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CENTER FOR NUCLEAR WASTE REGULATORY ANALYSES

CORRECTIVE ACTION REQUEST

CAR No: 2002-04 Associated AR, SR, NCR No: CNWRA 2002-1

PART A: DESCRIPTION OF CONDITION ADVERSE TO QUALITY
QAP-014, the procedure for verification of calculations (3.2), requires the Element Manager to specify the extent and type of

calculation over checks required to be performed by the reviewer (from 4 or 5 options).
¢ Instructions to Technical Reviewers (re: QAP-002) for the RSSA scoping analysis report and for the TSPA external peer
review report did not specify the extent and types of over checks to be performed. Note that these were the only two reports

audited that involved calculations.

QAP-014, paragraph 3.2.4, requires that technical reviewers indicate how the calculation verifications were accomplished

and the conclusions regrading the correctness of the calculations.

¢ Review documentation for the two previously mentioned reports did not indicate how the verifications were accomplished,

and did not always explicitly indicate the results.

A possible contributing factor to this condition is that the QAP-002 (the review process) Instructions to Technical Reviewers form
does not provide for identifying the specific types of over checks or their extent.
In addition, this form does not instruct the reviewer to document how the verifications were accomplished and the results.
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CAR 2002-04: Part B: Proposed Action

Extent of Condition: Review packages for three, randomly-selected CNWRA reports delivered
to the NRC in FY2002 were examined to determine the extent of the condition. The quality
assurance file tracking numbers for the three reports are: (i) Q2002040800286, (ii)
Q200208200019, and (iii) Q20028200014. Similar problems were not found in the three review
packages. Report (i) is a journal paper on Pleistocene and Holocene ground-water recharge
estimates. The technical reviewer of report (i) stated on the TOP-3 form that the calculations
were verified. Report (i) is a technical report on hazards affecting the YM repository operations
area. The element or program manager clearly identified the type of over checks (controlled
software) to be conducted for report (ii) on the QAP-12 form and the technical reviewer properly
documented the results of the verification on the TOP-3 forms. Report (iii) is a technical report
on fault displacement at Yucca Mountain. The element or program manager did not describe the
type of over checks to be conducted for report (iii) on the QAP-12 form. The technical reviewers
of report (iii) indicated on the TOP-3 form that the calculations were verified.

Root Cause: The extent to which calculations are to be checked is sometimes determined by
the cognizant manager and at other times by the assigned technical reviewer(s). In addition,
even when calculations are checked, objective evidence of the checks is not being provided in
some reviews. The root cause for this condition is that the portion of the QAP-012 form that
directs the technical reviewer(s) to conduct a QAP-014 verification of calculations, does not
provide specific instructions requiring the cognizant manager to explicitly specify the extent and
type of calculation over checks.

Remedial Action: Review records for reports/papers generated in FY2002 that have both
calculations and calculation over checks identified on the QAP-012 form. Those reports/papers
found to be lacking adequate descriptions of the over checks on the TOP-3 form should be sent
back to the original reviewer(s), or the cognizant manager, to better document the over checks.
If additional calculation errors are identified and documented during this process, the report will
be returned to the authors for correction, revision, and re-submission to the client.

Corrective Action to Preclude Recurrence: Revise the QAP-12 form so that when a

program or element manager directs a technical reviewer to verify the correctness of
calculations by checking the box, the manager must also complete additional items that identify
the types of calculation over checks required and describe the extent. After evaluating criteria (i),
(i) and (iii) in section 3.2 of QAP-014, the manager will check one or more boxes that
correspond to the four types of calculations: (i) Calculations Performed Using Controlled
Software; (ii) Calculations Performed Using Uncontrolled Software; (iii) Calculations Performed
Using Commercial-off-the-Shelf Software; and (iv) Other Calculations. The manager will also
write a brief statement in the blank provided next to each of the checked boxes describing the
extent to which the calculations must be checked. For example the manager might state that,
“pased on the intended use of the calculated results, the technical reviewer must check 50% of
the numbers listed in column D of Tables 4-1 and 4-2.” In addition, the comment that instructs
the technical reviewer to make a statement about the calculation check on the TOP-3 form will
be revised to make clear that the reviewer must specify which calculations were checked, and
explain how they were checked. The reviewer will also be instructed to either record the
calculation checks on the TOP-3 form, identify where in which scientific notebook the calculation
checks are recorded, or attach additional sheets or computer printouts.
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Corrective Action 2002-04
Verification of Corrective Action Implementation

CNWRA reports/papers requiring calculation over checks issued on FY-02 have been reviewed. The
review was performed to determine if original calculation over checks were adequate and in compliance
with procedural requirements. Out of the 51 reports reviewed, 6 were determined to have inadequate
calculation over checks. Additional over checks were performed on these 6 reports by appropriate
CNWRA staff members. The reports now have had a sufficient calculation over check performed in
accordance with procedural requirements. (See attached review documentation).

Form QAP-012 was revised in October 2002 and incorporates additional questions which identify the
type of calculation over checks required.



CENTER E._ & NUCLEAR WASTE REGULA . ORY ANALYSES
INSTRUCTIONS TO TECHNICAL REVIEWERS
Technical Review Items to Verify

TO:

SUBJECT: Review of

Please perform a Technical Review of the subject document in accordance with CNWRA QAP-002, verifying the specific items identified below.
Technical comments shall be documented on the attached Comment Resolution Record and presented to the author for resolution. Initial blanks
on right side of page to show completion of assigned review.

Required review completion date:

ASSIGNED ACCOMPLISHED
TECHNICAL CORRECTNESS

Assumptions are reasonable and clearly stated.

Appropriate techniques are used.*

Existing data are qualified (or exempted) in accordance with QAP-015.

