./ W/
| Department of Energy
Washington, DC 20585

JAN 0 7 1897

L. D. Foust, Technical Project Officer
for Yucca Mountain Site
Characterization Project

TRW Environmental Safety Systems, Inc.

Bank of America Center, Suite P-110

101 Convention Center Drive

Las Vegas, NV 89109

VERIFICATION OF CORRECTIVE ACTION AND CLOSURE OF DEFICIENCY
REPORT (DR) YM-96-D-044 RESULTING FROM OFFICE OF QUALITY ASSURANCE
(OQA) AUDIT YM-ARP-96~07 OF SANDIA NATIONAL LABORATORIES

The OQA staff has verified the corrective action to DR YM-96-D-044 and determined the results
to be satlsfactory As aresult, the DR is considered closed.

If you have any questions, please contact elther Mario R. Diaz at (702) 794-1489 or
Stephen D. Harris at (702) 794-5522.

Aa’m W o

. Donald G. Horton, Director
OQA:MRD-0571 Office of Quality Assurance

Enclosure:
DR YM-96-D-044

cc wfencl:

T. A. Wood, DOE/HQ (RW-55) FORS

. J. O. Thoma, NRC, Washington, DC

S. W. Zimmerman, NWPO, Carson City, NV

- B. R. Justice, M&O LasVegas NV

- S Y. chkermg, M&O/SNL, Albuquerque, NM, M/S 1395
" Records Processing Center

cc w/o encl:

W. L. Belke, NRC, Las Vegas, NV

S. D. Harris, OQA/QATSS Las Vegas, NV
llg G. Sult, OQA/QATSS Las Vegas, NV

W. Clark, DOE/OQA, Las Vegas, NV @ ‘\-;"t,
9701270063 970107 | o
PDR WASTE i
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. _ LIER Wi G4 Vi ie
< o R w 'Y .
1 ‘ " THis lsmg STAMP

l\-/ ) | g & -;rformance Report
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RADIOACTIVE WASTE MANAGEMENT Dﬁ:,?ﬂ

U.S. DEPARTMENT OF ENERGY

’

. WASHINGTON, D.C. ' PAGE_1 osé
QA: L
PERFOHMANCEIDEFICIENCY REPORT
1 Controlling Document: 2 Related Report No.
Quality Asuraneencqmrcmcmsandl)smpuon, rcv:s:on4 . YM-ARP-06-07
3 Responsible Organization: L 4 Duscussed With: i
" Sandia National Laboratory Michaele Brady

% Requirement/Measurement Criteria: - . ot

' QARD section 5.2.2D. states in part, *Implementing documents shall include the
following information as appropriate to the work to be performed: Quantitative or qualitative acceptance criteria sufficient for
determining that activities were satisfactorily accomplished.® QARD section IIL.2.6A. and I11.2.6B. are the speczﬁc requxremws
to be implemented for Model Validation. o

. 6 Description of Condition:

The Sandia National Laboratory procedure QAIP 2-4, revision 2, references QAIP 1-$, which isin
revision 9 for development of a Work Agreement. The Work Agreement, however, docs not contain quantitative or qualitative
acceptance criteria for implementation of the above QARD requirements. The principal investigator described a process during
the audit that appeared to be satisfactory for meeting the needs of model validation for the Geolagic Framework Model. The
appropriate implementing document needs to reflect the process intended to be used as well as mest the QARD requirements..

7 lnitiator — Q _%’ : .- 12 QA Review

-_Stephen D. Haki Dae_o3mie6 | OAR _ Zdakhin D #W bate ¥shs
10 Response Due Date o 11 QA Issuance Approval h ‘

20 working days from issuance - | QAR (PRI/AOQAM Vint | W Date % m q(_,
12 Remedial Actions: : :

See. faaaea- 3
| 13 Remedial Action Response By: - 14 Remedial Action Due Date -
See fig 2 Date Dez.pg 3 Date

15 Remedial Acuon;esponse Acceptance 16 PR Verification/Closure .
QAR Date QAR '\/ A’ T Date

Exhibit AP-16.1Q.1 Rev. 07/03/¢

Enclosure
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PAGE 2 oF 2
QA: L

—

17 Recommended Actions:

DEFICIENCY REPORT

-

Add quantitative or q;xalitat:f.ve acceptance criteria to f:he Work Agreement
to reflect the QARD requirements and the process for Model Validatiom.

18 Investigative Actions:

See. page 3

12 Root Cause Determination:

See page D

20 Action to Preclude Recurrence:

_/)ab"flaa&s

21 Res, by:

) Date

Action Completion Due Date: .
ay IS 1996

23 Response Accepte? .
QAR 7

Date

25 Amended Response Acc;yted

(A

QAR

Date AOQAM

24 ﬂespo%qte )
" AOQAM
26 Amended Responge At

i

Date S Zé! Zﬂ

Date

27 Corrective Acti Verified :
QAR ,M;ﬁmé“%(

.28 Closure pr.lt'oveg(7 by:
AOQAM ~Jswwo D

Date

AL A

—

Exhibit AP-16.1Q.2

/2,/34';

Date | 2 /7-4 ’7‘
: Rev. 07/0
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QA: L

PR/DR CONTINUATION PAGE

Response to Deficiency Report YNMQAD-86-D044

" 12. Remedial Actions Work Agreement (WA) 300, which is the lower-tier WA that

directs the performance of the subject model development work, will be revised to
address the approach used for model validation and to add qualitative or quantitative
criteria (as appropriate) to be used in determining whether the model(s) developed are
valid, i.e., model validation activities are successful. For this activity, the model
valldatlon approach will consist of verifying that the output is consxstent with site data.

* (Resp. Indiv. - L. S. Costin)

18. Investigative Actions All other Work Agreements that deal with mbdel development
will be reviewed to determine the extent that they meet the requirements for specifying

the approach and criteria for the mode! validation portion of the activity. (Resp. indiv. -

R. R. Richards)

19. Root Cause Determination In this case, the subject Work Agreement addressed
acceptance criteria for the overall activity. However, the criteria for the embedded
activity of model validation, as well as the desired approach to be used, were not
specified. This indicates that the implementing procedure that guides the process of
WA preparation, QAIP 1-5, is understood and was used In this case, but the _
implementing procedure applicable specifically to mode! development, QAIP 24, was .
not referred to as the WA was prepared or reviewed. Review of QAIP 2-4 also indicates
that the need to specify acceptance criteria in the case of model validation analyses (a
specxf c application of this QAIP) is not addressed.

