A peer review group is an assembly of peers representing 

an appropriate spectr= of knowledge and experience in the subject matter to 

be reviewed and should vary in size based on the subje%t. matter and irportance 

of the sut-ject matter to xAfet" or waste isolation.  

YZER REVIEW REPORT: A documented in-depth report of the proceedings and 

findings of a peer review.

Mi A
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-PEJP.TFJ•AE A~LLATION: This term ap'..es to the process of derivin7 

3zItystea anl comiporýntn PtrfC=vanoe g:,a!B fro-,. ptrfýMr-,e #tY5 

systenatic proce-ss cf assigning confidence levels with their desired, 

zss:-iate perfor-ance goals for the =-neý ge:logic disposal systems 

ýu>bsystezz, and componrents.

A

pt.. r• ,• ASSteuS.!NOT: The pr::ess o qruantitative•-y evaluati?" C.=,rje:n.  

and system behav,-r, relative t: c ta:.-en" and isoiation of radioactave 

waste, to determine co-m.2iance with the n.iierical cr:te:ia ass^.ciated w"_ 10 

CFR Fart 60.  

PE?;-'AYENT CLOSURE: The sealing of shafts and bcreh i es. Perma-nenrt cl:sure 

rzpresents the end of active bxnA-. intervertiorn with respect to the en;:neered
barrie.r system.  

PELOP.AiM•E CO.7 1P3.TION: The progra-m of tests, experi.ments, and analyses 

that is cz .tef to evaluate the a.-u:aoy and adequazy cf the infoz't;On 

used to deter..ne with reasna-le assurance that the performance otject:ves 

for the period after perrmanent closure will be met.  

PFIN:IFAL INVrESTIGATOR (PF.): The individual who has the technical 

responsitility for a particular technical task. This responsibility includes, 

tut is not limited to, planning and cost control, the day-to-day technical 

direction and control of the item or activty, and the assem'ly of a support 

,ear, to accomplish the item or activity. This term may be synonymous with 

tk leader or project ongineer depend.ng upon the NW-S3 Project Participant.  

PR Z D'1URE: A documrent that specifies or describes the way in which an 

activity is to be performed.  

PRIYARPY DATA: Information that can be shown to have been acquaired and 

controlled in a manner consistent with all applicable Quality Assurance 

Level I requirements and is necessary for the resolution of the WRC 

performance objectives of l0ZFPE60 in accordance with the n'WS' Project Issues 

Resolution Strategy. This includes information that has been qunalified and 

accepted in accordance with N}JWS Project AP 5.9Q, 'Acceptance of Data and 

Data Interpretations not Developed Under the NWWSI Project QA Program.' 

PROCURUMELN DOCUM-N'T: Purchase requisitions, purchase orders, letters of 

intent, work authorization letters, drawings, contracts, specifications, 

instructions, or any docxent that provides a means by which to acquire 

possession or ownership of items, or right to the use of services by payment.  

PURCHASER: The organization responsitle for the establishment of procurement 

requirements and for thc *ý.5suan:e or a--inistration, or both, of procurement 

doc:uents.

Q--LIST: A list of ge-olo-dJc rcIpository engineered structures, system, and 
components that have bec'n -d m.i-c,,.ned to be impor-tant to safety, and engineered 
barriers important to wasto .olton h ithmr on ~ o r ~ot 
"ek~ highs,.&; iy a~umo ov ~~4~l: reqvir~elntfl of th& LWfý 

c2y4 W~,em,4 4F 10 CAR 6e', 5ihzaPY' 6
SEZ7;ON T;::.E 

TERPLq Ar D£F:N:TIONS2

PAOL t�O. '� 
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I:,
QU1A'IFCATIOF (OF DATA): A formal process intended to provide a desired leve.  

of confidence that data are su tta~bie for their intended use.  

QA2AIcA'::O? (PEPF.S41E!: The chara:ter' 0is-S or abilities that a&e gaine

through education, training, or experie-e, which are melsred agaiTl5 

established recuirame.ts, such as standards or tests, that qualify an 

individual to perfor= a requFired fun:tion.  

QUALIICATION TES,:N': Dem:nstratiOn that an ite= meets design re:ruirements.  

QUALIFIED DATA: Data initially collected under a 10 CYR 60, Subpart G quality 

assurance prograrm or existing data qualified in accordance with Append-ii G cf 

this QA Plan.  

QUALIFIED PR0'ED'7-": Ln approved procet-zre that has been der..nstrated t: rmsee 

the spe:ified re: rements for its intenael purpose.  
/0 cre 4,L, 45,.bpA1'" G4 

QU•AL• • ACTIVITIES LIST A list of those major activities co.,-icted dur:n; 

site characterization;, construct'.ion, operation,or closure that relate to 

natural barriers imp tant to Waste isslaticn. These activities, which must 

be covered under the Quality Assurance program, include data gathering, per

form~nce assessments, and those activities that could affect a natural 

barrier's ability to isolate waste.  

QUALITY ASSUA,:E: All those planned and systematic actions that are neces

sary to provide adequate confidence that the geologic repository and its 

subsystems or subcoapofnents will perform satisfactorily in service.  

QUAL:TY ASSUtRA:NE REZCOR: 11-1 individual doc,'ent or other item that has been.  

executed, col-leted, And approved and that furnishes evidence of (1) the 

7,ua.lity and completeness of data (including raw data), items, and activities 

,fect in- quality; (2) documents prepared and maintained to dezonstrate 

implementation of Qu'ity Assurance progra-s (e.g., audit, surveillance, and 

inspection reports); (3) procurement docuents; (4) other dociments such as 

plans, correspondence, documentation of telecons, specification, technical 

data, books, maps, papers, phctographs, and data sheets; (5) items such 

as magnetic media; and (6) other materials that provide dita and document 

quality regardless of the physical for= or characteristic. A completed record 

is a doci~nent or item (and documentntion) that will receive no m-re entries, 

whose revisions would normally consist of a reissue of the doc-=ent (or 

doct-entation), and that is signed and dated by the originator and, as 

applicable, by approval i>-:sonnel.  

QUAliTY ASSURANCE LEVEL 7: those radiological health and safety related ites-.s 

and activities that are important to either safety or waste isolation and that 

are associated with the a-ility of a geologic nuclear waste repository to 

function in a manner that preveýnts or mitigates the consequCences of a process 

or event that could cause undue risk to the radiological health and aafety of 

the public. Items and activities important to safety are those engineered 

structures, systems, cov.ponents, and related activities essential to the I 

prevention or mitigation of an accident that could result in a radiation dcse a 

: either to the whole body or to any organ of 0.5 re- or greater either at c: 

k"V. NZ). 5L T:-.L F A 1ý 
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by th~e eaet:.nyof t"C 4:.e t 4oae at anYi tý. ut!tX 

c•ieti~n of the pe-r nent closu~re of the reoslo-ry. jte-t and antIVd es 

'zportent to waste Ivsiatoion are those barriers and related a-tivitieeS •.:ht 

est meet the criteria t.at a.Z1ress p:st-c^:s,.-re perf-•antze of the 2n;I•zeeret 

ari natural barriers to iri.i.. , the releass of ra ionuc.de. The critt•"a 

for items or R:tvi,ýts tn tol Wety ant vbste lstlationrar fttn `&~-n 

10CrP6rJ, And, 40Th.9.  

