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CAR No. 2000-03 

1) Extent of Condition 

A significant portion of review records of CNWRA deliverables for FY 2000 were examined to determine 
the extent of condition. A total of 86 deliverables was examined. Out of these, 48 deliverables were found 
to contain some form of calculations. The calculations ranged from very complex (use of computer codes 
such as MULTIFLO) to very simple [e.g., manipulation of laboratory data (take logarithms) for plotting]. 
Twelve ofthe 48 were marked for QAP-014 checking. All 12 had statements on the Comment Resolution 
Record form regarding checks. Not all these statements indicated the specific calculations, percentage of 
calculations, or the location of calculations (e.g., scientific notebooks) checked. Two types of non- 
conformance were found, 

(i) responsible managers (Element Manager and Technical Director) not asking for QAP-014 check 

(ii) reviewer not providing sufficient record of the QAP-014 checking. 

Based on above data, the condition is considered to be wide spread. 

2) Root Cause 

Selected Element Managers and technical staff members were interviewed to determine the root cause. 

Regarding (i) above, it was determined that the Element Managers and the Technical Director believed that 
they were to judge whether a QAP-0 14 check was required for a deliverable, even if it contained calculations. 
Their decision on whether to ask for such a check was based on the importance ofcalculations in a specific 
paper or report to issue closure or a hture licensing action, whether or not a controlled software was used 
for calculations, whetherthe calculations were too simple, and whether the calculations were from a previous 
report or published paper. However, QAP-014 requires that any CNWRA repodpaper containing a 
calculation should undergo a QAP-014 check. 

Regarding (ii) above, after talking tothe reviewers, it was determined that when the proper box was checked 
on the AP-6 form, the reviewers did check the calculations as required by QAP-0 14, but the lack of training 
of the reviewers with respect to what is required as documentation of this check left the documentation 
uneven. 

3) Remedial Action 

In view of the corrective action suggested in 4) below, the remedial action will be to have the cognizant 
Element Managers evaluate the 36 CNWRA reports that were not identified for calculation checks and 
determine ifQAP-014 should be applied. Those so identified will receive such adocumtnted review. Those 
that do not need aQAP-014 review will be sodocumented with the initials and date ofthe cognizant Element 
Manager. Actions are recommended below for future reports. 
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4) Corrective Actions to Preclude Recumnce. 

The following corrective actions are recommended to preclude recurrence. 

(i) The present practice ofallowing the author, the Element Manager, and the Technical Director to determine 
which deliverables should undergo QAP-014 checks should be continued. QAP-014 should be modified 
accordingly. However, on the AP-6 form for reports containing calculations, a briefrationale for omitting this 
review should be recorded. Complete by August 23,2000. 

(ii) The 10% criteria in QAP - 0 I4 should be revised. No numerical limit should be mentioned. Instead, the 
extent of check should be based on the nature of calculations being checked. For computer codes and spread 
sheets, checking of the formula and a single calculation is sufficient. For non repetitive calculations, more 
than 10% may need to be checked. Complete by August 23,2000. 

(iii) QAP- 014 should be revised to provide specific suggested language for reviewers to use for recording 
reviews of the calculations. This language should constitute “objective” proof of the review. Complete by 
August 23,2000. 

(iv) The decision to conduct a QAP-014 review and the choice of the review should be made as early as 
possible in the process ofdeveloping a deliverabldpaper. To the extent feasible and desirable, the reviewers 
for those reports should perform required checks as calculations proceed. This is an implementation detail 
and will be monitored throughout the coming year. Supporting changes will also be considered in the revision 
to QAP-0 14. 