20. Action to Preclude Recun'ence

e QAIP 244, "Analysis Control and Verification®, will be revised to specifically call out
the need to establish acceptance criteria for the validation phase of model
development in the Work Agreement for the mode! development activity. (Resp.

- Indiv. - R. R. Richards)

o A QA Advisory wili be issued to SNL staff and contractor personnel involved in
model development activitiés in order to highlight the need to specify the approach -

to be utilized in model validation, as well as the criteria to be applied in determxmng '

*validity” of the model!, in the governing Work Agreement (Resp Indiv. - R. R.
Richards) ' _ /

« The checklist used in QA reviewy of Work Agreements will be revised toinclude a
check, for WAs for model development, that the approach to validation and the
criteria for validation are included. (Resp. Indiv. - R. R. Rlchards)

22. (Proposed) Conectlve Action Completion Due Date: May 15, 1896

Exhibit AP-16.1Q.3

Rev. 07/03/95
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Remedial Actions: 12.1, Work Agreement 300.
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SANDIA NATIONAL LABORATORIESError! Reference source not found.
YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT
WORK AGREEMENT (WA) |
WA-0300
Revision 01

Three-Dimensional Rock Characteristics Models

Customer: M Date:__L_L_‘ 4 qz
. S. Costin, 6852) :

Supplier: - . Date:_&/Y/4¢
(C. A. Rautman, 6115)

Supplier: WM ZIM .Datc:_éét&é

(W. Zelinskd, 6115)

Supplier: W/ Date: &/ 76

(S. McKenna, 6115)

{:c‘:,l::‘g:al w ) M Date: 6("\'[‘76'

| Rcwcw m . Datc:,__!uw 4| [Fé

(Reviewer signatures above serve 10 document the review and resolution of comments; Customer and Supplier
signatures include comment resolution and approval of the Work Agreement.)

Effective Date: ___& / "f/ 9

appreors gy
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Scope: This Work Agreement esmbhshes responsibilities and interfaces between L. S. Costin
(Customer), C. A. Rautman (Supplier and Principal Investigator) and support staff (S. McKenna
and W. Zelinski) for activities conducted in support of the three-dimensional rock charactcnsucs

models study.

Specifically, the scope of this Work Agreement includes oversight, management of stated
resources, and conduct of activities in the following summary accounts for FY96: '

WBS # | Upper-Tier WA # | PACS Account # PACS Account Title Case #
1232222 WA-0340 TR32222EB1 Made! 2-D and 3-D Therma! and Mechanical Rock 0139.373
—_— - - Properties )
1232222 | WA0340 TRIZ2EB2 Mode! 2.D and 3-D Hydrolopic Rock Properic 0139.372

Objective; The objective of the work prescribed by this Work Agreement is to conduct
geostatistical and geometric modeling of thermal and mcchamcal properties, and hydrologic
properties for a variety of purposes. Work will include:

- compilation and evaluation of available rock-property measurements and similar data;

- compilation and evaluation of available geologic and geometric information;

- integrate rock properties data with geologic/geometric information into an integrated site
model;

-- statistical and spatial continuity analyses of data;

- generation of appropriate geometrical and geostatistical models;

- validation of the geomctncal and geostatistical modcls by vcnfymg that the output is : '
_consistent with site data; and

-- support writing of data synthesis reports.

The following models will be developed. Models will be validated by venfymg that the output is l
consistent with site data.

1. Porosity and bulk density model(s) of the TopOpah Spring Tuff for the extended site area, or
~ as much of that rcgion as the data allow. The "extended site area” is defined roughly as
extending from the vicinity of Yucca Wash south to the latitude of drill holes WT-11 and
WT-12, and from Windy Wash east to Fortymile Canyon.
Porosity and bulk density model(s) of the Calico Hills Formation and Prow Pass Tuff for thc
. extended site area, or as much of that region as the data allow. '
Thermal conductivity model(s) of Topopah Spring Tuff for the central repository block area.
Matrix saturated hydraulic conductivity model(s) of the Topopah Spring Tuff for the
extended site area, to the extent that the data allow modeling of this region.
Geostatistical modeling of rock properties to support LBL site-scale unsaturatcd zone
hydrologic model and SNL performance assessment acuvmes

AW N
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Tasks: Tasks and rcspons1bxlmcs included in this Work Agreement are described in the matrix

below.
Responsibility Matrix
RESPONSIBLE PERSON | SUPPORT TASK DE
C. A. Rautman . W, Zelinski Task 1: Develop computer-based 3-D models that
S.McKenna s integrate site geologic information
: ¢ integrate quantitmive data on rock chanacteristics
¢  include compilationfevaluation of rock properties data -
e  include borchole geophysics data
R s validation of models using site data
C. A. Rautman W, Zelinski Task 2: Support writing of rock properties, geotechnical and
S. McKenna geophysical data synthesis and other reports.

C. A. Rautman

Task 3: Provide technical oversight, management of
resources, and interfacefinformation exchange with M&O .
management and other organizations as needed.

Interfaces: As part of Task 3, technical interfaces will be maintained with USGS and SNL PIs -
rcsponsiblc for thermal, mechanical, and hydrological properties testing. The supplier will also
maintain an interface relationship with the M&O Office Manager for these activities. Internal
management issues (personnel assignments, subcontracts, etc.) will be jointly addressed wnh the
customer as part of the responsibilities delegated under upper-tier WA-0340.

Ouality Assurance Controls: The work defined in this Work Agreement is related to Site
Characterization/Performance Assessment. The following matrix lists the QA procedures that
are determined to be applicable to the work defined within this Work Agreement, and identifies
the parties in this Work Agreement responsible for complying with the controls. (Note that this
table does not replace QAIP 2-5 training assignments).