Conclusions are properly supported by correctly interpreted data.*

* Novel or beyond state-of-the-art techniques or significant uncertainties in data and interpretations warrant application of the Peer Review.

Are there calculations? YES NO If yes, are “over checks’required? YES NO

If no “over checks” are required, explain why:

Calculations are correct, documented and verified in accordance with QAP-014 (document this review by a

statement on the TOP-3 form).

READABILITY

Document is written for the intended audience, with correct grammar and syntax.

Tllustrations and tables clearly present basic information and emphasize relationships.

CONTENT AND FORMAT

Title reflects the objectives of the document.

Abstract states purpose, describes study, and summarizes the pertinent results and conclusions.

Introduction states the objectives and scope of the work and presents background information.

Body of the manuscript is logically organized and presents the basic information.

Conclusions and results summarize the principal findings and answer each of the objectives of the work.

References are cited in the text and in the references section.

Costs and financial tables are included and agree with text.

ELEMENT MANAGER DATE COGNIZANT DIRECTOR DATE

CNWRA FORM QAP-12 (Rev.2/2001) a/a/ /64‘& @A /0 -/ 2 Le— Y
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CNVWHA
A center of excellence.  CENTER FOR NUCLEAR WASTE REGULATORY ANALYSES

in earth sciences

and engineering INSTRUCTIONS TO TECHNICAL REVIEWERS

Technical Review ltems to Verify

REVIEWER:

TITLE:

Please perform a Technical Review of the subject document in accordance with CNWRA QAP-002, verifying
the specific items identified below. Technical comments shall be documented on the attached Comment
Resolution Record and presented to the author for resolution. Initial blanks on right side of page to show
completion of assigned review.

Required review completion date:

TECHNICAL CORRECTNESS ACCOMPLISHED

Assumptions are reasonable and documented in sufficient detail that a technically qualified
person may review, understand, and verify the analysis without recourse to the originator. (Do not
assign if report does not contain data interpretation and analysis.)

Appropriate techniques are used.

Existing data are qualified (or exempted) in accordance with QAP-015.

Conclusions are properly supported by correctly interpreted data. (Novel or beyond state-of-the-

art techniques or significant uncertainties in data and interpretations warrant application of a Peer
Review.)

Are there calculations?  YES NO - | Ifyes, are “over checks” required? YES NO

If no "over checks” are required, explain why:

If “over checks” are required, specify type(s) of calculation (per Section 3.2 and 3.2.3 of
QAP-014) and describe extent of verification.

Controlled Software

Uncontrolled Software

Commercial Off-the-Shelf Software

Other Calculation(s)

Calculations are correct, documented and verified in accordance with QAP-014, Section 3.2.3.
Document this review by a statement on TOP--3 form explaining which calculations were

checked, and how they were checked. Attach verification calculation, in accordance with Section
3.2.4 of QAP-014.

CNWRA FORM QAP-12 (Rev. 10/2002)

/////mz.



CNVWHA
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Acenterofexcellence:  CENTER FORNUCLEAR WASTE REGULATORY ANALYSES

in earth sciences

and engineering INSTRUCTIONS TO TECHNICAL REVIEWERS

Technical Review ltems to Verify

READABILITY ACCOMPLISHED

Document is written for the intended audience, with correct grammar and syntax.

lllustrations and tables clearly present basic information and emphasize relationships.

CONTENT AND FORMAT ACCOMPLISHED

Title reflects the objectives of the document.

Abstract states purpose, describes study, and summarizes the pertinent results and
conclusions.

Introduction states the objectives and scope of the work and presents background information.

Body of the manuscript is logically organized and presents the basic information.

Conclusions and results summarize the principal findings and address each of the objectives of
the work.

References are cited in the text and in the references section.

Costs and financial tables are included and agree with text.

ELEMENT MANAGER DATE COGNIZANT DIRECTOR

DATE

CNWRA FORM QAP-12 (Rev. 10/2002)
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MEMORANDUM

August 27, 2002
TO: QA Records Corrective Action Requests 2002-03 and 2002-04 Folder
FROM: Bruce Mabrito, Director of Quality Assurance W
SUBJECT: Extension of Time on CARs 2002-03 and 2002-04
REFERENCE: CAR 2002-03 and 2002-04, Annual 2002 CNWRA QA Audit

This memorandum to the Corrective Action Requests (CARs) 2002-03 and 2002-04 folder is to document progress and
extend a time extension for the responses.

CARs 2002-03 and 2002-04 were originated July 30, 2002, following the conclusion of the 2002 annual CNWRA QA
Audit. They were responded to by B. Sagar and G. Wittmeyer on August 26, 2002, but I reviewed their responses and
rejected their responses.

The original responses lacked sufficient information from a QA perspective and they were returned to B. Sagar with
arequest to resubmit them with changes. There have been several discussions between B. Mabrito, B. Sagar and G.
Wittmeyer regarding these two CARs and it is expected that several more iterations of CAR proposed actions will be
submitted before CNWRA QA accepts the input.

For the purpose of this memorandum to the file, it should be noted that the initial response to the CARs were prior to
response due date of 8/27/2002.

An extension of the two CAR response due dates is acceptable considering the on-going discussions and circumstances.
An extension to September 26, 2002 is hereby granted.



CENTER FOR NULLEAR WASTE REGULA : ORY ANALYSES

MEMORANDUM
September 26, 2002
TO: QA Records Corrective Action Requests 2002-03 and 2002-04 Folder
FROM: Bruce Mabrito, Director of Quality Assurance @%«'
SUBJECT: Second Extension of Time on'CARs 2002-03 and*2002-04 -
REFERENCE: CAR 2002-03 and 2002-04, Annual 2002 CNWRA QA Audit

This memorandum to the Corrective Action Requests (CARs) 2002-03 and 2002-04 folder is to document progress and
extend a time extension for the responses.