(v) The Element Managers, the Technical Director, and the reviewers should be provided refrtsher training 
on requirements of the modified QAP-014. Complete by August 30,2000. 
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CENTER FOR NUCLEAR WASTE REGULATORY ANALYSES 

December I4.2000 

M E M O R A N D U M  

TO: 

FRW: 
SUBJECT: 

Corrective Action Folder for Audit 2000-1 

Bruce Mabrito. Director of Qualit) Assurance 

Evaluation of Proposed Corrective Action Responses 

A review was performed on responses originally composed in July 2000 on the Corrective Actions Requests 
(CARs) which resulted from the annual CNWRA audit performed in June ofthe same year. During the 
review it became apparent that as further evaluation and work was performed in closing out the CARs. some 
ofthe origina1l)rdescribed actions were no longer appropriate orapplicable. It  is the goal ofthis memorandum 
to esplain some ofthe changes which occurred between what was originally planned and what actions were 
performed to close out the CARs. These changes are in line with CNWRA business practices and. in a 
sense. more in line with the performance-based quality program we at the CNWRA are implementing. 

Most of the differences occur on the CARs in the areas identified as "Remedial Action" and/or in the area 
identified as "Corrective Action to Preclude Recurrence." We will discuss the differences between \\hat was 
originally agreed to and what was actually performed in more detail below. 

CAR 2000-01 Subject: Procurement Controls identified in NQA-I. I986 were not addressed in 
QAP-0 16, and have not been followed. 

In the 5th paragraph under Corrective Action to Prevent Recurrence a statement is made to "implement 
adequate formal training for all affected CNWRA staffand. if required. consultants and subcontractors on 
the provisions of 10 CFR 50, Appendix B. Criterion VII and, if necessaq. those related to ANSVASME 
NQA-I, Element 7 concerning the acquisition of items and services." The statement goes on to state that 
this training can be part of the regular QA indoctrination for CNWRA staff members and. if appropriate. 
consultants and subcontractors. I t  also requires that the training \sill be documented on 
attendance/participation records. 

Upon further evaluation it  was recognized that consultants and subcontractors do not purchase items and 
materials effecting quality for the CNWRA. so therefore. training on critical procurement requirements is not 
apprqpriate or warranted. CNWRA staff were issued a revised QAP-OI 6 procedure with a transmittal and 
receipt form in August 2000. The transmittal and receipt form provides documentation that CNWRA staff 
have read and understand the procedure containing the more recent procurement requirements. Although 
formal attendance records were originally required. the strategy of using transmittal and receipt records 
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provides documented objective evidence that CNWRA staff had received and read the required procedure 
and understand the procedure contents. 

CAR 2000-02 Subject: Scientific Notebooks were not compliant to the requirements of QAP-00 I .  

Corrective Action to Preclude Recurrence state that Element Managers (EMS) are to do occasional informal 
checking of the Scientific Notebooks; QA will follow-up when Scientific Notebooks are issued to ne\\ 
employees, consultants, and subcontractors; and that EMS and the Director of QA will review scientific 
notebooks in the process of being archived at approximately six month intervals as they are submitted to QA 
records. 

It will be difficult to produce objective evidence documentation shon ing that all these activities are being 
completed. As part oftheir managerial activities. EMS should be informally reviewingscientitic notebooks 
of staff who work in areas for which the) are responsible. During the extensive review of CNM'RA 
scientific notebooks completed after the June 2000audit. a heightened senseofownershipand responsibilit) 
was shown by C N W R A  staff personnel for scientific notebooks and compliance to QAP-001 . This 
commitment was also transferred to consultants and subcontractors who maintained notebooks for work being 
performed by them for the CNWRA Principal Investigators and EMS. CNWRA QA staff will continue to 
evaluate scientific notebooks during the periodic surveillances which are routinely performed in accordance 
with the CNWRA Surveillance Schedule. During the next 6 month recall ofscientific notebooks. EMs and 
the Director of QA will continue their close review of scientific notebooks that are in the process of being 
archived. 

CAR 2000-03 Subject: Documentation/Verification of Calculations 

Corrective Actions to Preclude Recurrence contained five distinct recommendations of\\ hich two u ill be 
discussed here. The first area for discussion is contained in paragraph ( iv)  and states the requirements for 
performing a QAP-0 14. Documentation and Verification of Scientific and Engineering Calculations. should 
be made as early as possible. The recommendation also states that the required checks should be performed 
as "calculations proceed." Paragraph (v) ofthe recommendations states that E M S ,  the Technical Director. 
and the reviewers should be provided refresher training on the revised QAP-0 14. 