QA Procedure Matrix
PROCEDURE # DESCRIPTION CUSTOMER PLIER
QAIP 1.5 _Establishing Work Agreements X All*
QAIP 25 Training X
QAIP 2-6 Qualificatien and Cenification of Persormel X
QAIP 4-1 Procurement _ ~ Rautman
QAIP 6-2 Reviewing, Approving, and Issuing Technical Documents X All
AIP 6-3 Conducting Document Reviews - X All
{ QAIP 17-1 Protecting, Preparing. and Submitting YMP QA Records All
§ QAIP 19-1°* Software Quality Assurance All
QAIP 20-2 Scientific Notebooks All
APQ-16.1Q Performance/Deficiency Reporting X All
APQ-1620 Corrective Action and Stop Work X All

* "All" indicates that procedure applies to all suppliers named in this WA.
** Procedure may apply after QARD Rev. 5 is implemented. Under QARD Rev.4 Procedure is

not required.
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No hold points or quahty verification points are defined for this work. QA survcxllanccs and -
process checks included in procedural controls are used to vcnfy quality

E@nﬂmﬂw Not Applicablc-

Records: The QA records gcncrated by activities described in this Work Agreement rcsult from
implementing the QA procedures in the preceding matrix. Completed records will be reviewed,

-authenticated, and submitted to the SNL YMP Records Center by the Supplier. The file code(s)

to be used for records packages resulting from work in this WA is YMP:1.2.3.2.2.2.2:WA-
0300:XX:YY, where XX is either QAor NQand YY is a dcscnptor for the record (sece NWMC
File Code, 4/7/95). Records related to the production, review, and approval of a formal report
(SAND or SLTR) will be filed under code YMP.1.2.3.2.2.2.2.PUB XX: (SAND# or SL’I'R#)

Deliverables: chort input and records shall‘be completed and transmmcd in accordance with
the deliverable dates in the Project Baseline as modlfied by the SNL Basis of Estimate and
identified on the following matrix. .

Deliverables Matrix
RESPONSIBILITY DESCRIPTION MILESTONE DUEDATE
LEVEL
C. A. Ratman ~ | Submit letier with attachments to M&O Office Manager , »
containing input on 2-D and 3-D hydrologic rock propertics 4 SN586
modeling for inclusion into site geotechnical report, and use in
other performance assessment models,
C. A.Rautman * Submit letter with atachments to M&O Office Manager
coataining input on 2-D and 3-D thermal and mechanical rock 4 nsps
propenties for inclusion into site geotechnical repont, 3D : »
geologic frrmework model, and use in other performance
gssessment models, -
C. A. Rantman Submit leuer with suachments containing inicgraied site model Supports Level3 - 6/3/96
to M&O Office Manager in support of M&O Level 3 . Milestone
milestone. :

Other Customer Requirements: The Supplier will provide weekly technical status updates to the
Customer, as well as input to monthly cost and schedule updates. The Supplier is responsible for
identifying, developing, and issuing all lower-tier Work Agreements necessary to support the
conduct of the work and deliverables described. v

All personnel participating in the work described in this Work Agreement are responsxble for
complying with all safcty. ES&H, and other reqmrcmcnts .
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Schedule: The schedule and due dates for the activities described in this Work Agreement are
identified in the Deliverables matrix. Additional information may be obtained from the Project
and Control System. '

. Budget: The estimated budget for this effort is $239,139.

-Training: Personnel assigned to this Work Agreement shall be qualified to QATP 2-6 and trained

to the appropriate procedures as identified in the QA Procedure Matrix and in accordance with
QAIP 2-5 as assigned by the Task Manager (see WA-0340). ,

Acceptance Criteria; The work shall be accepted as complete when the three deliverables
defined in the matrix above are delivered to the M&O Office Manager and associated records
packages have been submitted to the SNL local records center. The submittals must meet the
criteria established for the deliverables in the Participant Planning Sheets (kept on file in the
SNL project control office.)
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Document Title: M&MMWAM
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Change No. - po(S) o SectSubset Step Nd.(s)

Description:

Rationale:

Change No. 'Pg(s) ———  Sect/Subset Step No.(s)

Description: |

Rationale:

(Locafe this page on the reverse side of the document cover page.)

NWF 5-1.3/1-1(8/30/85))




Investigative Actions: 18.1, Memo from R. Richards to
M. Brady, dated 5/30/96.



- \_tdia National Laboratories

Albuquerque, New Mexico §7185
date: ‘May 30, 1996 ' WBS 98.1.3.2

to: Michaele C. Brady, 6850, M/S 1399 QA:

from: R. R. Richards, 6812, M/S 1333

subject: Investugatwe Action for Defi iciency Report (DR) YMQAD-96-D044 Concerning -
Mode! Validation

The subject DR included an investigative action as follows, "All other Work
Agreements (other than WA-300) that deal with mode! development will be
reviewed to determine the extent that they meet the requirements for specifying the
approach and criteria for the model validation portion of the activity.” | have
completed that evaluation; the results are presented in the attachment to this
memo.

This evaluation, together with reviews of reports conceming model application and
validation done for the Bum-up Credit effort, made clear to me that there is a wide
conceptuat difference between how our investigators think about validation and the -

+ concept behind the cited DR. The concept (and requirements) embodied in the DR
is that to determine that a mathematical model! is *valid” (i.e., an adequate :
representation of actual physical phenomena), some specific criteria must be
applied in the comparison of the model output to real-world data. That, in tum,
implies that those criteria be established before the comparison is made. This
approach to model validation seems rigorous and reasonable, being a specific
application of the concept of determining if something is “good enough” or "meets
specifications” by comparing to a standard. .

However, the idea of using criteria in determining whether a model is valid for a
given purpose is not a concept that is readily and inherently applied by our
investigators, if the text of the evaluated Work Agreements is any indication. As the
attached results show, the existing approach to validating models is uniformly
different in practice than the concept embodied in the DR (which arises from QARD
requirements). That suggests either that the concept embodied in the DR is pot
appropriate for validation (although we ought to establish why the existing practice
can be considered rigorous enough), or that we should take some action to cause
our investigators to be more structured and demanding in their validation efforts.

copy to:
M/S 1326  H. A. Dockery 6851
M/S 1325 L. S. Costin 6852
M/S 1333 C.P.Jaramillo - = 6812
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Mode! Validation Approach and Cﬁteria

An evaluation was made of existing Sandia National Laboratories Work
Agreements for activities supporting the Civilian Radioactive Waste
Management Program. This evaluation was performed as investigative action
arising from Deficiency Report YMQAD-96-D034. Specifically, the investigative
action portion of that Deficiency Report states that , "All other Work Agreements
(other than WA-300) that deal with model development will be reviewed to
determine the extent that they meet the requirements for specifying the approach
and criteria for the model validation portion of the activity.”

The results of the evaluation are shown below. The Work Agreements (WAs)
listed are those currently active WAs that involve mode! development in some

way, except for WA-300.

WA WA Title
Number

040, rev.2 Development and Validation of
: Flow and Transport Models .