CARs 2002-03 and 2002-04 were originated July 30, 2002, following the conclusion of the 2002 annual CNWRA QA
Audit. They were responded to by B. Sagar and G. Wittmeyer on August 26, 2002, but I reviewed their responses and
rejected their responses. This is the second time extension on this set of CARs.

The original responses lacked sufficient information from a QA perspective and they were returned to B. Sagar with
arequest to resubmit them with changes. There have been several discussions between B. Mabrito, B. Sagar and G.
Wittmeyer regarding these two CARs and it is expected that several more iterations of CAR proposed actions will be
submitted before CNWRA QA accepts the input. Due to travel situations and preparation of Operations Plans, B.
Sagar has not presented CNWRA QA with the new responses to CARs 2002-03 and 2002-04.

For the purpose of this memorandum to the file, it should be noted that the initial response to the CARs were prior to
response due date of 8/27/2002. The first extension was to September 26, 2002.

I am reluctantly documenting a second extension for these two CAR responses. The new due date for both the CARs

is October 11, 2002. Itis expected that B. Sagar and G. Wittmeyer will have their responses to CNWRA QA by this
second extension date.

cc: B. Sagar
G. Wittmeyer
M. Padilla
M. Ehnstrom
B. Mabrito



CENTER FOR NUCLEAR WASTE REGULA 1 ORY ANALYSES

MEMORANDUM

October 11, 2002
TO: QA Records Corrective Action Requests 2002-03 and 2002-04 Folder
FROM: Bruce Mabrito, Director of Quality Assurance W
SUBJECT: Third Extension of Time on CARs 2002-03 and 2002-04
REFERENCE: CAR 2002-03 and 2002-04, Annual 2002 CNWRA QA Audit

This memorandum to the Corrective Action Requests (CARs) 2002-03 and 2002-04 folder is to document progress and
extend a time extension for the responses.

CARs 2002-03 and 2002-04 were originated July 30, 2002, following the conclusion of the 2002 annual CNWRA QA
Audit. They were responded to by B. Sagar and G. Wittmeyer on August 26,2002, but I reviewed their responses and
rejected their responses. This is the third time extension on this set of CARs.

The original responses lacked sufficient information from a QA perspective and they were returned to B. Sagar with
arequest to resubmit them with changes. There have been several discussions between B. Mabrito, B. Sagar and G.
Wittmeyer regarding these two CARs and it is expected that several more iterations of CAR proposed actions will be
submitted before CNWRA QA accepts the input. Due to travel situations and preparation of Operations Plans, B.
Sagar has not yet presented CNWRA QA with the new responses to CARs 2002-03 and 2002-04.

For the purpose of this memorandum to the file, it should be noted that the initial response to the CARs were prior to
response due date of 8/27/2002. The first extension was to September 26, 2002. The second extension was to October
11, 2002. More discussions have taken place to resolve differences in approach to resolving these two CARs.

Based on the recent discussions between B. Sagar and myself, it has been agreed that the deadline for completing all
action on these two CARs is December 31, 2002. This date will allow certain remedial actions to take place according
to the Element Managers affected.

cc: B. Sagar
M. Padilla
M. Ehnstrom
B. Mabrito



CENTER FOR NUULLEAR WASTE REGULA iORY ANALYSES

MEMORANDUM
December 31, 2002
TO: QA Records Corrective Action Requests (CARs) 2002-03 and 2002-04 Folder
FROM: Bruce Mabrito, Director of Quality Assurance @&w‘
SUBJECT: Extension of Time for Closure on CARs 2002-03 and 2002-04
REFERENCE: CARs 2002-03 and 2002-04

This memorandum to the CAR 2002-03 and CAR 2002-04 folders is to document progress to date on these Corrective
Action Requests.

CAR 2002-03 and CAR 2002-04 were originated July 30, 2002 at the conclusion of the 2002 annual CNWRA QA
Audit. Remedial actions and corrective actions to preclude recurrence have taken place since that time.

Pertaining to CAR 2002-03, a revised version of the description of The Total System Performance Assessment and
Integration Issue Resolution Blueprint (IM 20.01402.761.140) will be submitted to the NRC in early calendar year 2003.

Work continues on the closure of CAR 2002-04. Reports containing calculations submitted in FY2002 were identified
in the QA Records Room and returned to the cognizant Element Managers for additional review. The reviews on these
reports are approximately 90-percent complete and the entire effort to support closure of the CAR should be finished
by the end of February 2003.

The cognizant Element Managers have asked for additional time to complete their deliverables to the NRC in order to
fulfill all the corrective actions to close these CARs.

Based on discussions I have held with the Element Managers and the Technical Director, I am extending the time to
complete the corrective actions to February 28, 2003.

cc: M. Ehnstrom
T. Mayces
R. Folck
G. Wittmeyer
J. Russell

[()



CENTER FOR NUCLEAR WASTE REGULATORY ANALYSES

CAR NO. 2002-04 REVIEW WORKSHEET
QA RecordNo: Q20022200003
Title of Report:

E7 %nzf:ﬁ:‘:"f“ bt g o Lty

Is the extent and type of overchecks specified on the Instructions to Technical Reviewers,
Form QAP-012 in accordance with QAP-014, Section 3.2?

I Yes

I{No, Explain _ZAL 574/"0/2 :érw.. jépyj%;ﬁ,
‘é"»&g 74\€ E/‘f ‘ff—_‘ Mﬂﬁ_ﬂw = Q—

- ' 3.2 .

2. Are the existing overchecks satisfactory and documented in accordance with QAP-014,
Section 3.2.3 and 3.2.47

MGS

O No, Explain

If overchecks are not adequate initiate a new review in accordance with QAP-002 and
QAP-014.