Q-j-i :TY ASSUP..::t Lr*.TL 11: those activIties and items related to the system.s, 

rtru:trCes, and cor.;:.nents vý.hic re:qýire a leve, cf quality assurance 

Sufficient, to proviCe for reliat'lity, "j ta-nabJity, and repnsit"ry" 

w:rker nonrad~iclogZal health and safety, repository worker rai-clogical 

health and safety and other operational factors that would have an impa:t on 

DOE and W1e.0 concerns, and the environment.  

QUA:ZTY A5SUP]AL:E LV.EL hII: those activities and items not classified as CA 

Levels I or 1I.  

Q"Th.7.1Y ASsURAN:E PPROgAM PLAM ({QOA): The dDcuent that describes the 

organ.zatic.. ality Assurance Progra=., the applicatle QA req-.;irements, and, 

defines how ccmliance with the QA criteria will be accolished.  

-•: PADIOATIVE WASTE: Sigh-Level Waste (KZW) and other radAioative materials 

that are received for emplacement in a geclo;ic repository.  

READINESS REVIEW: An Independent, systematic documented review to determtine l 

and inform management of the readiness to advance fr, one phase, process, or 
ac'tivity into another. Readiness Reviews are used to coordinate many e*eI-,,ent5 

nnd provide attention to detail, to assure that the project is ready to proceed 

to the comprehensive revie-, of a total project or a par=icular segment of the 

prcject.  

C SIV:NG: Taking delivery of an ite= at a designated location.  

P REZ•L:TLY ANALYSIS: An analysis that estimates the reliability of a zystem 

or component.  

.•EPAIR: The process of restoring a nonconforming chara-teristic to a con

dition such that the capability of an itez. to function reliably and safely is 

unimpaired, even though that ites still does not confor- to the original 

requairaement.  

REPI)S:TOF.Y: See Geologic Repository Operations Area.  

RETRIEVAL: The act of intentionally remcving radioactive waste from the 

underground location at which the vaste had been ermlaced previously for.  

disposal.  

RMWMRY: The process by which a nonconfoc-4n- ite= or activity is made to 

conform to the original recquirements by ca.m;tion or corre.tion utilizing 

existing approved procedures.

2 TERK'S MI.rN::~ ~l
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F.HT xo Aý^tESs: The right of a purchaser or des5gated represera'I.vt t^ 

enter the prenises of a Supplier for the purpose of inspection, surveillan:e, 

or Quality Assurance audit.  

S:EI;•:1: An account or se~pence of a pr;jete-e course of action or event.  

S• FIC I 5.:AT0: jny research, experimeent, test, study, or activ;ty 

that is performed for the purpose of investcgating the natural barriers cr t.%e 

man-aAe aspects cf the ge:logic repzs.tcry, in:ludlng the overall design c.f 

the facilities and the waste package. Ths will include, but W1ll n•: be 

restri.cted to, all ge:2ogc, te on-c, seiz•slogic, hydolo~ic, cliajtolo;ý=, 

geocherical, che=zdal, geophysical, physicai, ge= •chan:cal, ve:hanical, 

meteorological, metallurgical, envirornental, socioeconoF-iC, ant transpor

tation studies of activities which are perfprmed for, or in support of, the 

lnves:tgation, erploration, site characterization, development of desae., 

bases, licensing, construction, operailcn, mcn~torSn;, per.fc.nce evaa 

an..,'zr closure of the gezlo;;c reposit:ry.  

5'LEN'IFIC NKTEBYO: A doctment which may be used to provide a written record 

of the results of scientific investigations and experiments when the work 

involves a high degree of professional jud-,.ent or trial and error methods, or 

both. These notebooks may be used in lieu of a technical procedure.  

SEPVICE: The performance of activities that include but nre not limited to 

nite characterization, desist., fabrication, investigation, inspection, 

nondestructive exam-ination, repair, or installation.  

SITE: Location of the controlled area.  

SITE CHAkACTERIZATION: The procrar. of exploration and research both in the 

laboratory and in the field that is unde:-.aken to establish the geologic 

conditions and the ranges of parameters of a particular site that are relevant 

to the procedures under 10 CFF. Par 60. Ste characterization includes 
,,orinzs, surface excavations, excavation or exploratory shafts, limited 

subsurface lateral excavations and borings, and in site testing at depth as 

needed to determine the suitatility of the site for a geologic repository. It 

does not include preliminary borings and geophysical testing needed to deci.de 

whether or not site characterization should be undertaken.  

SPECIAL PROCSS: A process, the results of which are highly dependent on the 

cC,4nro of the process or the skill of the operators, or both, and in which 

the spei fi*..d quality carmnot be readily determ..ned by inspection or test of 

the product.  

SU.VEILLANCE: The act of Lonitoring or obser.ving to verify whether or not an 

item or activity conforms to specified requirements.  / 
TEC'ICAL REVIEW: A documented traceable review performed by qualified 

persoranel who are independent of those whc performed the work but who have 

technical exper.tise at least euivalent to those who perfCored tbe oriinal 

work. TecPhuncal reviews are in-depth, critical reviews, analyses and 

evaluation of documents, material or data that ret.ire technical ve.rificatin.  

Sand/or validation for applicaility, correctness, adeqjacy and completeness.

Mim I...
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I-..
Tr7•C- n *,ment . f v-rficsation that is uset to dett%.rine the CaPatility 

of an ite.r to meet specified requirener..s by sijecting the item to a Set. of 

physical, cherdcal, env~ronier.tal, or operating conditions.  

TRLAB:4LTY; The at$lty to trace tht hSIsory, application, or locatior C•f 

an itez. and like ite.s or a:tivities by means of recorded.identificaticn.  

TRA " NG: In-depth. instruction provided to personnel to develop and 
demrns:rate initia: proficiency in the ap•lication of selected recr.irerents, 
meth.ts, and procedures, and to adapt tc changes in technclogy, methods, or 
job responsibilities.  

U•EPGROT1- FAC:LTTY: The underground structure, inciuding openings and 
backfill materials, but excluding shafts, boreholes, and their seals.  

USE-AS-:S: A disposition that is pe=-tte- for a nonccnforming ite. or 
service when it can be estatlished that the ite- is satisfact-o-ry for its 
intended use.  

S•.,RMIFCATION: The act of reviewing, inspecting, testing, checking, auditing, 

or otherwise determining and docwenting whether or not items, processes, 
.nervices, or documents conform. to specified req-Jirements.  

WAIVER: Documented authorization to depart fr= specified requirements.  