106, rev. 4 Numerical Climate Model
Validation

119, rev.2 Empirical Mode! of Ground
' Motions from Underground
Nuclear Explosions

132,rev.0  Conduct Studies to Support
Calculations of Ground Water
Travel Time

165, rev. 0  Analysis Code Validation

166, rev. 0  Numerical Validation of Rock-
mass Thermal Expansion,
Stiffness, and Strength

Comments

Activity includes 3 main aclivities that are said
to involve mode! devel. and validation. The
work description covers data generation in
detall, is sketchy on model development
efforts, and silent on validation approach. No
validation criteria are provided.

Approach to validation well described. No -
specific criteria stated (or intended); desired
resulf was to simply state the qualitative
comparison between mode! results and data.

Activity is wholly devoted to development of a
model for ground motion prediction. Validation -
not addressed (may have been intended to be
covered in another WA that was never
developed)

Activity involves model development
Approach to validation is either absent or
unclearly stated (step 7 of sec. 9?) No cntena
specified for validation.

Validation approach not clearly described; no
criteria for successful validation are specified.

Approach to validation specified for all 3
parameter models. However, no criteria for
determining that the models are ‘valid’ are
specified.

* *Active” in this sense means that the WA remains open as a controlied document. In several

cases, the work is complete, or otherwise ended,
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181, rev. 0

162, rev. 0

"/

Enhancé Groundwater Travel
Time (GWTT) Modeling
Capabilities

Develop Bounding .
Representations of Unsaturated
Fracture Flow

Nm-Q6-D- B+
—/

Activity ¢alls for enhancing existing models,
then using the models for analysis of GWTT.
No validation actions are included.

Aclivity includes modifying or enhancing .
existing models. ‘Validation’ not addressed,
per se. However, 'evaluation’ of models, via
benchmark analysis comparisons required; no
criteria for these comparisons is specified.
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Action to Preclude Recurrenée:
20.-1, Copy of QAIP 2-4.
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SANDIA NATIONAL LABORATORIES
CIVILIAN RADIOACTIVE WASTE MANAGEMENT
QUALITY ASSURANCE IMPLEMENTING PROCEDURE (QAIP)
" QAIP 2-4

CONDUCTING AND DOCUMENTING-ANALYSESICALCULATIONS

Revision 03

Effective Date: ~uwe 30, f==¥7]

Author:

‘:&MD ' Date: 5/&[7‘0
Concurrence: m Date: 4:[22[,96

QA Reviewer

SNL CRWM Lab Lead

M ﬁ R(t.Jy apbfov‘;/sagm’ ﬁr on .Qgef
capr .f this pe92 m Docamuf&nu{/a/ 2'_«:/1;

Approval W L. Bf‘u/ ' Date: S/ '3_0 / :Zé :

4o tb2FOTTO 7/7/
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REVISION HISTORY
REVISION , REVISION HISTORY
00 Total revision to shorten the analysis process. Revised to
- address new QARD requirements and to simplify the
procedure.
01 Add & requirement to document the use of models, clarify

wording, and revise references. Revised to address QARD
- requirements not totally covered and update references.

02 ‘ Combine the requirements of QAIP 3-10 with this procedure to
‘ : clarify performing and documenting calculations. Revised as a
response to SNL CAR ©4-38.

03 Total Revision. Revised to incorporate the requirements of
‘ : -QARD Rev. 5 with regard to mode! development and use.
Added clarification of documentation requirements. Per
resolution of Deficiency Report YMQAD-96-DO44, clarified that
qualitative or quantitative acceptance-criteria must be specified
for model! validation. Revised the QA records section to change
the name of the records organization and to add scientific
" notebooks and DRCs as records. Revised the references.
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TABLE OF CONTENTS.

Eage
1.0 PURPOSE ....covuiiirtirncnincsnasitssssssissesisissssasssasssssmsssssssissssssssissssssssessensssssassssssassses 4
2.0 SCOPE ......eetttenreieseereestsstesssssssennesnsssessassassssessssstsstastisnsasassasessstsssasesassssssesassssss 4
3.0 DEFINITIONS .....cotierereererenrersesnmsnnenssassssensessessesssssassnssstosgesnasnsssssessssossnsssasessasssssssssase 4
4.0 PROCEDURE.......cocorertireernerreserneseesssissisessessssnsssesassssssessassassessessesansssssesanssnesssssssssssne 4
4.1 Model Selection, Development, and Use teerrerseseesessatsessstereessssastesntstesaeserstststesanse 4
4.2 Performance, Documentation, and Review of Analysis...........cceeeevererrnerreciossenens 6
5.0 RECORDS.....coooeerierrssesomresssorerssssseeesssssimssesen eeeeeess et 7
REFERENGCES ... eeeercrceeceertenenssnsssnessnesssesssnsssessassssesessasesstessssansesssssssasssencs 7



N .
* Conducting and DocumentMnalyselealculations L/

1.0 PURPOSE
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The purpose of this procedure is to identify actions needed for conducting
and documenting analyses and calculations, including the development
and use of models.

2.0 SCOPE

This procedure applies to scientific and engineering analyses and
mathematical calculations performed by or for Sandia National
Laboratories (SNL) Civilian Radioactive Waste Management (CRWM)
activities. ’

3.0. DEFINITIONS

Model: A system of postulates, data, and inferences presented in a
mathematical description of a physical phenomena.

Model Validation: The process that demonstrates that the model is an
acceptable representation of the process or system for which it is intended.

4.0 PROCEDURE

4.1 Model Selection, Development, and Use

Responsible
Individual(s) -

| Step

Procedure

Prinicipal Investigator
(PD)

1

1to be used and justify its selection in the analysis .

Shall identify model to be used and justify its selection in the
WA or require in the WA that the Analyst shall document model

documentation.
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4.0 PROCEDURE
4.1 Model Selection, Development, and Use (continued)
Responsible
Individual(s) Step Procedure
Analyst 2 |Reviews WA controlling model development or analysis. If WA

does not exist, requests Pl to initiate WA according to QAIP 1-
5. ' :

3 - |Shall document the selection and determination of suitability of
any input data and model(s) to be used in the analysis. Ensure
that these data are adequately identified to provide traceability,
indicate usability, and indicate document data vahdatlon status

for model development.

4 |Shallidentify the principal lines of invesﬁgaﬁon considered.

§ |Validates the model by companng the results agalnst the
following sources:

a.  data acquired from laboratories ,

b. data acquired from field experiments

¢. natural analogue studies

d. observations that were not used in the original development A
of the model.