Calculation verification reviews are performed when required as identified on the QAP- 12-1 Forin. 
Instructions To Technical Reviewers, which is signed by the cognizant EM.  This form is initiated at the 
beginning ofthe review processand isjust about asearly as anyone would want to review calculations used 
to support data and/or conclusions contained in a deliverable document. Performing calculation review prior 
to work being completed on a deliverable product would be unproductive. The revised QAP-014 (dated 
8/30/2000) was sent to appropriate CNWRA technical staff to replace their earlier version and to other 
CNWRA staff needing the procedure. Electronic training was sent out to technical staff to inform them of 
the changes to QAP-014. Again, formal CNWRA transmittal and receipt forms were used to document that 
staff personnel have received. read and understand the revised procedure. 
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CAR 2000-05 Subject: Training Issues 

The only change concerning this CAR is that the remedial action required copies ofan e-mail from Ehls  to 

the Director ofQA documenting the resultsofan assessment by the EMS be placed in each consultant's tile. 
The EMS performed their assessment and informed the Director ofQA but these e-mails. one e-mail from 
each EM. will be placed in the training file and not in each consultant's file. 

CAR 2000-06 Subject: Ineffective Corrective Action 

Since the 2000 audit in June. nocorrective actions have been written and therefore it is too early to determine 
compliance with the responses described in the CAR. Some ofthe actions to preclude recurrence \\ i l l  have 
to be evaluated during the 2001 audit. A significant number of procedures have been revised to prevent 
recurrence of the unsatisfactory findings. 

CAR 2000-07 Sub-ject: Quality Planning 

The Director ofCNWRA QA, by attending the weekly management meetings and by making presentations 
at quarterly staff meetings. iscontinually keeping the staffawareoftheir individual responsibilities ithin the 
CNWRA quality assurance system. This individual responsibility is first presented to each emplo>ee during 
their Indoctrination to the Quality System as part of their new employee training. 

In summary. Significant changes have occurred within the quality assurance system. including the re\ ision 4 
to the CNWRA QA Manual (CQAM). These changes primarily addressed the modification of\bork routines 
and parts ofthe quality system which were not adequately described in the CQAM. Revisions to some of 
the most commonly used procedures at the CNWRA have also been made. With these and other changes 
implemented. it isour beliefthat thequality system is stronger. and more flexible. in theareas that nere found 
deficient during the 2000auditand theactionstaken should prevent similardeficiencies from occurring again. 

cc: QA Memos Folder 
Each QA Audit 2000 CAR 



Subject: CAR typo 
Date: Tue, 11 Jul2000 13:14:54 -0500 (CDT) 

From: DDunavant@swri.edu 
To: bmabrito@swri.edu 

n 

Please correct the reference in CAR 2000-03 to Q199911240001 instead of 
Q199911740001. Some people still don’t recognize my european style 7s. 

Don Dunavant 
Manager, Quality Systems Technology 
Institute Quality Assurance 
Southwest Research I nst it Ute 
(21 0) 522-2942 

1 o f1  7/11/00 6:19 PM 
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CENTER FOR NUCLEAR WASTE REGULATORY ANALYSES 

M E M O R A N D U M  

September 15,2000 

TO: 

FROM: 

SUBJECT: 

REFERENCE: 

QA Records Corrective Action Request 2000-03 Folder 

Budhi Sagar, Technical Direct 

Closure of Corrective Action Request (CAR) 2000-03 

CAR 2000-03, Annual 2000 CNWRA QA Audit 

Q-h w 4 L  

This memorandum to the CAR 2000-03 folder is to document closure of CAR 2000-03, which deals primarily with 
calculations and the checking of such calculations in final CN WRA reports. Ofthe total 86 deliverables examined, 48 
contained some form ofcalculation. Twelve ofthe 48 reports had already received a QAP-014 (Documentation and 
Verification of Engineering and Scientific Calculations) review. The CN WRA technical staff performed a QAP-014 
calculation check on those 12, plus the 36 additional CNWRA reports. In the 48 individual cases, the QA Records 
folder now contains evidence of the calculation reviews that were documented on the AP-6 form or the Instructions 
to Technical Reviewers or on a separate page(s). CNWRA QA has verified the documentation of the calculation 
review. No errors were found during the calculation review activities that would change the values in the final 
CNWRA report. 