YAA27L MAAG)DT PDE'? OrFFCE (1Y0): The organization to which the 
U.S. Department of Energy, Nevada Operations Office (DOr/?r:), has assigned the 
resp:ns--tility of at-inisterlng and cocrdinating the activities of various 
Participating Organizations and NTS Support Contractors associated with the 
MNSI Project.  

WASTE PACKAGE: The waste for, and any containers, t.ielding, packing, and 
other abso.rbent materials immediately surround-ing in individual waste 
container.  

VALIDATION: Validation is the act of reviewing a document or document package 
to ensure it is complete, authenticated, reproducible, and microfilmable.
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HIGH-LEVE;L N3LUAP- WASTE .POSITORY LICENSE APPLICATION 

Tthis awpedix p:ovides detailed re-uire,-ents for the development, 
•rintenan:e, and security of co.puter software. It suppleraents Section IZ: cf 
this QA plan and shall be used in conjunction with that section.  

1.0 OBJTCTIVES 

The purpsse of this appendix is to estatlish re..ire.ents for the 
development, =na-gerent, control, and docuentation of software used to 
supp-rt the Yu:ca Mountain Project. The attairmment of software quality is 
dependent on the control cf the entire software development process, and is 
no: assured solely by inspection and 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 reqairements of its intended 
application.  

o Reduce the likelihood that defects will be introduced into executable 
code during later maintenance and modification.  

2.0 A2PLI&CABI'lTY 

The detailed requirements set forth in this appendix apply to c=puter 
o:ftyare used to produce or manipulate data which is used directly in site 
characterization, and the design, analysis, performance assessent, and 
operation of repository structures, syste"s, and components. The extent to 
which these requirements apply is related to the nature, colexity, and 
lr.m:rtance of the software application. The application of specific require

ments shall be prescribed in plan(s) for software criality assurance and in 
,•i..tten policies and procedures.  

3.0 TERYUS AN-. DEFIN:TIONS 

Terms and definition; for NN*WSI Project software are contained in 
Appendix A to this QA Plgn.

I:
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4.0 SOTTWAP-- LIFE CYCLE 

Orga.•.za:iozs im.i -.•ztn2 stftware dev'el.Opment acti-.1tieR shsll ad-here 

to a software life cy:le w.,de2 that re7.;-res that s:ftware developmnt c: 

accr.isiticn proceed -n a traC:eatle, PIa.n.e, and orderly ma•rmne. The rla'.4i-e 

emphasis placed on each phase of the software development cycle will depenI. on 

tho nature And com.:exity C~f the Wotware being devole'pfd, 

Ea:h phase of the software developnent cycle shall provide spe*ific 
attribtes that shall be irn:srp:rated ints verification an:: validation 
activiti.es. The d:c,=entation fctc each phase of the software development 

cycle shall be reviewed and approved as specified in each organization's 
software QA Plan. An ex=a41e of one such model is described below:

Rezý--'renent s

Test

Installation 
and Checkout 

Operation and 
Maintenance 

4.1 SOFTWkr-I QA PLAN 

The application of the software life cycle to the development and/or use 

of the software shall be as described in the Software Quality A.ssurance PlaFn.  

4.1.1 A software QA plan Shall be prepared for each software development/ 
application offort at the start cf the s:ftware life cycle. This PlAn May be 
prepared ind~vidually for each pie-e of software or may exist as a generic 
document to be applied to all software prepared within an organization. The 
scftware QA plan shall .irhntify: 

"o The software ):;- to Whch it applies.  

" The organizations responsible for software quality and their tasks 
and responsibilities.

'1

1 P• ;.U • •..x'__N7S TOP, F,

1

I 
� 

&

wpq W 1 1 UO -W"

4

ln:ýlenentation



So Req-: re: documentation.  

o The re -ired software reviews.  

The software ý, Plan should referen:e an.y standar:!s, conventions, 
Ste:hr.q-jes, or ve 2og~e• wh, Ich p e tht Software developmeent, and 

dosýr be methods to assure cmr;lian:e to the swne.  

4.1.2 Within the s:ftware QA plan, software lifecyole managenent shall be 
desorib.ed. Each participant shall present the spe:.fic software life.yzle 
controls for their organization in their software QA Plan. The following 
lifecycle elenents shall apply, as appropriate, for the specific lifecycle 
model defined, interprezed, and describe- in each organizations software QA 
plan.  

4.1.2.1 Requirements Phase 

Du:.n; this phase rec-;.irenents that ;>ertain to functional.l.y, 
perforrm'a.e, design constraints, attaibutes, and external interfaces cf the 
conleted4 sc-ftware shall be specified, doc~en:ed, and reviewed. These 
re,-'-irements shall possess the followin; characteristics: 

o A format and lanauage that is understood by the progra-.ing 

organization and the user.  

o Enough detail to allow for obje.tive verification.  

o Adequate definition to provide for the response of the software to 
the identified input data.  

o The information necessary to design, the software without preszritin; 
the scftuare des:.on itself.  

4.1.2.2 Design Phase 

During the design phase a sCftware design based on the req.-airements shall 
be specified, documented, and systezatically reviewed. The design shall 
specify the overall structure (control and data flow), and the reduction of 
the overall struct•ure into physical solutions (algorithms, equations, contr=! 
logic, and data structures). The design may necessitate the mot-ification of 
the reqc-irements documentntion.  

Design phase verification and validation activities during this phase 
shall consist of: 

o The generation of design-based test cases.  

o The review and analysis of the software design.  

o The verification of the software design.  

]~7: PM%--N.:S FOP I- A
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4.1.2.3 Implementation Phase 

During this phase the design shall be translated into a progra=fin 
lanqguage and the implemtnte!. software shall be debugged. Only minor, if any, 
design issues shall be res:Ived at this phase.  

Verification and validation activities during this phase shall consist cf: 

o The possible modification of test cases necessary due to design 
changes made during coding.  

0 The exa-ination of source code listings to assure adherence to codin; 
standarhe and conventions.  

4.1..4 Testing Phase 

During the testing phase the design as im¢iemented in code shall be 
exercised by executing the test cases. Failure to successfully execute the 

test cases may req-ire the mwddfication of the requirements, the design, the 
implementation, or the test plans and test cases.  

Verification and validation activities during this phase shall consist of: 

o The evaluation of the comleted software to assure adherence to the 
-requirement s.  

o The preparation of a report on the results of software verification 

and validation.  

4.1.2.5 Installation 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 c~ponents may consist of installing 
hardware, installing the program, reformatting or creating databases, and 
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 fror earlier phases 
ahtll be enhanced and used for installation testing.  

4.1.2.6 Operations and M4aintenance Phase 

During the operations and maintenance phase the software has been 
approved for operational Ve. Further activity shall consist of maintenance 
of the software to remove latent errors (corrective maintenance), to respond 
to new or revised recuirements (perfective maintenance), or to adapt the 
software to changes in the software environment (adaptive maintenance).  
Software modifications shall be approved, do-umented, tested (including 
regression testing as appropriate), and controlled in accordance with 
Paragraph 5.0.  