To ensure that mode! validation has been satisfactorily
accomplished, appropriate qualitative or quantitative
acceptance criteria must be applied in comparing analysis
results with sources listed above. If such criteria were not
provided in the WA, document the criteria used in the analysis|
documentation. . .

6 |Documents validation results and jueﬁf cation to ensure that the
model represents actual physcial phenomena to & degree of
detail commensurate with the intended use.

7 |When data are not available from the above sources, altenaté
approaches used for validation shall be documented. If a Peer
Review is selected as an altenate approach, it shall be
conducted in accordance with QAIP 3-12.

Continued on next page
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Conducting and Documeniy/Analyses/Calculations \/
: : - QAIP 2-4
. Revision 03
« Page6of7
4.0 PROCEDURE
4.1 Model Selection, Development, énd Use (continued)
_|Responsible ‘
Individual(s) Step : ‘ Procedure
Analyst 7 | Note: For calculations that the analyst considered routine (e.g.,
- hand calculations or those readily performed on a non-
| cont. programmable hand calculator), consider the

appropriateness of assumptions, ‘input data, and the
calculation method used_. Check the results through:

(a) Separate independent calculations using the same or
different analytical methods as the original
calculations, or -
(b) A check of the calculational steps in the original
calculations, or

(¢) A spot or random check of the original calculations.

4.2 Performan'ce, Documentation, and Review of Analysis

Responsible
Individual(s) Step Procedure
Analyst 1 |Conducts analyses to requirements .Speciﬁed in a Work

Agreement (WA).

2 |Documents the conduct and results of the analysis/calculation.
Should use a scientific notebook (prepared in accordance with
QAIP 20-2) to document the conduct and results of analysis, or
ensure that the records meet documentatcon and review cntena
of QAIP 20-2.

3 |Analysis documentation shall provide sufficient detail to allow
verification of the analysis and confirmation of results. by an
independent, qualified reviewer.

4 |Submits analysis documentation for technical review and
' documents the results in accordance with QAIP 20-2.

5 |Submits analysis and review documentation to the SNL CRWM
-|Local Records Receiving Organization in accordance with QAIP
17-1.
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_QAIP 24
Revision 03
Page 7 of 7

"+ Conducting and Documenth_Analyses/Calculations N/

5.0 RECORDS

QA records, including corrections and changes thereto, generated as a
result of implementing this QAIP shall be prepared and submitted to the
SNL CRWM Local Records Receiving Organization in accordance with
Procedure 17-1, "Protecting, Processing, and Subm:ttlng CRWM QA
Records,” and the "SNL NWM File Code.”

The QA records, record package segments, and record packages include:

a. Analysis and review documentabon i.e., the scientific notebook(s) for
the analysis. :

6.0 REFERENCES

QAIP 1-5 Establishing Work Agreements

QAIP 3-12 Peer Reviews

QAIP 17-1 Protecting, Preparing, and Submitting CRWM QA
Records

QAIP 20-2 Scientific Notebooks




- 20.-2, Copy of QA Advisory.
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SNL Civilian Radioactive Wasteﬁanagem_ent
Quality Assurance Advisory
B e May3, 1996

'WBS:9.1.3.2
QA:
Model Development, Validation. and Use in AnalLsi_s

The processes of model development and validation and the use of those models for analysis are
extremely central to Site Characterization and Performance Assessment activities. As you would

expect, these topics are addressed in the Office of Civilian Radioactive Waste Management “QA
Requirements and Description;” those requirements are stated toward the end of this advisory, for
you information. You will note that it is a fairly short set of requirements. Nevertheless, some of -
those requirements deserve emphasis. Some key points are:

¢ The preferred approach for validation is to compare analysis results using the model
with data gathered in the lab, field, or in natural analogue studies.

e If that is not feasible, the investigator perforrmng model validation can devise an alternative
approach (such as benchmarking against another model of the same or similar phenomena,
peer review, etc.). Whatever approach is used must be documented, however (adequately
‘enough to permit reproduction of the results by others). The approach to be used should
either be specified in the Work Agreement (QAIP 1-5) which governs the work, or, if

.. left to the discretion of the investtgator, be described in the Sclentrﬁc Notebook (QAIP

- *- 20-2) in whxch the valrdatlon process and results are documented

S '_-'.:,.,Note paragraph Din the reqmrements below In addition to reqmnng the use of models to be"'-' seilc

... documented, it also calls for the gelection of the speclﬁc model used to be justlfied That.' ,
..~ would best be done in the Scientific Notebook in which the’ analysis is documented 1t may -
S addxtronally be mcluded in any report wh1ch provrdes the results of the analysrs : '

e ' In model va.hdatron, in order for 2 mathematxcal model to be determmed to be “vahd” it must,'-' . )
"'+ meet some quantitative or qualxtatlve cnterlon (or ontena) established by the i mvestrgator pior |
_ to the conduct of the vahdauon actmty These crxtena ‘must be specxﬁed in the Work -

B -'~‘f.“,-_-"Agreement that governs the’ ‘validation activity, or, as a8 minimum, in the Scientific -
. .+= Notebook that documents the actmty Such criteria. mrght be that “the model val.rdatlon )

analysrs results agree thh field data within (some percent or absolute value) over the Tange of -+
.. 'the model apphcauon, or that “ail members of 1 the peer review panel can reach consensus that S
. the model appropnately depicts the natural phenomenon in question.”. . Mention of the ontena :
: m any techmcal report that results from the actmty would also be appropnate :

T hope that these explanatlons ooncermng model development, valxdatxon, and use sre helpfhl to _»"'. g
_the practitioners of that magical art. I also encourage you to refer directly to the QAIPs most
“closely assocxaxed ‘with such work, QAIP 2-4 for conduct of analyses and QAIP 20-2 for
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documentatlon of sclenuﬁcﬁ/vestxgauon activities (mcludmg modei\oé‘velopmcnt, validation and
use in analysis).

KEARRERE

The Oﬁce of Civilian Radloacnve Waste Mmagement “QA Reqmrements and Descnpnon, which
provides our customer’s requirements and expectations concerning quality assurance in Yucca Mountain
Project and Waste Acceptance, Storage, and Transportatlon actlvmes states the following with respect to
development and validation of models :

“A. The development of models of natural phenomena shall be documcnted Documcntatlon shall
|dcnt1fy the principal lines of investigation considered.

B. Models of natural phenomena shall be validated to canﬁrmthatthcmathcrmnal tcpmcntauon
appropriately depicts the natural phenomena.