Background Information: CAR 2000-03 was initiated June 30,2000 at the conclusion ofthe annual CN WRA QA Audit. 
The CAR identified that the 10% of calculations to be verified and the verification documented in, referenced in, or 
attached to the review documentation has not been consistently complied with. One of the remedial actions was to 
review a significant portion ofCN WRA deliverables for FY2000. That review was accomplished and certain CN WRA 
deliverables were identified as needing to be either checked or rechecked. The checking process has been ongoing 
for about four weeks and now I00 percent ofthe deliverables in the original survey have gone through the QAP-0 I4 
check. The CAR 2000-03 proposed completion date was initially August 30,2000, and it was extended to September 
8,2000 and then to September 15,2000 because key CNWRA technical staffwere on travel and did not have the time 
to perform the independent reviews. 

The objective evidence of the calculation review is present in each of the report’s QA Records folder. QAP-0 14 has 
been revised so that a rationale is required for omitting a QAP-0 14 review; the 10% criterion has now been replaced 
with options based on the nature ofthe calculations, and the objective proofofa review is to be documented, e.g., the 
source ofdata is to be reviewed. QAP-014 training has been provided to CNWRA staff members via e-mail and will 
be followed up by informal Element Manager and QA staff training. 

cc: W. Patrick 
CN WRA DirectorsElement Managers 
M. Ehnstrom 
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Sub ect TRAINING: DOCUMENTATION & VERIFICATION OF S&E CALCS dt.: Thu, 31 Auq 2000 22:06:44 -0500 
From: Bruce Mabnto <bmabrito@gargol.cnwra.swri.edu> 

Organization: CNWRA 
To: STAFF-GROUP <STAFF-GROUP@gargol.cnwra.swri.edu> 

The CNWRA procedure on Documentation and Verification of Scientific 
and Engineering Calculations, QAP-014 Revision 2/Chan e 0, has been 
revised and distributed. Copies have been sent out to C )slryRA management 
and others who previously held a copy. If you believe you need a 
controlled copy of this procedure to perform your work, contact your 
Element Manager and they will arrange to have a copy sent to you from 
QA. You will be required to sign and date that you received it and read 
the document. 

This Documentation and Verification of Scientific and En ineering 
Calculations procedure has been revised and shortened to L more clear 
and understandable, and, it removes the arbitrary "10%" rule under which 
we previously operated. QAP-014 provides requirements for calculations 
to be documented if they are calculations performed using controlled 
software, calculations performed using uncontrolled software, 
calculations performed using commercial off-the-shelf software, and 
other calculations. 

The procedure also addresses the verification of calculations, which 
was an issue in the CNWRA 2000 audit. The procedure now states that "In 
consultation with the author(s), the EM will determine whether a CNWRA 
product contains calculations and the extent to which these calculations 
require verification. The EM will make this decision based on (i) 
potential importance of the calculations with respect to their intended 
use, (ii) extent of prior verification in related reports or papers, and 
(iii) complexity of calculation and potential for errors." 

The methods of documenting the calculation checks are also clearly 
identified. You should be able to provide clear objective evidence that 
you accomplished these actions in your scientific notebook, in the 
comment and resolution sheets, or in other ways that provides a lasting 
record. 

1 of1 

If you have questions regarding this procedure, contact your Element 
Manager. 

Mabrito 
BNce 

6/31/00 10:06 PM 



Corrective Action Request 2000-03 (QAP-014) 
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Sub ect: Corrective Actions on CAR 200043 
dab: Tue, 22 Auq 2000 16:57:45 -0500 
From: Bruce Mabnto <bmabrito@gargol.cnwra.swri.edu> 

To: Vijay Jain (vjain)'' cvjain gargol.cnwra.swri.edu>, 
Gordon Wittmeyer <gwitt$g arg ol.cnwra.swri.edu>, 
"English Pearcy (epearcy) ' <epearcy@gargol.cnwra.swri.edu>, 
"Asadul C howd hury (achowd hury)" cachowd hury@gargol.cnwra.swri .edu> 

Organization: CNWRA 

All, 

More information on the CAR 2000-03 response action. 