AZ fS L* r X,- FD
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The first stage should involve 
runs) to arrive at a final product.  
the activities performed to satisfy

activities (i.e., iterations of tests and 
It is not required to docment all of 

the software developer.

5.1 VERIFICATION

Vorification activities shall be integrated into all applicable phases of 
the software life cycle and shall be performed to an extent proportional to 
the critical importance of the software. Software verification shall be 
performed to assure that the software requirements are implemented in the 
software design, and the software design is implemented in code. Appropriate 
methods such as inspection, analysis, test, or demonstration shall be applied 
to accmplish verif.icgtion obje-tives.

5.2 VA=lDAniON 

Validation activities are performe! to demonstrate that the model as 
ebodied in the cciputer software is a correct representation of the process 
or system for which it is intended. This is accocplished by comparing 
software results against yerified and traceable data obtained frm laboratory 
experiments, field experiments or observations, or in situ testing. Specific 
sets of data used in the validation process shall be identified and 
justification shall be made for their use.

;I
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5.0 SOFTWAYS. VER.ITFCATION An VALIDATION 

Verification and validation plans by the responsible project organization 
shall enploy methods such as inspection, analysis, drmonstration, and 
test to assure that the software adequately and correlctly performs all 
intended functions, and that the software does not perform any function 
that either by itself or in coynt;rnation with other functions can deqrale 
the entire system.  

Verification and validation activities shall be planned and performed 
relative to specific hardware configurations. The amount of verification 
and validation activity shall be determined by the type and complfxity of 
the software. The results of all verification and validation activities 
shall be documented.  

Vertfication and/or validation of coe.pte: software should be performed 
in two stages: 

I. By the indvidial senerating or modifying the software 

2. By an independent individual or organization, one who did nor work on 
the original softwaro.

lg
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When data are not availatle fr= the sources mentioned above, alterra:iv 

Qp~roaches used shall be docim'ented. Alternative approaches may include peer 

review and co arisons with the results of sinIlar analysis perfomed with 

unrified software. The results of software validation shall be docented.  

6.0 SOF$ATWA CONTIGOATION MAASL'T 

A software cornfig'ration managenent system, shall be established to assure 

mcsitive identifica:ion of software and controi of all software baseline 

6.1 CONTIGVATION IDEN1TIFICATION 

A configuration baseline shall be identified at the comnletion of ea:h 
.-J:j phase of the 3sftware develope.ent c-e. Ap-roved chances to a baseline 

be adted perio:.ca:.y to the baseline as updates. A baseline plus 

updates shall specify the =cst recent software configuration. Updates sha.l 
be incorp-rated into subsecrient baselines. Both baselines and updates shall 

be defined by their compc.sation of software configuration items.  

A labeling system fo7 configuration items shall be implemente• that: 

o Uniquely identifies each configaration item or version number.  

o Identifies changes to configuration items by revision.  

o Places the configuration item in a relationship with other 
configuration items.  

6.2 CONTIGURATION CHANGE CONTROL 

Chances to baseline software configuration items shall be formally 
docuented. 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 a qualified individual or 
organization with the ability to approve or disapprove the proposed change.  
Assurance shall be provided that only authorized changes are made to software 
baselines and software configuration items.  

/ • 
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6.3 CONTUWFC)&TIO"N STAS ACCOUTI-N

I

o A description of the major components of the software design as they 
relate to the requirements of the software requirements specification.  

o A technical desc,5-,'.on of the software with respect to control flow, ! 

data flow, control . and data structure.  
, ,:,+ ,,L ?+.4
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The information that is needed to manae softwa:e configuration item.  

shall be recorded and reported. This information shall include a listin; cf 

the approved configj'-ation identification, the status of pzoposed changes to 

the confimoration, the imp•ementation status of approved changes, and all 

inforTati.on to support the functions of corfi !atjOTn identijfiation, and 

configuration control.  

7.0 DOCllmThTh71O 

M ,ininz" acceptable lifecycle documentation of computer software developed 

or mod-fied for use on the Yucca Mountain Project shall be specified in ea:h 

participants software QA plan(s). The documentation provided shall describe 

the following, as applicable. Additional doccumentation may also be identiLfed 

in the software quality assurance plarn for each Yucca Mountain Project 
participant's software project.  

7.1 sOTrTA RzQvIýEmUR nS $PrcIFICATION 

A specific capability o0 software can be called a requircment only if its 

achievement can be verified by a prescribed method. Software requirements 
documentation shall outline the requirements that the proposed software must 
fulfill. The requirements shall address the following: 

o Functionality - the functions the software are to perfo=.  

o Performance - The time-related issues of software operation such as 
speed, recovery tns, response time, etc.  

o Desigcn constraints imposed on implementation - any elements that will 
restrict design options.  

o Attributes - non-time-related issues of software operation such as 

portability, correctness, security, maintainability, etc.  

o Uternal Interfaces - interactions with other participants, hardware, 

and other softuarc.  

7.2 SOFTWARE DESIGN DOCUMNThATION 

Software design doctmentntion is a document or series of documents that 
shall contain:

I 
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A delcription of the allowable and tolera.le ranges for inputs and! 
outputs.  

o The design described in a manner that is easily traceable to the 
software reqirements.  

O Code assetsent and support docu:mentation and descriptions of 
mathematical models and numerical methods sp requJired by NRC 
putlicatir' WJiREG-0856.  

S Cofrtinuin; docutdentation, code listings, and software sumary orans S~as required by NTJPLG-0856.  

7.3 SOFTWAiPX IICLT-'NEIATION- " DOMENIZATION 

Any design changes ade to the reqria remenr and design phase doca ents 
shall be assessed as to the impaCt on the design. The revi.ed requirement and 
desintt phase documents shall be reviewed to the same level of revien as the 
originall doctents. The results of the s phase should i ee the basis for thwa 

titsoftware verification and validation plan(s). T 

• 7.4 SOrTWaJ VERIFICATION AN".) VALIDATION DOCUMNATION (TEST) 

• • Software verification and validation documentation shall include a plan 
that describes the task o a l crieiewso acmits, ng thes erification of 
the software in tauh phass, and the validation of the software. The documentration shall also specify the hardware and system software configuration 
pertinent to the software. The documentation shall be organized in a rander that allows traceability to both the software requirements and the software 

dhsign. This documentation will also include a report on the results of tho 
~ezcution of the coftware verification and validation aciities. This report shall include the results of all reviews, audits, &-nd tests, and a su~ary of i 

: the status of the software.  

"7.5 USER DOCUMENTATION 

User documentation .•hall be prepared in accordance with KMG-0856 and 
shall include a description of: i 

"o Program considerations, options, and initializntion procedures,.i 

"o Anticipated erro" ditltations and how the user can correct them.  

"o Internal and eztqrnal data files, their input sequence, structures, 
units, and ranges.  

"o Input and output options, defaults, and formats.

k.v. NO). S SLITON T; • .L lP. No.  
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o System interface features and a•:itations.  

o irform.ation for obtuining user and maintenance support.  

o Sa•p I e protIle-m.  