C. Modcl validation shall be acoomphshed by comparing analysis results against data aoquu'ed .
from the laboratory, field experiments, natura! analogue studies or observations that were not used
in the original development of the modcl

1. thndataarenotavailablcﬁ-omﬂ:csc sources, altcmatxveapproachcs shallbe -
documented and used for model validation.

2. 'Ihenéedtopﬂformapeerrcvicwasanaltcmaﬁvéapproachshallbcconsistentwith
consideration criteria specified for peer review in section 2.0 (of the QARD).

D. The sclecﬁoﬁ and use of models of natural phcnomcna shaﬂ be documented and justified.

Finally, if you have questxons gbout the application of the QA program in model development,
vahdatnon, or use, please contact me at 848 0786. . _ . '

-RobenR.Rlchards T
Manager Nuclear Waste Mgmt QA Dept

- Distribution: & e i e s s e
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th__in your department)
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-:MS-1333, K R Richards, 6812"
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20.-3, QA Checklist for reviewing WAs.
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From: Robert R. (Bob) Richards
To: tfehrho, cpjaram, jcfrien
Subject: QA Checklist for WA Reviews.

I believe I have given the attached checklist to you before and orrally asked
you to use it during reviews of Work Agreements, but let me make it official.

When performing reviews of Work Agreements, use tﬁis'checklist to supplement
the criteria provided in QAIP 6-3, to enhance the thoroughness and value of
your review. .

Thank you.
“ Bob
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Mail Envelope Info: (317526B9.5FA : 15 : 24487)

QA Checklist for WA Reviews

Subject:

Creation Date: 4/17/96 11:13am ,

From! Robert R. (Bob) Richards

Created By: NWER.NWMCsrrricha

Recipients Action bDate & Time

Post Office NWER.NWMC Delivered 04/17/96 1ll:idam
cpjaram (Claudette P. Jaramillo)
jcfrien (John C. Friend)
tfehrho (Thomas F. Ehrhorn) -

Domain.Post Office Delivered Route

NWER.NWMC

Files
CKLST_WA.DOC
MESSAGE

Options

Auto Delete:
Expiration Date:
Notify Recipients:
Priority:

Reply Requested:
Return Notification::

Concealed Subject:
Security:

To Be Delivered:
Status Tracking:

gBize
12800
340

Ro
None
Yes
Normal
No
None

No
Normal

Immediate

04/17/96 1l:léam NWER.NWMC

Date & Time
03/25/96 09327am
04/17/96 11:l13am '

Delivered & Opened
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Checklist for QA Review of Work Agreements

First, review to ensure that WAs adhere to the content requirements of QAIP 1-
5.

Second, apply the criteria for QA review, to the exlent that they apply. from the
back of the DRC form.

Beyond that, check:

¢ That the front sheet title heading refers to “Civilian Radioactive Waste
Management,” rather than to "Yucca Mountain Project.” '

¢ That the text at the bottom of the cover page reads, “Reviewer
signatures...Customer and Supplier signatures indicate comment resolution
and commitment to the content of the Work Agreement.” (ltalics added to
emphasize text that may be different than what you get to review.)

e That, generally CRWM (or nothing) is used in the text instead of YMP.
(Although certain topics are indeed YMP-specific, like Site Performance
Assessment, and certain others are WAST-specific, like burn-up credit, so
those acronyms may be appropriate in such cases.)

o For upper-tier WAs, that the Acceptance Criteria section include mention of
- timely response to and corrective actions for QA deficiency documents as a
performance-measurement criterion.

e For lower-tier WAs, that the Training Assignment section pot include a
requirement for training on the WA itself (unless the customer has a strong,
overriding need for such training to be done and an efiective way to do it).

e For certaln lower-tier WAs that the Acceptance Criteria section covers all
' - B : ntion acceptance Cii

work requires more in the way o_f acceptance criteria; for example model
validation requires qualitative or quantitative criteria to be used in

determining if the model is, in fact, valid. Similarly, data collection efforts
deserve to have criteria establnshed to determine when or wheth

¢ Forlower-tier WAs in particular, that the Records section clearly require that
the records generated by the work be submitied to the Loca! Records '
Receiving Org., including records associated with closing out the work. The
frequency of records submittal should also be specified (e.g., as soon as

ckist_wadoc . | - 03/25/06



authenticated, quarterly, upon completion of each Sci. Notebook binder,
upon task completion, etc.) The frequency should be such that records are
captured into the RMS in a timely manner and that a large quantity of records
is pot left to be submitted during close-out of the work.

o For lower-tier WAs for scientific invéstigaﬁon work, which includes analysis,
that the frequency of technical review of the Scientific Notebook(s) is ,
specified (daily, monthly, quarterly, or whatever based on the pace of the .
work). A , '

ckist_wa.doc . . 03/25/96
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Amended Response to Deficiency Report YMQAD-96-D044

12. Remedial Actions Work Agreement (WA) 300, which is the lower-tier WA that directed the
performance of the subject mode! development work, was revised to address the approach used
for model! validation and to add qualitative or quantitative criteria (as appropriate) to be used in
determining whether the model(s) developed are valid, i.e., model validation activities are
successful. For this activity, the mode! validation approach consists of verifying that the output
is consistent with site data. (Resp. Indiv. - L. S. Costin) Completed.

18. Investigative Actions All other Work Agreements that deal with mode! development were -
reviewed to determine the extent that they meet the requirements for specifying the approach
and criteria for the model validation portion of the actwity (Resp Indiv. - R. R. Richards)
COmpleted

19. Root Cause Determination In this case, the subject Work Agreement addressed acceptance
_criteria for the overall activity, but the criteria for the embedded activity of model validation, as
well as the desired approach to be used, were not specified.  This indicates that the
implementing procedure that guides the process of WA preparation, QAIP 1-5, is understood and
was used in this case. However, review of QAIP 1-5 shows that it is not specific about inclusion
of adequate process detail in WAs. Review of QAIP 2-4 also indicates that, in the case of model
validation analyses (a specific application of this QAIP), the need to describe or specify the
approach to be used and to specify acceptance criteria for successfut validation is not
addressed.