Reviewed by: 'M_Zﬁ;{w Date:/’dééﬁi



CENTER FOR NUCLEAR WASTE REGULATORY ANALYSES

CAR NO. 2002-04 REVIEW WORKSHEET
QA Record No: Q Z-oo2Z O&290006

Title of Report: S7rew CLovvesin é.mqi_m( b P
£ wntHlenmean b } CmbiCue gwa{

1. Is the extent and type of overchecks specified on the Instructions to Technical Reviewers,
Form QAP-012 in accordance with QAP-014, Section 3.2?

O Yes

}z(No, Explain ﬁg,,mx/' bkl by ugipey

| Caltutatiny 2ot WO e = ‘/‘Tw/
oo on__excel ;gza--o(&g,ﬂ'. Setecteol.
Cezlls srete Clieclee ol 0,4,, Coeyrec/ye 15 o

2. Are the existing overchecks satisfactory and documented in accordance with QAP-014,
Section 3.2.3 and 3.2.4?

>t’\ers

O No, Explain

If overchecks are not adequate initiate a new review in accordance with QAP-002 and
QAP-014.

e 0] 22122
Revie VB Date:

12

30/



CENTER FOR NUCLEAR WASTE REGULATORY ANALYSES

CAR NO. 2002—-04 REVIEW WORKSHEET
QARecordNo: Q 2oo i /Il 90°0(,

Title of Report: A s 7-sitee G4 lvanica /@ dsuf/c,«c M uﬂﬁe/ec/wo(_g‘

/W/ SeSor ﬁrf Zac_@/f’t Covrrostot

1. Is the extent and type of overchecks specified on the Instructions to Technical Reviewers,
Form QAP-012 in accordance with QAP-014, Section 3.2?

[J Yes

N No, Explain KﬁgM’m oy  puinor  Col colbalizns

Gt  For Lmitesr” ,zﬂar_g /t;r;aum .

2. Are the existing overchecks satisfactory and documented in accordance with QAP-014,
Section 3.2.3 and 3.2.47?

)xi Yes

0 No, Explain

If overchecks are not adequate initiate a new review in accordance with QAP-002 and
QAP-014.

Mgy e e
Reviewed by: Date:

\Y
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CENTER FOR NUCLEAR WASTE REGULATORY ANALYSES

CAR NO. 2002-04 REVIEW WORKSHEET
QA Record No: QReoo0204p RvO2 )

Title of Report: HI- sTorm Analyeis — ANsys/Le- DYNA MoKel

1. Is the extent and type of overchecks specified on the Instructions to Technical Reviewers,
Form QAP-012 in accordance with QAP-014, Section 3.2?

O Yes

RNo, Explain D+ way Mo umdersiqmbing Tk EM Maf Mo edest

aul -IVTL&; N ovenc koo e wall be Ao el L. Hs e K t'sﬂg

AN (2 xS .

2. Are the existing overchecks satisfactory and documented in accordance with QAP-014,
Section 3.2.3 and 3.2.47

R Yes

O No, Explain

If overchecks are not adequate initiate a new review in accordance with QAP-002 and
QAP-014. '

Reviewed by:\ A"*’M ﬂ Date: /o-232-02

(f
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CENTER FOR NUCLEAR WASTE REGULATORY ANALYSES

CAR NO. 2002-04 REVIEW WORKSHEET
QA RecordNo: Q2po20joy0ceS

Title of Report: S, 7‘/@/ o Kelpaf Yne ﬁ‘vc&é

FPuel 51"9‘fﬂ§-e Facil: 1-7

1. Is the extent and type of overchecks specified on the Instructions to Technical Reviewers,
Form QAP-012 in accordance with QAP-014, Section 3.2?

O Yes

B-No, Explain Y woxo Tl u,naéefsblowwemLﬂr e e ol Tl

CDL‘,’EAA} N ¢ +‘1/g¢—7 ‘\/ evenc Reews wqfl: Az ongej L?

‘l’ac/QVu c/a/e le&uOQ\/S -

2. Are the existing overchecks satisfactory and documented in accordance with QAP-014,
Section 3.2.3 and 3.2.4?

X Yes

O No, Explain

If overchecks are not adequate initiate a new review in accordance with QAP-002 and
QAP-014.

Reviewed by\w | Date: /2-2.3-02]
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CENTER FOR NUCLEAR WASTE REGULATORY ANALYSES

CAR NO. 2002-04 REVIEW WORKSHEET
QARecordNo: Q2voc2082 00019

Title of Report: Hazal Ia&w@{;'cﬂ/ﬂ«m fo éuaa[zg{c z?f_,gm'&g

0@&«,@1&’“«‘ Avea: g Prv‘rfe_ss E{ﬂvaf

1. Is the extent and type of overchecks specified on the Instructions to Technical Reviewers,
Form QAP-012 in accordance with QAP-014, Section 3.2?

X Yes

O No, Explain

2. Are the existing overchecks satisfactory and documented in accordance with QAP-014,
Section 3.2.3 and 3.2.47

i Yes

O No, Explain

If overchecks are not adequate initiate a new review in accordance with QAP-002 and
QAP-014.

Reviewed by:M Date: 10-23-92

Jb
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CENTER FOR NUCLEAR WASTE REGULATORY ANALYSES

CAR NO. 2002-04 REVIEW WORKSHEET
QA Record No: Q2ocol|2p oo

Title of Report: Assessmeul £ Meclan/cal ResBonse £ Dok Shields
UnLer 126@@5\44%; Sv\w"/wmwf—- meess Qe@eme 2

1. Is the extent and type of overchecks specified on the Instructions to Technical Reviewers,
Form QAP-012 in accordance with QAP-014, Section 3.2?