The Description of the Condition: 'The QAP-014, para. 3.2 requirements 
that 10% of calculations be verified and the verification documented, 
referenced in, or attached to the review documentation has not been 
consistently complied with." 

The Remedial Action to this CAR states: "In view of the correction 
su gested below (Actions to Preclude Recurrence), the remedial action 

reports that were not identified for calculation checks and determine if 
QAP-014 should be a lied. Those so identied will receive such a 

documented with the initials and date of the cognizant Element Manager." 

wil B be to have the cognizant Element Managers evaluate the 36 CNWRA 

documented review. R ose that do not need a QAP-014 review will be so 

QAP-014 currently states the following: "3.2.4 
be documented on the report comment resolution sheets, identifying the 
location of the calculation by Scientific Notebook number and page. Any 
duplicate calculations [see paragraph 3.2.3(i)1 shall be documented on 
or attached to the comment resolution sheet.' 
requirement with a statement in the QA Folder with our corrective 
actions. 

Verifications shall 

We should meet this 

1 o f 1  

I will ask the EMS for a statement (via e-mail) after all reviews are 
complete, telling QA that each of identified/assigned documents has been 
reviewed and the QAP-014 calculation checks have been completed. Please 
note the requirement above to state the scientific notebook number and 
page in your reviews. We must be able to show ("ob'ective evidence") 

in this matter. Bruce 
that the CNWRA has fully complied with QAP-014. t hanks for your help 

6/22/00 4 : s  PM 
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Sub ect: CAR 2000-03 QAP-014/CaIculations) Action8 
data: Tue, 22 Auq 2 6 00 10:30:07 -0500 
From: Bruce Mabnto <bmabrito@gargol.cnwra.swri.edu> 

"Vijay Jain (vkin)" <vjain@gargol.cnwra.swri.edu> 

Organization: C N W  
To: DIRS-MGRS GROUP CDIRS-MGRS-GROUP@gargol.cnwra.swri.edu>, 

EMS: 

1. We are issuing out QA Records for your review (your staff members' 
review) re CAR 2000-03. Please return the folders to QA before the end 
of the work day so they can be kept safely in the fire protected room. 

2. As you review the QA documents, think about the checks that will 
be made in the future to verify that you looked at the document. Please 
note on the document that you reviewed it and sign and date the fact on 
the AP-6 form (those done so far have been using the bottom of the AP-6 
form). If extra paperwork is generated, put that in the folder also for 
a complete record. 

3. 
5 149. 

If you have questions regarding this CAR resolution, call me at x 

1 of1 

Thanks. Bruce 

8/22/00 10: 30 AM 
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Subject: CAR 2000-03 on QAP-014 Reviews 
Date: Tue, 22 Au 2000 09:Ol: 18 -0500 
From: Gordon Wl B iam Wittmeyer <gwitbneyer~gargol.cnwra.swri.edu> 

Organization: CNWRA 
To: "Sean Brossia (sbrossia)" <sbrossia@gargol.cnwra.swri.edu>, 

CC: Maria Padilla cmjpadilla gargol.cnwra.swri.edu>, 

"David Pickett (d pickett)" <dpickett@gargol. cnwra. swri .edu> , 
"Osvaldo Pensado (opensado)" <opensado@gargol.cnwra.swri.edu> 

"Budhi Sa ar 
"Bruce Ma 1 rito 

Sean, David, and Osvaldo: 

To complete the response to Corrective Action Request (CAR) 2000-03, I 
am asking each of you to complete a QAP-014 review of the PA reports 
that ou previously reviewed (Osvaldo is asked to substitute for Yichi 

box on the QAP-124 form to require a verification of calculations. 
Checking or not checking is only an option for the EM if NO calculations 
are documented, and we must now correct the review. Please request the 
appropriate Scientific Notebooks from the authors and record the results 
of your QAP-014 review on the original TOP-003 form. Please complete 
your review by Thursday, August 24,2000 and return to me. 