8.0 REVIEWS 

Reviews of software development a:tivity shall be performed as each life 
cycle phase is co=,pleted to assure the cmipleteness and integrity of ea;h 
phase of development. The procedures used for reviews shall identify the 
participants and their spe:ific responsitilities during the review and in the 
prepara:ion and distribution of the review report.  

The documentation for all reviews shall contain a record of review 
cornents, a plan, and t~inetable for the resoluticn of the review cements, and 
the personnel responsible for this reszlu:tion.  

After review corments are resolved, the approved docuents shall be 
updated and placed under co;ifiguration management.  

8.1 SOFTWAREn REDIRpnTS$ REVIEW 

The review of software requirements shall be performed at the completion 
of the software recrirements documentation. This review shall assure that the 
requjire.ments are complete, verifiable and consistent. The review shall also 
assure that there is sufficient detail availaLble to complete the software 
design.  

).2 SOFTWARE DESIGN REVIEW 

The software desig, review will be held at the completion of the software 
desig- documentation. This review shall evaluate the technical adeq-aacy of 
the design approach, and assure th&: the design answers all the requirements 
in the requirements documentation. The ccmplexity of the software design may 
require 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 SOFTWAFE 11CLEMENATION REVIEW 

The software implementation review is an evaluation of the coleted 
requirements, design, and ,mplementation process prior to independent 
verification and validation. I 

'11 
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8.4 SOTbAP VERIFICATAiF AM VALIDATXION PIEW 

The software verification and validation review is an evaluation of the 

adequacy of verification and validation Tlans or pr cedures and cmletz 

software verification and validation activities. The review results in an 1 
approval of verification and validation docM~entation.  

9.0 DISCPrEPAN:^Y PXPORTINý AN1D CORECTIVE A:TION 

A formal procedure of software discrepancy reporting and corrective 
action shall be established. This discrepancy reporting system shall be 
integrated with the confiT"•ration management syste•- to assure fomal 
processing of discrepancy resolutions.  

Software discrepancy reporting and corrective action procedures shall 

assure that, as a minim=: 

o Defects are documented and corrected.  

o Defects are assessed for criticality and impacted as previous 
applications.  

o Corre.tions are reviewed and approved before changes to the software 
configuration are made.  

o Preventive and corrective actions provide for appropriate 
notification of affected organizations.  

10.0 IMEDIA CONTROL AND SE-URITY 

Physical med-ia containing the images of software shall be physically 
protected to prevent their inadvertent damage or degradation.  

22.0 ACQUIRE= SOrTWAE 

Procedures shall be established for controlling the transfer of ccuter 
software fro an outside source to a user organization and from a user 
organization to an outside requesting organization. Software transfer 
requests of the organization (or purchases) fro an outside source shall 
include appropriate criteria to enable the software received to comp.ly, as 
much as possible, with th, requirements of thbs QA Plan and the needs of the 
organization's computer s'sta. Those requirements not met by the software 

/ received shall be completed by the organization in the relative phase of the lk 
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 
•C~enting the conversion of software to be used on-a cputer syster, and/or 

ptripheral hardware, other than that for which it was desived. Conversion 
includes all modifications and tests made to input/ortuot or the source code 
or additional software written to rur. the original software on the now system.  
S Scftware conversion shall be documentel and maintained for the specific 
version of the software and the computer system, on which it is instolld, 
Software conversion changes shall be evaluated and activities performed in 
nccordance with the appropriate configuration management system elements.  

12.0 COMPUTEhR so$ 'APn &PPLICATIONS 

Organizations shall establish procedures for controlling the application 
of verified and/or validated computer software to technical calculations in 
;upport cf site-characterization or design, analysis, performance assessment, 

nnd operation of repository structures, systems, and components.  

Organizations shall establish procedures for docmenting and reviewing 
_•ftware application and analyses and assuring that all results are accurate 

and reproducible. Requirements shall be established for identifying or 
otherwise marking record copies of all analyses and supporting d"cmentation.  
Supporting docuentation includes computer output (results), code input data 
including data bases and original sources/references of and assumptions used 
to obtain such data, code design, user's and/or operation manuals, 
verification/validation test results and/or hand calculations.  

Technical calculations using software shall be performed with applicale 
computer codes and with software operating procedures defined sufficiently to 
nllow independent repetition of the entire computation.  

Controls shall be established for generating and documenting software 
,ue to perform technical calculations. A.1l auxiliary software used should be 
inclided in documentation of technical calculations performed and should be 
included in independent review as part of the calculation.

All applications of coiuter software shall be independently reviewed and 
approved to assure that the software selected is applicable to the problem 
being solved and that all input data and assumptions are valid and traceable.  

/
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an, •.Lety W:...:e these oteis are n,- -..ze:" tc te ;_7 Levl .
of this QA Plan, QA Level I 'eqjirements shall be applied. Additional 

Idance related to this subject can be found in Nu;IG-1316, (April, 1988), paragraph 5.2 (b).  

2.3 DATA NOT COLL.E:TE: U•NhL A 10 CF. 60 SUMP. G QA PXOGRAM 

All data collection, interpretations, analyses, and other work to be used to supp:ýrt findin;s related to important to safety and/or waste isolation in the licensing process shall be technically and proce4,,al,," y defensible.  
"Exi:sting data' shall be qualified in acc.ordance with the requirements of Appendix G of this QA Plan. In addition to existing date, soe materials that 
may be impcrtant to safety and/or waste isolation may already have been 
purchased prior to implementation of a 20 CFF 60 Subpan G QA Program-.  
SuFpprting d&:i.ruentation on these materials (e.g. the technical specifications 
and QA records) shall be reviewed to deter.,.mne whether they meet the te:!ýhn:a.  
and QA rez:ree.es for their designate. function. If not, they shall be "qual.f•'ed' for use to assure they will perform their intende.d function.  

3.0 IDENTAIFICATION OF ITE1KS IWORTANT TO SAMETY 

Ite-rs important to safety are those items essential to the prevention or mitigation of an accident that could result in a radiation dose to the whole body, or any organ, of 0.5 rem or greater at or beyond the nearest boundary of unrestricted area at any time until the c.pletion of permanent closure (10 
CFR 60.2). The 0.5 rem value is, therefore, the threshold for determining 
what stru.tures, systems, and components shall be on the Q-List as itemrs 
imp:r_.tant to safety. The rationale for placing a system, structure, or co.ponent on the C-list is to provide added assurance, via application cf 
r•qocrous QA/Q: and design req-.irements, that they should perfor= their 
designated function.  

3.1 Probabilistic Risk Analysis (PRA) may be used to the extent practicable, 
to support the identification of structures, systems, and conponents important 
to safety in the license application. Use of this approach for the operations phase of the HLW progran is consistent with the approach prescribed by the EPA standard (40 CFR Part 191) for the overall syste. containent following 
emplacement of waste in a geologic repository. Zn cases where data are 
limited, engineering judgment and conservative bounding asswz'.ptions shall be 
used. Conservative assm,,ptions shall include non-mechanistic failures where 
information and/or experience are not adecr,.ate to' reliably determine failure 
modes and accident scenarios. However, non-mechanistic failures need not be 
considered where failure mo.des and mechaniss are understood and failure rates 
can be determined.  