(0 Yes

® No, Explain 2t wes T wandexstouding W Th EM (ot Mo

extenk and ‘b?ﬁz 6 ovelckecys ol be decacle Lo L 67 Ha

e B cal /\-an? Ag\

2. Are the existing overchecks satisfactory and documented in accordance with QAP-014,
Section 3.2.3 and 3.2.47

X Yes

O No, Explain

if overchecks are not adequate initiate a new review in accordance with QAP-002 and
QAP-014.

Reviewed by:Kv Mﬁ Date: 10~ 23-02.
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CENTER FOR NUCLEAR WASTE REGULATORY ANALYSES

CAR NO. 2002—-04 REVIEW WORKSHEET
QA RecordNo: Q2o00jipoitoocl ,

Title of Report: E\/a[uwﬁ‘m U’@ U.S j)@éaﬁ/vm.e,uﬂ =€ En engy Thenvn b@;&plogk
Dok amd Modelins Sdatus Refort-

1. Is the extent and type of overchecks specified on the Instructions to Technical Reviewers,
Form QAP-012 in accordance with QAP-014, Section 3.2?

O Yes

®No, Explain  Df way e MQ‘fS?LMle'nj o= e £rm 1.0 Ko
4 ovenclocws vall be HeciKed b, T
+e:/Q n fp&j neviesdexs

2. Are the existing overchecks satisfactory and documented in accordance with QAP-014,
Section 3.2.3 and 3.2.4?

Xl Yes

[0 No, Explain

If overchecks are not adequate initiate a new review in accordance with QAP-002 and
QAP-014.

Reviewed bM /’ ~Date: 10-2:3-02]

|
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CENTER FOR NUCLEAR WASTE REGULATORY ANALYSES

CAR NO. 2002-04 REVIEW WORKSHEET
QARecordNo: Q LOOLG6Y0 500D |

Title of Report: " L AN ocedm o & WAoo ShoAln JMP—&#
AN we Clok b O

1. Is the extent and type of overchecks specified on the Instructions to Technical Reviewers,
Form QAP-012 in accordance with QAP=014, Section 3.27

O Yes

§(/No, Explain \‘Q«d\'\ ¥\..9\ /wa w A4S
,Q,,( AL u\c"—L +b \\&m)f» {,L oS 1

m‘VmAA«}}\A + L Q c)u./vfcu

2. Are the existing overchecks satisfactory and documented in accordance with QAP-014,
Section 3.2.3 and 3.2.47

;i\Yes

O No, Explain

If overchecks are not adequate initiate a new review in accordance with QAP-002 and
QAP-014.

/ p—
? : C , / Dy
Reviewed by: ( Da: e:
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CENTER FOR NUCLEAR WASTE REGULATORY ANALYSES

CAR NO. 2002-04 REVIEW WORKSHEET
QARecordNo: Q 200t 070 § 0o ¥

Title of Report: *~ A\"\Q/\/\M\Q\N& MY/)LAJJAJ\\,\ BZ-«\ Sy/_\QJ%ﬁp«“.

1. Is the extent and type of overchecks specified on the Instructions to Technical Reviewers,
Form QAP—-012 in accordance with QAP-014, Section 3.2?

O Yes

y\No Explain -’k/&w \\’&J""‘-ﬁ WQ MV RoRA_ oS
Qp e U VR %

MM4~, AMLM@«QA£(\( fo

2. Are the existing overchecks satisfactory and documented in accordance with QAP-014,
Section 3.2.3 and 3.2.47

0 Yes

%\lo Explain | Tha\, l/x:s \/\)t O N CkS

pat S0Re | ackeay o It e

TSV ST NI VY SR VY Y = AV

st v W cpmmnet @»M\ Pat Y

Oesks we®  Poa [ut e Qe Fefhwn ya\/gc/,,/J

Voo

or /‘t—{-—b\wu\, ’&\) s ’MV"‘\— &-U[A [s. l

If overchecks are not adequate initiate a new review in accordance with QAP-002 and

QAP—O14.JdM :;ﬁ 7%’%’%@@’\0‘" i aw/@

f y —_
Reviewed by: ) C' Dl/_l Date/ S'l v

DURP
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QAP 01.4‘check details - Chandrika Manepally (December 16, 2002)

The input and output files for Figure 4 in the paper
Some details - Base case run, no recharge and the grid is unstructured.
Input file is Run29.dat and can be found in Vol. 4 of the Scientific Notebook 334E.

J reads the boundary conditions and phik part externally.

. the nodes corresponding to the top upper part of the unit were assigned with the
permeability of 2E-16 m? and this matched with the model details presented on page 6.

. the boundary conditions are assigned temperature and pressure. The boundary

conditions file showed the linear variation of temperature from 34-54 °C (top to bottom)
on the left side of the model L

. the plots are generated using Mathematica software and the details can be found in
Run29.nb. The Run29fld.xyp file is used to generate the plots (Figure 4).
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1. Is the extent and type of overchecks specified on the Instructions to Technical Reviewers,
Form QAP-012 in accordance with QAP-014, Section 3.2?

O Yes

%\No, Explain M k:&»)\,v‘i V}L AR N~ a. (JAS

b e Seclag)

2. Are the existing overchecks satisfactory and documented in accordance with QAP—-014,
Section 3.2.3 and 3.2.47
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O No, Explain

If overchecks are not adequate initiate a new review in accordance with QAP-002 and
QAP-014.
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2. Are the existing overchecks satisfactory and documented in accordance with QAP-014,
Section 3.2.3 and 3.2.47

%Yes

O No, Explain

If overchecks are not adequate initiate a new review in accordance with QAP-002 and
QAP-014.
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1. Is the extent and type of overchecks specified on the Instructions to Technical Reviewers,
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2. Are the existing overchecks satisfactory and documented in accordance with QAP-014,
Section 3.2.3 and 3.2.47
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O No, Explain

If overchecks are not adequate initiate a new review in accordance with QAP-002 and
QAP-014.
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Section 3.2.3 and 3.2.47
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If overchecks are not adequate initiate a new review in accordance with QAP-002 and
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2. Are the existing overchecks satisfactory and documented in accordance with QAP-014,
Section 3.2.3 and 3.2.4?

s
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If overchecks are not adequate initiate a new review in accordance with QAP-002 and
QAP-014.
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1. Is the extent and type of overchecks specified on the Instructions to Technical Reviewers,
Form QAP-012 in accordance with QAP-014, Section 3.2?