The Director of QA has asked that conduct your re-review in Building 189 
since you are working with the official QA record. Please pick up the 
appropriate QA record from M. Padilla in the library. Please also return 
the QA record to Maria by 5:OO PM each evening. 

Thanks , 
Gordon 

Lu). i w l  en you originally reviewed the deliverable, I failed to check the 

l o f l  8/22/00 3:44 PM 
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CENTER FOR NUCLEAR WASTE 
REGULATORY ANALYSES P m .  QAP-014 

Revis iona Chg, 

I Page 1 of 3 QUALITY ASSURANCE PROCEDURE 

Title QAP-014 DOCUMENTATION AND VERIFICATION 
OF SCIENTIFIC AND ENGINEERING CALCULATIONS 

EFFECTIVITY AND APPROVAL 

Revision 2 of this procedure became effective on 8/30/2000. This procedure consists of the pages 
and changes listed below. 

Paae No. 

All 

Chanae 

0 

Data Effective 

8130l2000 

Supersedes Procedure No. QAP-014, Rev. 1, Chg 0 datod 10/14/96. 

Approvals 
I 

Date 

p1w- 

Quality Assurance I Date 

Bruce Mabrito - CNWRA Form QAP 1 (12132) 
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QUALITY ASSURANCE PROCEDURE 

QAP-0 14 DOCUMENTATION AND VERIFICATION 
OF SCIENTIFIC AND ENGMEERING CALCULATlONS 

PURPOSE 

The purpose of this procedure is to specifL the methods for documenting and verifiing scientific and 
engineering calculations. This procedure applies to calculations performed by hand, hand calculator, and 
by computer software. 

RESPONSIBILITIES 

2.1 The investigator is responsible for documenting calculations in an appropriate Scientific 
Notebook as specified in this procedure. 

2.2 Technical reviewers are responsible for verifj4ng samples ofcalculations as specified in this 
procedure. 

PROCEDURE 

3.1 Documentation of Calculations 

Calculations shall be documented in appropriate Scientific Notebooks sufficiently so that the 
calculation can be duplicated. 

3.1.1 Data inputs and computational methods shall be documented as follows: 

( i )  Calculations Performed Usinn Co ntrolled Software -The name and version 
number of the controlled software and the input files will be documented and 
submitted as a part of the QA records. 

( i i )  Calculations Performed Usinn U ncontro lled Software- A source code and/or 
an executable copy ofthe uncontrolled software together with the input file 
will be documented and submitted as a part of the QA records. 

( i i i )  Calculations Performed Usine Corn mercial-off-the-Shelf S o h a r e  - The 
name and version number of the commercial-off-the-shelf software (e.g.. 
spreadsheets, Mathematica, Mathcad) source code of any macros or 
formulae or script, and the input data will be documented and submitted as a 
part of the QA records. 
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(iv) Other Calculations - A description of the calculation method in detail 
sufficient for reapplication and the data used will be documented and 
submitted as a part of the QA records. 

3.1.2 Output data fiom calculations shall be documented in the appropriate Scientific 
Notebook. Iftheoutput dataconsist oflarge files. the filesmay becopied toadiskand 
attached to the Scientific Notebook, or the Scientific Notebook may reference a file 
location. Electronic output files should identify the software name and version and date 
of the calculation. When complete input files are included in the QA records, it will 
be sufficient to document only a sample of the output files. 

3.2 Verification of Calculations 

The objective of the verification of calculations is to assure their arithmetic correctness. In 
consultation with the author(s), the Element Manager will determine whether a CNWRA 
product contains calculations and the extent to which these calculations require verification. 
The Element Manager will make this decision based on (i)  potential importance of the 
calculations with respect to their intended use, (ii)extent ofprior verification in related reports 
or papers, and ( i i i )  complexity of calculation and potential for errors. For calculations 
performed using controlled software, verification of input data is generally sufficient. For 
calculations performed using uncontrolled sohare, a check ofoutput using alternate software 
or hand calculations ofa subset ofthe analysis will generally also be required. For calculations 
performed using commercial-off-the-shelf software (e.g., spread sheets, Mathematica, 
Mathcad), verification ofa suitable number offormulae will generally be required in addition 
to the foregoing checks of input and output. The Element Manager will note on the QAP-002 
review form (CN WRA Form TOP-3) the extent and type of verification required and obtain 
concurrence of the Technical Director for the same. 