20. Action to Preclude Recurrence

o QAIP 244, "Analysis Control and Verification®, has been revised to specifically call out the
need to establish acceptance criteria for the vahdat:on phase of mode! development in the
Work Agreement for the mode! development activity. Completed.

o QAIP 1-5, "Work Agreements,” will b revised to call either for the inclusion of process detail
in individual lower-tier Work agreements, or for a specification in lower-tier WAs that the
process detail must be addressed (specified or described) in the documentation resulting
from the work (e.g., in Scientific Notebooks). Additionally, it will be further revised to require
that technical reviewers check that apparently adequate process detail is either included in
the WA or required in the documentation which will result from the work. (Resp. Indiv. - R. R.
Rlchards)

¢ A QA Advisory was issued to SNL staff and contractor personnel involved in model -
development activities in order to highlight the need {o specify the approach to be utilized in
. model validation, as well as the criteria to be applied in determining “validity” of the model, in
the governing Work Agreement. Completed.

e An additional QA Advisory will be issued pointing out the need and raiionale for process
detail in technica! implementing documents. (Resp. Indiv. - R. R. Richards)

¢ The checklist used in QA review of Work Agreements has been revised to include a check,
for WAs for model development, that the approach to validation and the criteria for '
validation are included Completed

22. (Proposed) Corrective Action Completion Due Date: November 15, 1996

Nes)gy  Brudy b Spoec
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Attachment to SNL letter, Brady to Spence, subject: Submittal of Amended
Response for Deficiency Report YMQAD-986-D044

YMQAD letter # YMQAD:RBC-2000 offered a number of items, identified by
bullets, as being appropriate in order to resolve the situation stated in the letter.
The SNL amended response to the subject DR addresses some of those items;
oth_ers are not addressed, for appropriate reasons, as described below:

1.

First bullet - The concept behind this item is included in the amended
response in that we have committed to revising QAIP 1-5, rather than QAIP
2-4. The effect will be that process detail in technical implementing ’
documents will be addressed for all SNL technical workthat is subject to the
QA Program, not just work in the specific area of mode! validation.

Second and third bullets - No actions which call for revision of WA-300 are
included in the amended response because the work governed by that WA is
complete. Since there will be no further work implemented in accordance .
with WA-300, there is no value in revising that WA.

Fourth bullet - This issue is not addressed in the amended response. At the
mutual agreement of SNL and the QAR , this issue isl being addressed via a
separate SNL deficiency document (SNL-86-D008), in order to not encumber
resolution of DR YMQAD-96-D044 with the moderately complex s:tuatlon
|den’nf ed by the cited investigation.

Fifth bullet - The amended response commits to issuing a QA Advisory
addressing the topic of process detail in technical implementing documents.

Sixth bullet - The amended response commits to further revising QAIP 1-5 to
require that technical revuewers of WAs verify that adequate process detail is
included.

d044atch.doc
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Sandla National Laboratories

YMP Quality Assurance
To: Steve Harris From:; Joe Schelling
Company: YMQAD Company  SNL 6850
Phone: 702.784.5522 Phone: 505.848.0643
Fax 702.784.1328 Fax 505.848.073%8
Date: TVW2#e5 Pages 8
- Mley ef<
Comments:
Steve . '
Here are coples of objective evidence you asked for to close YMQAD-86-D044,
including:

 3/3/86 QA Advisory re Mode! Development, Validation, and Use In Analysis -

« 3/25/06 Chacklist for QA Review of Work Agreements

s 11/15/95 QA Advisory Process Detall '

o Pages 1, 3,7, and § of QAIP 1.5, Rev. 11 highlighting changes made per the DR
(A full copy of the procedure was mailed 12/4 to Don Horton, ettn:D. J. tlarris,
entitled "Completion of Corrective Astions for Deviation Report YM-96-D080."

Let mo know If there is any other information you need. Thanks. Joe
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SNL Civilian Radioactive Waste Management

Quahty As surance Adv1sory

May3, 1956
WBS: 9.1.3.2
QA:

Model Development, VQ ".datio& and Use jn Analysis

The processes of model development and validation and the use of those models for analysis are
extremely central to Site Characterization and Performance Assessment activities. As you would
expect, these topics are addressed in the Office of Civilian Radioactive Waste Management “QA
Requirements and Description.” those requirements are stated toward the end of this advisory, for
you information. You will note that hi is 2 fairiy short set of requirements. Nevertheless, some of -
those requirements deserve emphasis. Same key points are:

¢ The preferved _ai:prcach for validation Is to compare analysis results using the wodel
with data gathered In the lab, field, or in natural analogue studies.

o If that is not feasible, the investigator performing model validation can devise an alternative
pproach (such &s benchma.rlung against another mode! of the same or similar phenomena,
peer review, etc,). Whatever approach is uscd must be documented, however (adequately
- enough to permit reproduction of the results by others). The approach to be used should
either be specified in the Work Agreement (QAIP 1-5) which governs the work, or, If
left to the discretion of the lnvstxgator, be described in the Scientxﬁc Notebook (QAIP
- 20-2) in which the vahdatmn proccss and mults are documented.

- - o Note paragraphD in the requirements, below In addmtmnto requmngtheuse ofmodelstobe Tees
" documented, it also calls for the selection of the' speuﬁc mode! used to be justified.. . That’

would best he done in the Seientific Notebook in which the' nnalyms is documcnted, it may .

addmona.lly be mcluded in any repon which provxdw the mults of the ana!ysls '

‘e In model vahdanon, in order for 2 mathematxcal model to be determmed 1o be “vah:l” it must
meet some quantitative or qualxtanve criterion (or criteria) esteblished by the mvesugator prior
to the conduct of the vali dntlon activity. These’ critexia must be spcciﬁ:d in the Work .

' Agreement that governs the vahdation actmty, or, as & minimum, g the’ Scientific. -5

" Notebook thaf documents the activity.’ Such criteria_ might be that “the mode{ validation
analysis results agrcc w:th fieid data within (some perqmt or abso!ute Valus) over the range of v

- the model application,” or that “all membeérs of thé'pm review panel canreach ¢ consensus that .
the mode! appropristely depicts the natural phcnomenon in qucstion. . Mention of the cmcrla :
in any technical report that results ﬁ-om the actmty would aJso be appmpnate R

T hopc that these cxplananons concemmg ‘model, deve!opme.nt, va]xdanon and use ‘sre helpﬁ:l to .' A
the practitioners of that magical art. I also encourage you to refer directly to the QAIPs most
closely associated with such work, QAIP 2~4 for conduct of analyses and QAIP 20-2 for °
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" - documentation of scientific investigation activitics (fncluding mode!l dcvelopmcnt, validation and
use in analysis).

(223224 23 .