ﬁYes
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2. Are the existing overchecks satisfactory and documented in accordance with QAP-014,
Section 3.2.3 and 3.2.47 '

E?ﬁ\Yes

O No, Explain

If overchecks are not adequate initiate a new review in accordance with QAP-002 and
QAP-014.

Reviewed by: Q C /&L/—\ Date: ./ ;//[/ 2

“ (

30/



CENTER FOR NUCLEAR WASTE REGULATORY ANALYSES

CAR NO. 2002-04 REVIEW WORKSHEET
QA Record No: Q 7 OO OUL! 300403

Title of Report: O Oy LS o/ S Aa(fvij&j/ %z/k{

Ml del) ..
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2. Are the existing overchecks satisfactory and documented in accordance with QAP-014,
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If overchecks are not adequate initiate a new review in accordance with QAP-002 and
QAP-014.
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2. Are the existing overchecks satisfactory and documented in accordance with QAP-014,
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If overchecks are not adequate initiate a new review in accordance with QAP-002 and
QAP-014.
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1. Is the extent and type of overchecks specified on the Instructions to Technical Reviewers,
Form QAP-012 in accordance with QAP-014, Section 3.2?
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2. Are the existing overchecks satisfactory and documented in accordance with QAP-014,
Section 3.2.3 and 3.2.4?
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If overchecks are not adequate initiate a new review in accordance with QAP-002 and
QAP-014.
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SA-L (2% jbrm .

2. Are the existing overchecks satisfactory and documented in accordance with QAP-014,
Section 3.2.3 and 3.2.47

%}(es

J No, Explain

If overchecks are not adequate initiate a new review in accordance with QAP-002 and
QAP-014.

\)f)j(f%

v ;_
Reviewed by: \L%AM Date:
o /U -

qG



CENTER FOR NUCLEAR WASTE REGULATORY ANALYSES

CAR NO. 2002—-04 REVIEW WORKSHEET

QA RecordNo: Q Zooz ¢/02 0002 \
Title of Report: Prepicmiee LO Alres umgoﬁ \lN SEAaWATER,

Goin G SyeTrus

1. Is the extent and type of overchecks specified on the Instructions to Technical Reviewers
Form QAP-012 in accordance with QAP-014, Section 3.27

O Yes '
% No, Explain The edenk ac i ,\,\3 e "L— ovacchedlet were
ok Wedlbeh on the T drow. Forw RAP 12-4 (o]

\«Mx.c. vvt J,‘ijﬂo L\uuz or é’\oeq M«MM ,Lor M f‘%«—‘rb—-—
bk M orerdiadey were Wonwa\ k.. Hae

ke &Q/\M e reve o

2. Are the existing overchecks satisfactory and documented in accordance with QAP-014
Section 3.2.3 and 3.2.47

Bers

O No, Explain

If overchecks are not adequate initiate a new review in accordance with QAP-002 and
QAP-014.

The orerdredis were ad u.xc Lo A I6TnmrcAEA,

WV in Yo ab\x W ArAs .
Reviewed byWﬂ Date: D;/lo/ol

F— .
jL/?/D/oL/

™ g



CENTER FOR NUCLEAR WASTE REGULATORY ANALYSES

CAR NO. 2002-04 REVIEW WORKSHEET
QARecordNo: Q ool 2077 pooly
Title of Report: Localized  Covyosven Qmsg\_o—b‘l;;l."hg s+ l&_(loﬁ 12 a4
O Wpske Patkeye  Conbaimey )hwb—elwr\‘mf

1. Is the extent and type of overchecks specified on the Instructions to Technical Reviewers,
Fzm QAP-012 in accordance with QAP-014, Section 3.2?

VTi/?/aB

y!No, Explain Opeiclecln  tocare /ujyuneﬁ( - o erel—,

S;ﬂ & ¢ &//lé Eyer o L ol CSE T e ?/&(j’ 2;3”/ o ?,/;ZLQ e

\M/@VT =

=\ 7)o >

tion 3.2.3 and 3.2.4?
The owhby  Cakculntel vesulbs  Owe e Regrvession
ekt Aot Byoyey Vo, The veviower
O No, Explain RN RMJ S'WM o ot omd  ded TN veredieakidyt
Tha Vevbittsw  way  Covveik .

;.A(gge-he existing overchecks satisfactory and documented in accordance with QAP-014,
S
es

If overchecks are not adequate initiate a new review in accordance with QAP-002 and
QAP-014.

Reviewed by: 3,»~ W Date: "7-/17/02

Y ¥



CENTER FOR NUCLEAR WASTE REGULATORY ANALYSES

CAR NO. 2002-04 REVIEW WORKSHEET
QA Record No: _Q Jpo!/ol 000 2. .

Title of Report: ch&gvyw A M@&cﬁoxe, Mooy Seusr
e Monitoviap Locotle st corosion d

L4

1. Is the extent and type of overchecks specified on the Instructions to Technical Reviewers,
Form QAP-012 in accordance with QAP-014, Section 3.27

OYes

AXaels )
%No Explain 5[%«,/'% 5) greicheclos 2. 5F Mwm/
,hrf/C._L /?,cvow - ;

2. Are the existing overchecks satisfactory and documented in accordance with QAP-014,
Section 3.2.3 and 3.2.47

0O Yes

wNo Explain Rc’(rw,u) yndl calo gL M 5) Hee_
/;LP{/V\‘—— nsH ﬁz——fl—ln—e—ol LS c e o WGL_.A&M
4W e/f.«: R:V/M /,&.'(744” ﬂwwc.
rﬂ\fﬁ—"‘W z&w .