In veri5ing calculations, the assigned reviewer will obtain access to relevant scientific 
notebooks and records of input and output data files, as appropriate. The reviewer may require 
access to the software, if any, and exercise it as a part of the verification process. 

3.2.1 The reviewer shall verif) that the input data have been documented as required in 
paragraph 3.1 . I . 

3.2.2 The reviewer shall verify that the calculation methods have been documented as 
required in paragraph 3.1.2., sections (i), (ii), or (iii) as appropriate. 

NWRA F O I ~  QAP-2 
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3.2.3 The reviewer shall verify the calculations to the extent determined by the Element 
Manager as follows. 

Calculations Performed Using Controlled Software -Check a sample of the 
input data to determine that data is correctly entered and that the input data 
are potentially free of errors (e.g., incorrect units, misplaced decimal. 
incorrect exponent, value in the wrong field, etc.). Check a sample of the 
output for reasonableness. 

Calculations Performed Usine Uncontrolled Software- In addition to checks 
in (i), verifL sample results by alternate calculations either by hand or using 
alternate software, ifavailable, or reviewing the basic logic ofthe uncontrolled 
software. The reviewer may ask the assistance of the author(s) to 
accomplish alternate calculations. 

Calculations Performe d UsineCom merc ial-off-the-Shelf Software -Check 
a sample of the formulae employed , the correctness of a sample of the input 
data, and the reasonableness of a sample of the output. 

Other Calculations - Check correctness of a sample of the input data and 
veri@ sample results by alternate calculations. 

3.2.4 Verification ofcalculations will be documented as part ofthe reviewer comments on 
the CNWRA TOP-3 Fonn. The reviewer shall indicate how the sample verification 
was accomplished and the conclusions regarding the correctness of calculations. For 
example, the reviewer may state that the report or paper under review used xxx 
software(s), which is controlled /uncontrolled, a sample of the input data recorded 
within the report or in Scientific Notebook No. yyy was checked, and an alternate 
calculation wadwas not performed. The check determined that the calculations 
werejwere not performed correctly. 

3.2.5 In case errors are found, the author(s) must obtain resolution with the reviewer before 
the product can be released. 

RECORDS 

Technical review comment resolution sheets shall be retained as QA records in accordance with QAP- 
0 12, Quality Records Control. 
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Subject: TRAINING: DOCUMENTATION 8 VERIFICATION OF S8E CALCS 
Date: Thu, 31 Aug 2000 22:06:44 -0500 

From: Bruce Mabrito <bmabrio@gargol.cnwra.swri.edu> 
Organization: CNWRA 

To: STAFF-GROUP <STAFF-GROUP@gargol.cnwra.swri.edu> 

The CNWRA procedure on Documentation and Verification of Scientific 
and Engineering Calculations, QAP-014 Revision 2/Change 0, has been 
revised and distributed. Copies have been sent out to CNWRA management 
and others who previously held a copy. If you believe you need a 
controlled copy of this procedure to perform your work, contact your 
Element Manager and they will arrange to have a copy sent to you from 
QA. You will be required to sign and date that you received it and read 
the document. 

This Documentation and Verification of Scientific and Engineering 
Calculations procedure has been revised and shortened to be more clear 
and understandable, and, it removes the arbitrary "1 0%" rule under which 
we previously operated. QAP-014 provides requirements for calculations 
to be documented if they are calculations performed using controlled 
software, calculations performed using uncontrolled software, 
calculations performed using commercial off-the-shelf software, and 
other calculations. 