. Operator actions or e-rrors which could initiate accidents shall be identified in PRAs or other nnalyses. These shall be controlled to minimize 
the probability of occu::-:h. Cither activities which are subject to QA Level 
I requirements, such as de.signng, inspecting, and purchasing will not be identified in PRAs but shall be controlled in accordance with GA Level I 
require.ments.

C= -



i H , i "iN-OA-O4D 

S.NNws, PROJECT OA PLAN 
3 . A$ 3 ;.Sz.. .ai ut 1- ze t e c-.I te: ;.ýes: 

3.3,1 syster moceling to deFict the c m--1rn.aticn of safety fun:tion ant 

Cystem. suZCesses cr failures wnch constitute a:c-ident scenarios. Two 

modeling techrnaues which may be used are event tree analysis, which 

identfi'es the 5ee,-e cf. even.ts that , result ir An at-ideent, wn! faut 

tree anaa'ys, whch deter~rrnes how fa.Iures in safety systems may ocr.  
B:th te:hnlques are analytical tools wt,:Sh,, organize and charazterlze pneniy.l 
ac&:dents in a meth:licala manner.  

An event-tree defines a comprehensi7e set of accident sequences that 
cncompasses the effects of all realistic and physically p ~ssible potential 

eccadents. By definition, an initiating event is the beginning point in the 

se;uence. Hence, a comprehensive list of accident-initiating events shal be 

cnz.Ilet to er.sure that the event trees pro.perly dep;ict all irp:rtant 
secu~n_-es.  

A fault tree examines the various ways in which a systen designed t: 

erfc•.,, a safety function can fal. Each safety syster. identifie in the 

event tree as involved in an accident shall be exa.tined to deter.nine how 

failures of components within that syste- could cause the failure of the 
entire systezi.  

If failure of a mirticatin g syste.- c:"li contribute to an cff-site dose, 
individual component's within the r,.tigatlng system shall be reviewed, using 
fau.;l't tree analysis, to deter ,--ne the effect of their failure on perfor=.ance 
.-f the overall syste. For example, in..v.dual components in the ventilation 
syster which may need to be analyzet in-lude dampers, motors, and filters.  

3.3.2 Consec-.ence analysis cf accident scenarios identified in event/fault 
tree analyses to dete--r,-ne the amount and kind of ra-ionuclides which zay 
reach the unrestricted area and contribute to an off-site dose. Consexuen:e 
analysis includes identification of a source term for radioactive releases and 
evaluation of mechanisms for movement and deposition of radioactive rateriaJs 
released from the HLW facility. The enerv-, m.,itude, and tiing of 
radýological releases resulting form various accidents shall be considered in 
this analysis.  

3.3.3 Analysis to asse_;s the effect of uncertainties in the data base and 
uncertainties arising from modeling ass-=ptions on the PRA findings. The 
insights gained in the analysis about features that are significant 
ccntributors to risk can provide qualitative understanding into system 
per f ormance.  

Additional gqidance related to the assessment of pre-closure accidents can. be 
o aond' in )rJK£EG 13 18, (A; r I'1 19E S , p a ra ra h 5.2 (a).  

')3.4 R DUN:30N:Y/ 

The use of redundant structures, systems, and co=mpnents is a method of 
" pr_-viding additionalL assu4ran:ce th;at necessary safety function will be 

performed if an accident occurs and that the accident dose limit will not be 

* exceeded. In a redundant system,, the failure of one train of the system sha:l 
1 nct comprise or prevent the associated safety function from being perfo:rred.

2.l RE•t';RJM•.S FOR Q-LIST 1-3



rf,,a=rements for rezundany. Ttie items neede' to pr:v;ide redundancy cf. items 
important to safety shall also be on the Ci-List.  

3.5 USE OF PFX'V'OUS.Y ESTARL:SE_-D GU:DELIhKES AND STA1,A.DS 

Many guidelines and standards have been developed in the nuclear power 
reacto: progran, and other nuclear progra.-.s which iray be applicable for the 
geologac repository program. For exaimple, there are reg-ilatory guides 
covering des'gn, basis earthquakes, floods, and tornado wind velocities which 

may be used in the design of the HLW fa:,lity and developing the Q-List.  
While sDme of these gpidelines and standards may not be directly applicable tco 

a geologic repository, they shall be considered to the extent practicable, to 
eliminate the need to develop new approaches.  

3.6 pF.ZTIEVAL 

The option for retrieval of waste is addressed as a performance objective 
in 10 CFR 60.111(b). If retrieval is found to be necessary, analyses of 
retrieval operations shall be conducted at that time, to i dentify Q-Li t ite.5 

4.0 IDENTIFICATION OF ITEIKS AKD ACT:VITMES ITOR7ANT TO WASTE ISOLATION 

The term linportant to waste isolation' refers tc engineered and natural 
barriers that will be relied on to meet the contair-nent and isolation 
perfor7.ance objectives of 10 CFR 60 Subpart E. Four of the performance 
objectives for waste isolation after pe-.anent closure are stated in 10 CFr.  
60.112 and 60.113 and include: 

o ground water travel time 

o waste package containment period 

o maxim--- yearly release rate from the engineered barrier system 

o the overall system performance objective in 10 FR 60.112 for release of 
radioactive materials to the accessible environment (the EPA standard in 
40 CFR Part 191).  

The items and activities important to waste isolation shall include: 

"o Components of the engineered barrier system relied on to meet the 
performance objectives.  

"o Elements of the natual barrier system (e.g., host rock, and geoche_-ica.• 
retardation characteristics) relied on to meet the performance objectives.

.i
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o Activities necessary to dem:nstrate that the perfs-rance otectivos wi"l 
be met, n:iut.-ng cllection of aata to chara:terize the site or 
pe:formance cf engineered barriers.  

o Activities in the preclosure phase that could effe:t post-closure 
pt r fzrmTan-e , 

The broad perf:rrmance obje:tives for waste isclation provide some 
fle%:.ýt•ity in alls-ating credit anong the various components of the naur:a" 
and enzineered barr:er systems to meet each o.bjective. For example, a 3_: to 
2000 year lifetime for the waste package .ight be achieved by a combination of 
perfcrmance from each of the components in the waste package or by a sin;.e 
compcnent, such as the canister. The allocation of performance a.-n•ng the 

p various components of the natural an, engineered barrier system for each 
perfcrm.ance otiective will provide the basis for deter:ning which barrie:s 
are L-'.::rtant to waste is:cat:,on. Per z-.rmance assessments shall be ccn4.u:-.:ed 
on these barriers to ascertain that those relied on will meet the waste 
isolation and contaiment performance ot ectives of 10 CFP. Pazt 60. The 
initial ahlocations of performance will provide a basis for determining what 
s.te characterization testing will be needed. The initial allocations of 
perfcrmance amoný the barriers is likely to change based on the results of 
perxcrmance assessments using data collected during site characterization.  