If overchecks are not adequate initiate a new review in accordance W|th QAP—002 and

QAP-014. T»&OWW M
M
%g//ﬁf

< | 2{77]
Reviewed by: 7 Date:

Y9



CENTER FOR NUCLEAR WASTE REGULATORY ANALYSES

CAR NO. 2002-04 REVIEW WORKSHEET
QA RecordNo: Q 2002 D&’/ ©0O4 ,

Title of Report: ﬁ?:/ec/‘ JJL/a//ao//;/M o1 fle coprosion
bebavier /ﬁ Tr7a11u e

Form QAP-012 in accordance with QAP-014, Section 3.2?
O Yes

X[ No, Explain ~ &£Vve?7 79'074 Calcebatlene opyerctlecks arere

1. Is the extent and type of overchecks specified on the Instructions to Technical Reviewers,

%5214&4}&_9? ;72., Aevsees  Comoloeolfeat %‘4/7:’7’“"&

W&é_oe/‘—: g4w 2p. [ Fwnol cisgeocanaliol /.,,pm.

Jvo rwﬂ/z.w cl celaliong Licte w veen

2 Lepond .

2. Are the existing overchecks satisfactory and documented in accordance with QAP-014,
Section 3.2.3 and 3.2.47

)ﬁ Yes

O No, Explain

If overchecks are not adequate initiate a new review in accordance with QAP-002 and
QAP-014,

) 12/ 19 /02~
Reviewed by: W Date: 2/ /

e



CENTER FOR NUCLEAR WASTE REGULATORY ANALYSES

CAR NO. 2002-04 REVIEW WORKSHEET‘
QA Record No: Q 2. O0207ti o008 |

Title of Report: v =C 5& A/\A(\\\A,L L’\-’V\A wa 1350V :,L?Ln o

1. Is the extent and type of overchecks specified on the Instructions to Technical Reviewers,
Form QAP-012 in accordance with QAP-014, Section 3.27

(?(Yes

[0 No, Explain

2. Are the existing overchecks satisfactory and documented in accordance with QAP-014,
Section 3.2.3 and 3.2.47

PiYes

O No, Explain

If overchecks are not adequate initiate a new review in accordance with QAP-002 and
QAP-014.

Reviewed by: { C . V(Z/‘]K (Z/ 7:; ! lasr

N\



CENTER FOR NUCLEAR WASTE REGULATORY ANALYSES

_ CAR NO. 2002-04 REVIEW WORKSHEET
QARecordNo: Q 72 DOTL 0T O 7 OOQY.

Title of Report: u \/\AMW"—\A Cig QMS\M L !

1. Is the extent and type of overchecks specified on the Instructions to Technical Reviewers,
Form QAP-012 in accordance with QAP-014, Section 3.2? ’

Yyes

O No, Explain

2. Are the existing overchecks satisfactory and documented in accordance with QAP-014,
Section 3.2.3 and 3.2.47

@f\Yes

J No, Explain

If overchecks are not adequate initiate a new review in accordance with QAP-002 and
QAP-014.

Reviewed by: Z i ( ' (/LR( & / Zlgoa/ezze)DL




CENTER FOR NU‘CLE‘AR WASTE REGULATORY ANALYSES

CAR NO. 2002-04 REVIEW WORKSHEET -
QA Record No: Q Z OOU 0 T930006 1 ‘

| .
Title of Report: v T&A)us {l)w\‘ v{\gp L"\—‘\‘ON‘-M e .

1. Is the extent and type of bverchecks specified on the Instructions to Technical Reviewers,
Form QAP-012 in accordance with QAP-014, Section 3.2?

%Yes '

O No, Explain

2. Are the existing overchecks satisfactory and documented in accordance with QAP-014,
Section 3.2.3 and 3.2.4?

I#L\Yes

O No, Explain

If overchecks are not adequate initiate a new review in accordance with QAP-002 and
QAP-014.

ZC”Q\ lz/wéwc?
Reviewed by: ate:

.

g3



CENTER FOR NUCLEAR WASTE REGULATORY ANALYSES

. CAR NO. 2002-04 REVIEW WORKSHEET
QA Record No: Q LOOLEY [ TAD 3 é

Title of Report: __ “' (}’SKSAAA\\M_]&;WW*A»:NH "

1. Is the exient and type of overchecks specified on the Instructions to Technical Reviewers,
Form QAP-012 in accordance with QAP~014, Section 3.2?

?ékYes

0O No, Explain

2. Are the existing overchecks satisfactory and documented in accordance with QAP-014,
Section 3.2.3 and 3.2.47

'§\Yes

0 No, Explain

If overchecks are not adequate initiate a new review in accordance with QAP-002 and
QAP-014.

[/ To 2
Reviewed by: f C' ¢ 0/\L Datet '

g9



CENTER FOR NUCLEAR WASTE REGULATORY ANALYSES

CAR NO. 2002-04 REVIEW WORKSHEET
QA Record No: _Q T o6L 636 | 0060 ‘

| .
Title of Report: _*' £d ~vdoy A’) \/v‘-{ru,\/ P/-}*«w\—\ .

1

! b
o hwaku., \

1. Is the extent and type of overchecks specified on the Instructions to Technical Reviewers,
Form QAP-012 in accordance with QAP-014, Section 3.2?