The procedure also addresses the verification of calculations, which 
was an issue in the CNWRA 2000 audit. The procedure now states that "In 
consultation with the author(s), the EM will determine whether a CNWRA 
product contains calculations and the extent to which these calculations 
require verification. The EM will make this decision based on (i) 
potential importance of the calculations with respect to their intended 
use, (ii) extent of prior verification in related reports or papers, and 
(iii) complexity of calculation and potential for errors." 

The methods of documenting the calculation checks are also clearly 
identified. You should be able to provide clear objective evidence that 
you accomplished these actions in your scientific notebook, in the 
comment and resolution sheets, or in other ways that provides a lasting 
record. 

If you have questions regarding this procedure, contact your Element 
Manager. 

Mabrito 
Bruce 

1 o f 1  9/1/00 9:44 PM 
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August 30.2000 

TO: 

FROM: 

QA Records Corrective Action Request 2000-03 Folder 

Bruce Mabrito, Director of Quality Assurance 

SUBJECT: Closure of Corrective Action Request (CAR) 2000-03 

REFERENCE: CAR 2000-03, Annual 2000 CNWRA QA Audit 

This memorandum to the CAR 2000-03 folder is to document progress and estimate closure ofCAR 2000-03, which 
deals primarily with calculations and the checking of such calculations in final CNWRA reports. 

CAR 2000-03 was initiated June 30, 2000 at the conclusion of the 2000 annual CNWRA QA Audit. One of the 
remedial actions was to have a review accomplished to identi@ FY2000 deliverablesthat should have had a calculation 
check in accordance with Quality Assurance Procedure-0 14, Documentation and Verification of Engineering and 
Scientific Calculations. That review was accomplished and certain CN WRA deliverables were identified as needing 
to be either checked or rechecked. That checking process has been ongoing for about two weeks and about 95 percent 
of the deliverables have gone through that process with appropriate objective evidence. However, there are a couple 
of QA Record packages yet to be processed and it was agreed between the CNWRA Technical Director and the 
Director ofQuality Assurance to delay the target date for completing the work and closing out the CAR until September 
8. 2000. 

The labor intensive checking process is continuing and will be followed up on by key CNWRA management until it is 
completed. Also, QAP-0 14 has been revised and it was issued to appropriate CN WRA August 30. 2000. 

Objective evidence of this work will be maintained in each CNWRA QA Records folder showing the work on the 
deliverable. 

Other information can be obtained from the CNWRA Technical Director or the CNWRA Director of Quality 
Assurance. 
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September 8.2000 

TO: 

FROM: 

SUBJECT: 

REFERENCE: 

QA Records Corrective Action Request 2000-03 Folder 

Bruce Mabrito, Director of Quality Assurance 

Closure of Corrective Action Request (CAR) 2000-03 

CAR 2000-03, Annual 2000 CNWRA QA Audit 

This memorandum to the CAR 2000-03 folder is to document progress and estimate closure ofCAR 2000-03. which 
deals primarily with calculations and the checking of such calculations in final CNWRA reports. 

CAR 2000-03 was initiated June 30, 2000 at the conclusion of the 2000 annual CNWRA QA Audit. One of the 
remedial actions was to have a review accomplished to identify FY2000deliverables that should have had a calculation 
check in accordance with Quality Assurance Procedure-0 14, Documentation and Verification of Engineering and 
Scientific Calculations. That review was accomplished and certain CN WRA deliverables were identified as needing 
to be either checked or rechecked. That checking process has been ongoing for about three weeks and about 95 
percent of the deliverables have gone through that process with appropriate objective evidence. However, there are 
a couple of QA Record packages yet to be processed (because of NRCdirected travel on the part of James Weldy) 
and it was agreed between the CN WRA Technical Director and the Director ofQuality Assurance to delay the target 
date for completing the work and closing out the CAR until September 15, 2000. 

The labor intensive checking process is continuing and will be followed up on by key CN WRA management until it is 
completed. Also, QAP-014 has been revised and it was issued to appropriate CNWRA August 30, 2000. 

Objective evidence of this work will be maintained in each CNWRA QA Records folder showing the work on the 
deliverable. 

Other information can be obtained from the CNWRA Technical Director or the CNWRA Director of Quality 
Assurance. 