It is expected that most of the data collected during the site 
characterization phase can potentially be used in the license application 
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 collection activ"ties shall be controlled in 
acccrdar.ce with the QA Level I requirements of this QA Plan. However, there 
may be cases where it is 1;:'.,'n that data are not needed for performance 
assessments, or will be duplcateýd later in accordance with QA Level I 
reiu~rements of this QA Plan and therefore would not have to be perfcrmedin 
accordance w-th the QA Level I requirements at this time. For example, 
scping tests or tests to examine the feasibility and appropriateness of a 
data collection technique may not need to be performed in accordance with the 
QA Level I requirements of this QA Plan.  

5.0 SUBMTTAL REQI:RDENTS 

5.1 LICENSE APPLICATION 

A description of the QA progran to be applied to items important to 
safety and/or waste isolation shall be submitted with the license application.  
The :ttal shall identify the structures, systems, and components important 
to safety and describe th• analyses used in this identification. It should 
also identify the barriers im•portant to waste isolation falling under the QA 
progra.m and describe the evaluations used to identify these barriers [10 CFR 
6C.21(c) (1) (ii) (C)). A Quality Activities List, as defined in Section i.C, 
shýuld also be Frovided listing major site characterization, isolation, 
ope:ation, and performance confirmation activities under the QA progrram.

I I .PUIRL'kES FOP, C-LIST-
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5.2 STE CtA_ TEP.::ATIO?: P13:; 

The following information related to the Q-List should be submitted ir 

:, the Site Characterization Plan: 

A description Cf the QA prograr to be applied to items and activities 
during the site characterization phase.  

0 A preliit/nary •'-List identifying rnac:r structures, systems, and 
c:nnonents in..;:rtant to safety, engineerez barriers =.portant to waste 
isclation and the methodology used to develop the list.  

0 A list of major site characterization ativities (Quality Activities 
List) and the QA requirements which apPIy to thee..  

o A general description of the process by which the prelir:nary Q-List :L.  
be revised as the design advances.  

Plans for development and implementation of a QA progra to demonstrate that 
ncn-Q-List licensing requirements are met should also be described in the Site ; 
Characterization Plan.  

6.0 Gh'.ED APPLICA7:ON OF QA MEASURES 

The 10 CFR 60 Subpart G requirements can be met using graded QA measures and P 
should be applied to items and activities important to safety and/or waste 
isolation based on cc.s.; erations such as the fo.lowing: 

o The 4m.pact of malf.nct.in cr failure of the item, or the impact of 
crroneous data .vith data collection activities, on safety or 
'waste isolation.  

o0 'ihe complexity of design or fabrication of an item, or design and 
implemen- tation of a test, or the uniqueness of an item of test.  

o The special controls and surveillance needed over processes, tests, and 
equipment.  

0 The degree to which functional compliance can be demonstrated by 
inspection or test.  

o The qjality history and degree of standardization of the item or test.  

Note: Additional guidance related to this subject can be found in NUREGS-1318, 
* 'TECHMNCAL POSITION ON IT5 AND ATIVITIES IN THE HIGH-LEVEL WASTE GEOLOGC 
RP REPOSITORY PROGRn.M SUBJECM TO QUALITY ASSURANCE REýIUIRU-NTS' (APRIL, 198E).  

2 I RE0QUIF-rL S FOR Q-LIST 1-6
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PXQUIPLEI-MT$ FOR PEER REVIEW 

1.0 General 

Tt.is appendix provides the req'ýremnerts regarding the applitability c0 
peer reviews, the structure of peer review groups, acceptability of 
peers, ant the conduct and doc-.•entation of peer reviews.  

2.0 APPLICABILITY OF PEER REVIEW 

2.1 A peer review shall be used when the adequacy of information (e.g., datL, interpretations, test results, design assump:ions, etc.) or the suitahilit- of procedures and methods essential to showing that the repository syster.  
meets or exceeds its perfcrr.nce requirements with respect to safety and waste isolation cannot otherwisc 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 
which a peer review shall be considered: 

a. Critical interpretations or decisions will be made in the face of significant uncertainty, including the planning for data 
collection, research, or exploratory testing.  

b. Decisions or interpretations having significant impact on 
performance assessment conclusions will be made.  

c. 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 
exist or are being developed.  

e. Results of tests are not reproducible or repeatable.  

f. Data or interpretations are am!iguous.  

g. Data adequacy is questionable--such as, data may not have been, 
collected in conformance with an established QA program.  

2.3 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 tech.rical co=unity regarding the applicability or 
appropriateness of the alternate means.  

ý". NO. SSU;LD SET::ON T:TLE PAL Z. E 
1 Rz•TE'RPnN.? S FOR PEER. REVIEW J-1
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3.0 STUCTRE OF PEEP REVIEW GROUT 

The number of peers comprising a peer review group shall vary comer.surate 

with the following: 

A. The complexity of the work to be reviewed.  

B. Its irportnnce to establishing that safety or waste isolation 
performance goals are met.  

C. The number of technical disciplines involved.  

D. The degree to which uncertainties in the data or technical approaZh 
exist.  

E. The extent to which differing viewpoints are strongly held within 
the applicable technical and scientific counity concerning the 
issues under reŽview.  

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 ACCEPTABILTY OF PEEPS 

4.1 The technical qualification of the peer reviewers, in their review areas, 
shall be at least eq:iv<~cnt to that needed for the original work under 
review and shall be the- ry consideration in the selection of peer 
reviewers. Each peer 2IhP. bnve recognized and verifiable technical 
tredentials in the technical nrea that the peer has been selected to review.  

4.2 Members of the ponr ..... .roup shall be independent of the original 
work to be reviewed. l... cndence 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 considerations to assure the work is impartially reviewed. In ncme 
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.  

/ i 

I:
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5.0 PEER REVIEW PROCESS 

5.1 Since the peer, review process may vary fror, case to ease, I peer reviev 

H plan shall be prepared prior to initiatiný a peer review. The peer review 

plan shall describe the work to be reviewed, the size and spectrum of the peo.  

review group, and the suggested method and schedule ne:essary to produce a 

peer review report.  

5.2 The peer revieu group shall evaluate and report on: 

a. Validity of assnptions.  

b. Alte.nate interpretations.  

c. Un--ertainty of results and consequences if incorrect.  

d. Appropriateness and limitations of methodology and procedures.  

e. Adequacy of application.  

f. Accuracy of calculations.  

h. Adequacy of requirements and criteria.  

g. Validity of conclusions.  

Documentation shall be prepared to indicate the results of meetings, 
dc-.4.bnrations, and activities of the peer review process.  

6.0 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 following: 

a. A clear description of the work or issue that was peer reviewed.  

b. Conclusions reached by the peer review process.  

c. Individual statements by peer reviow group members reflecting 
dissenting views or additional ccents, as appropriate.  

d. Listing of the ?eers and the technical qualification and evidence 
of independence for each peer, including potential tochnical and/or 
organizational partiality.  