‘%Yes '

0 No, Explain

2. Are the existing overchecks satisfactory and documented in accordance with QAP-014,
Section 3.2.3 and 3.2.47 ‘

SQ(es

O No, Explain

If overchecks are not adequate initiate a new review in accordance with QAP—-002 and
QAP-014.

f(’ ‘ % /’ﬁ/ 20 Jes
Reviewed by: Date:

\



CENTER FOR NUCLEAR WASTE REGULATORY ANALYSES

- CAR NO. 2002-04 REVIEW WORKSHEET
QA Record No: Q7. o060 Y ( TO003

Title of Report: (£ Pheche JQ cald [WL\M e

1. Isthe extent and type of overchecks specified on the Instructions to Technical Revnewers
Form QAP-012in accordance with QAP-014, Section 3.27

T%(Yes

O No, Explain

2. Are the existing overchecks satisfactory and documented in accordance with QAP-014,
Section 3.2.3 and 3.2.4?

§1\Yes

O No, Explain

If overchecks are not adequate initiate a new review in accordance with QAP—OO2 and
QAP-014.

Reviewed by: ? C * O/WK /Z Dat




CENTER FOR NUCLEAR WASTE REGULATORY ANALYSES

CAR NO. 2002-04 REVIEW WORKSHEET
QARecordNo: Q . O6L0Y [ 7602 1

T_itleo‘fReport: ? C@‘\Dwx"’\ S ~v-\ koMo[ M( e

1. Is the extent and type of overchecks specified on the Instructions to Technical Reviewers,

Form QAP-012 in accordance with QAP-014, Section 3.27

WYes .

0 No, Explain

2. Are the existing overchecks satisfactory and documented in accordance with QAP-014,
Section 3.2.3 and 3.2.4?

\gf\Yes

O No, Explain

If overchecks are not adequate initiate a new review in accordance with QAP-002 and
QAP-014.

f C /)/1 2 / 20 /woz
Reviewed by: - S Daté:

) N



CENTER FOR NUCLEAR WASTE REGULATORY ANALYSES

CAR NO. 2002-04 REVIEW WORKSHEET
QARecordNo: QZ O6 030 [ 606€

Title of Report: _ *' SJ%NJNCWLAJ 4 e Res oo @

O

1. Is the extent and type of overchecks specified on the Instructions to Technical Reviewers,
Form QAP-012 in accordance with QAP-014, Section 3.27

Yes

0 No, Explain

2. Are the existing overchecks satisfactory and documented in accordance with QAP-014, -
Section 3.2.3 and 3.2.4?

‘ines

[0 No, Explain

If overchecks are not adequate initiate a new review in accordance with QAP-002 and
QAP-014.

e TC 1 o [0

Date:
)



CENTER FOR NUCLEAR WASTE REGULATORY ANALYSES

CAR NO. 2002-04 REVIEW WORKSHEET
QA Record No: Q 25020 LI 050L

Title of Report: \/3< v“-*k - Ba \/65 ¢Sl %J& .

1. Is the extent and type of overchecks specified on the Instructions to Technical Reviewers,
Form QAP-012 in accordance with QAP-014, Section 3.2?

?\Yes

0O No, Explain

2. Are the existing overchecks satisfactory and documented in accordance with QAP-014,
Section 3.2.3 and 3.2.4?

]$\Yes

O No, Explain

If overchecks are not adequate initiate a new review in accordance with QAP-002 and
QAP-014. .

Z . C, . QLX/\\ [Z Z 0 [t
Reviewed by: ate:

\



CENTER FOR NUCLEAR WASTE REGULATORY ANALYSES

CAR NO. 2002-04 REVIEW WORKSHEET
QARecordNo: @2 ©0 12 ( ] 000é&

Title of Report: * Fx 0.«,/\ TSN MW ok f Ko

Dels et cenr Adaba B by

1. Is the extent and type of overchecks specified on the Instructions to Techmcal Reviewers,

Form QAP-012 in accordance with QAP-014, Section 3.2?

t}i Yes

O No, Explain

2. Are the existing overchecks satisfactory and documented in accordance with QAP-014,

Section 3.2.3 and 3.2.47?
ks s Mi@ (kg

ﬁYes No O

0 No, Explain

If overchecks are not adequate initiate a new review in accordance. with QAP-002 and
QAP-014.

? C. @\_\‘ / L/ 20 ey,
Reviewed by: ' L ate:



CENTER FOR NUCLEAR WASTE REGULATORY ANALYSES

* CAR NO. 2002-04 REVIEW WORKSHEET
QA Record No: Q LOO [| TO 60001

Title of Report: \/\A«A&(WM =low *\J\A«..n.\vj,u !

1. Is the extent and type of overchecks specified on the. Instructions to Technical Reviewers,

Form QAP-012 in accordance with QAP-014, Section 3.2?

§7(Yes

0 No, Explain

2. Are the existing overchecks satisfactory and documented in accordance with QAP-014,
Section 3.2.3 and 3.2.47

}(Yes

0O No, Explain

If overchecks are not adequate initiate a new review in accordance with QAP-002 and
QAP-014. v

e /e
Reviewed by: ’ ) ’ L Dae

Gl



CENTER FOR NUCLEAR WASTE REGU‘LATORY‘ ANALYSES

CAR NO. 2002—04.REV|EW WORKSHEET
QA Record No: Q‘LQOHH?OODL ‘ | |

Title of Report: ‘\M(k,c\}\o.‘\kymﬂm}c_c ,flyi,,l AR

1. Is the extent and type of overchecks specified on the Instructions to Technical Revieweré,
Form QAP-012 in accordance with QAP-014, Section 3.2?

‘E}iYes ‘

0 No, Explain

2. Are the existing overchecks satisfactory and documented in accordance with QAP-014,
Section 3.2.3 and 3.2.47

TFYes

O No, Explain

If overchecks are not adequate initiate a new review in accordance with QAP-002 and
QAP-014.

Fc forfeee
Reviewed by: ’ / Date”

N

l/’// b2