Note: Additional guidance related to this subject can be found in !VRMG-1297, t! 

PEER REVIEW FOR IGH LEVEL 1CLE.A, WASTE REPOSITORAIES' (FEBRUAYY, 

P.LV. NýU M MXSTSLFOP PEER REV A-EW j
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•i1.0 Pur-POsE ant• otentives C! Studies: 

.Describe the information that will be obtained in the study.  -.tiefly diszuss hou; this information will be used: and 

1.2 Provide the rationale and justificati:on for the infornration to be 
obttaned by the study. It can be justified by: 1) a performance goal and a 
confidence level in th-.h goal (developed via the perforance allocation 
process and results that will be described elsewhere in the SCP); 2) : desi-.  
coal and a confidence level in that gý,a: (desigT., goals beyond those related, to 

=a•onrn:e issues); 3) direct Federal, State, and other re4latory 
requxirements for specific studies. Where relevant performance or desi-, =alsA 
e:tualiy ap~ly at a higher level than the stuty (e.g., where the goals apply 
to a group of studies), describe the relationship between this study and that 

* higher level goal.  

• '" 2.0 ,ational for S.ictecJ Studv: 

2.1 Provide the rationale and justification for the selected tests and 
analyses (including standard tests). Indicate the alternative test and 
analrtical methods fror which they were selected, including options for type 
of test, in strentnt.t.on, data collection and recording, and alternative 
--. tcal approache'. n,•scribe the advantages and limitations of the vatio'us 
* znsa and 

2.2 Provide the rationale for the selected nuber, location, duration, and 
t...i-ng of tests with consideration to various sources of uncertainty (e.g., 
tcst. method, interf.rence with other tests, and estirnated parameter 
vaiatility). This ration.ae should also identify reasonable alternatives; 
s'z=.a:ize reasons for noL relecting these alternatives, and reference if 
available, reports "hich :.valuate alternatives considered.  

2.3 Describe the cornstrri.nts that exist for the study, and explain how these 
constraints affect selection of test methods and analytical approaches.  
Factors to be considered include: 

a) Potential imacts on the site fr= testing; 

b) Whether the study needs to s3m,.;ate repository conditions: 

c) Required accuracy and precision of parameters to be measured with 
test instrumentation; 

/ 
d) Lir~its of analytical methods that will use the information fr.

the tests;

F-EI.  •z"°" N" ' t :s•'L:'ISLNVA7 AS::'•0,<,. •- CONT:EN•r.... '• • •'' 0 rr - r, r%,- .... e -'"' "-'- r-• tt-ei" V"'• .5, .
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e) Capability of analytical methods to support the study; 

f) Time required versus time available to complete the study; 

g) The scale of the phenomena, especially the limitations of the 

eqvipment relative to'the scale of the phenomena to be measured 
and the applicability of studies conducted in the laboratory to 
the scale of the phenomena in the field; 

h) Interrelationships of tests involving significant interference 
with other tests and how plans have been designed or sequenced to 
address such interference; and 

i) Interrelationships involving significant interference among tests 
and £SF design and construction, as appropriate (refer to Section 
8.4 of the SCP or its references for specific ESF design informa
tion) / 

3.0 Description of Tests and Analyses: 

3.1 Since studies are comprised of tests and analyses, provide for each type 
of test: 

a) 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 to the site, ESF elements, repository layout, 
stratagraphic ur.i.ts, depth, and test location); 

b) Stmmarize the test methods. Reference any standard procedures 
(e.g., ASTI,, API) to be used. If any of the procedures to be used 
are not standard, or if a standard procedure will be modified, 
sunmarize the steps of the test, how it will be modified, and 
reference the technical procedures that will be followed during 
the test. ¶7 precedures are not yet available, indicate when they 
will be av•.-.bli. :ndicate the level of quality assurance and 
provide a rE,'tionale for any tests which are not judged to be QA 
level I. Reference the applicable specific QA requirements that 
will be applied to the test; 

c) Specify the tolerance, accuracy, and precision required in the 
test, where appropriate; 

d) Indicate the range of expected results of the test and the basis 
for those expected results; / 

e) List the equipment required for the test and 'lescribe briefly any' 
such equipment that is special; 

f) Describe techniques to be used for data reduction and analysis o- i 
the results; 

rv.•zV No. ISSUED ]SL OI?4 TILrU EPAME NT.  
,iI I rop/mA- w: cohNTrh•T?
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S g) DisCuSs the representativeness of the including why the test 

results are considered representative of future conditions or the 
spat&ial variability of existing conditions. Also indicate limit 
ations and uncertainties that will apply to the use of the zesults; 

h) Provide- illutrations such aA mps, cross ections, and faciity 
design draw-n-s to show the locations of tests and schematic i layouts cf tests, and 

i) Relationship of the test to the set performance goals and 
confidence levels.  

3.2 For each type of analysis: 

a) State the purpose of the analysis, indicating the testing or 
design activity being supported. Indicate what conditions or 
environments will be evaluated and any sensitivity or Uncertainty 
analyses that will be performed. Discuss the relationship of the 
analysis to the set performance goals and confidence levels: 

b) Describe the methods of analysis including any analytical 
expressions and numerical models that will be employed; 

c) Reference the technical procedures docment that will be followed 
during the analysis. If proceodres are not yet available, 
indicate when they will be available. Indicate the level of 
qality assurance that will be applied to the analysis and provide [ 
a rationale for any analyses that are not judged to be QA level I.  
Reference the appli:able QA requirements.  

d) Identify the data input requirements of the analysis; 

e) Describe the expected output and accuracy of this analysis; and 

f) 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 t" 
will apply to the results.  

4.0 Ap;lication of Results: 

4.1 Briefly discuss where the results from the study will be used for 
0 the support of other studies (performance assessment, design, and charact
t arization studies) 

4.2 For performance assessment uses, refer to specific performance 
assessment analyses (descrz•bed in Section 8.3.5 of the SCP) that will use thc 

*j information produced from the studies described above, and refer to any use <:C 
the results for model validation;

XIV. 0. . S5ULD SEZT:ON T:TL J L L IN



4.3 For design useS, refer to , or describe, where the information fro..  

the :ýtudv descri!be above wi.l be used in construction equipment design and 

develop•nent, and engineering system design and development (e.g., waste 

package, repository engineered barriers, and shafts and borehole seals); and, 

4.4 For characterizationl uses, refer to, or describe, where the 

t'.1Crmation frorf the Study described above will be used in planning other 

Schedule and Milestones: 

5.1 Provide the durations of and interrelationships among the principal 

activities associated with conducting the study (e.g., preparation of test 

procedures, test set-ups, testing data analyses, 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, or will be affected by, the 

schedule for completion of the subject study; and 

5.3 Dates for activities or milestones including durations and inter
relationships, for the study plans will be provided. These should reference 
""-hc rhinster schedules provided in Section 8.5 of the SCP.  

i.1