The Oﬁce .of Civilian Rndmctm Waste Mznagcmcm “QA. Requirements and .Desmpnon, which
provides our customer's requirements and expectations conccrmng ‘quality assurance in Yucca Mountgin
Project and Waste Acceptance, Storage, and Tmnspomnon acnvmes, states the following with respect to
development end validation of models

“A. The deve!opmeawfmodels ofm:mlphmm ghall bt documwwd Dwmmmﬁon shall-
identify ﬁspmdpalﬁnwofmvsugauoneonsxdmd

B. Moddsofnabmlphmommshaﬁbevahdmdmmﬁmmmmemmcmudmmmm
appropriately depicts the natural phenomeana. ‘

C. Moddwhdahmshaﬂbe;mphsbedbycompmgmalymm!&agmmdmicqtﬂmd
from the laboratory, field experimeants, nmﬂmﬂoguesmdxcsorobsmumthamnotused
in the original development of the model.

1. When data are no? available from these sources, alternative approaches shall be
dummmwdnnduscdformodclvzﬁdzﬁon.

2. Tbe need to perform @ peer feview as an glternative approach shall be cansistent with
consideration criteria specified for peer review in section 2.0 (of the QARD).

D Thecdwowudueofmodekofmmrdphmm:haﬂbcdmwumlmdjusdﬁcd“

Finally, if you huve questions about the application of the QA program in model developmem
vahdatxon, or use, please contsct me at 848 0786 .

Roberi R Richards /|
Manager Nuclw Weste Mgmt. QA Dept.

-

sttnbutxon K

“erm L E (Please dxstribute to thc appropnate pu'sons whhin yonr deparlment)
M?-l399 MC. Bm:iyt 6850 AR AR ';.; : .
MS-1399 T §e Scbeﬂm§,6853 L eeEn -
MS-1325 L.'S.'Costin; 6833 ¥+ '.'-j'-;:j;: LA A '
MS-1324 F. B. Davies, 6115 S

MS-1326 H. A Dockery, 6851 -
MS-1330 S, Shacpfon, €752

-M§-1333, K R Richards, 6812"
YMP:9.1.3.2:QAP:QAQA Advisory
YMP RPC
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Checklist for QA Review of Work Agreements

First, review to ensure that WAs adhere to the content requirements of QAIP 1-
5 -

Second, apply the criteria for QA review, to !he extent that they appiy, from the
back of the DRC form.

 Beyond that, check

¢ That the front cheet title heading refers to *Civilian Radioactive Waste
Management,” rather than to *Yucca Mountain Project.”

¢ That the text at the botiom of the eaver page reads, *Reviewer
signatures...Customer and Supplier signatures Indicate comment reso!ution '
and commitment to the content of the Work Agreement.* (ltalics added to
emphasize text that may be different than what you get to review.)

¢ That, generally CRWM (or nothing) is used in the text instoad of YMP.
(Although certain topics are indeed YMP-specific, like Site Performance
Assessment, and certain others are WAST-speclfic, liké bum-up credit, so
those acronyms may be appropriate in such cases.) :

¢ For upper-tier WAS, that the Accoptance Criteria section include mention of
timely response to and corrective actions for QA defi ctency documents as a
performance-measurement crlterlon .

o Forlower-tier WAs, that the Tralmng Asslgnment sechon not include a
requirement for training on the WA Iitsolf (unless the customer hes a strong,
overriding need for such training to be done end an effective way to do it).

¢ For certain lower-tier WAs, that the Acceptance Criteria section covors all
that is necessa ccep

Tepori-type products/deliverables, which is fine. However, some

work requires more in the way of acceptance criteria; for example, model

validation requires qualitative or quantitative criteria to be used in

determining i the model is, in fact, valid. Similarly, data collection efforts

deserve to have criteria established 1o determine when or wheth :

For lower-tier WAs in particular, that the Records section clearly require that
the racords generated by the work be submitted to the Local Records
Receiving Org., including records associated with closing out the work. The
frequency of records submiittal should also be specified (e.g., &s soon as

ckisi_wa.doc ' 03725/08
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authenticated, quarterly, upon completion of each Scl. Notebook binder,

upon task completion, etc.) The frequency should be such that records are
captured into the RMS in & timely manner. and that e large quantity of records
is pot left to be submitted during close-out of the work. .

o For lower-tier WAs for scientific investigation work, which Inclui:ies analysis,
that the frequency of technical review of the Scieritific Notebook(s) is _
specified (dally, monthly, quarterly, or whatever based on the pace of the
work)' . ) . . . ' .

ckist_wadoc o 03126/88
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SNL Civilian Radioactive Waste Management

Quality Assurance AdviSory Noverber 15, 1996

,_ WBS:9.1.3.2
Including “Process Detail” in Implementation Dacuments QA:

The objective of this QA Advisory is to point out the need and rationale for including sufficient “process
detail” in implementation documents used on Civilian Radioactive Waste Management Program work.

Definitions: . :

Implewenting documents: documents used to plan, direct, and guide work, and which implement
the QA Program. At SNL, these include Work-Agreements, Technical Procedures, QA -
Implementing Procedures, and that part of Scientific Notebooks that specifies how an investigation
is to he rarried out.

* Process detall: the inclusion of enough detail mncenﬁng the actions to be performed that the
individuals who will use an implementation document can carry out those actions without the
author of the ddcument being present to explain or elaborate on what is to be done.

At SNL, process detail has been purposely minimized in most procedural implementation documents. Tlee
philosphy is that this provides the user more flexibility in performing the work and minimizes revisions,
while ensuring that the underlying requirements being implemented by the docurnent are satisfied.
However, it is important that that these documents include an gppropriate degres of process detail.

Afier al], their purpose is to direct or guide the work in 2 manner that ensures satisfactory compliance with
requircments. Sufficient information must be included, considering the knowledge level of those who will
use the instructions, to ensure that the activity will be performed as intended, ull necessary dats will be
recorded, and actions will occur in 2 particular sequence, if required. In the interest of completing

activities within imposed time consuaints, it Is always better to have enough information in implementation
documents to perform the task correctly the first time. The alternative case, in which the author of « Work
Agyeement, for example, assumes that he or she will be present to guide the work, or assumes that the

users of the document will know or remember to perform some action uut specified in the WA, often
produces results wherein the work is performed incompletely, critical data is not collected, or the work has -
to be radone, which can obvicusly impact the work schedule or result in quality deficiencies.

Implementation documerits become, efter the fact, the record of how we performed the associated ,
zctivities. For that reason alone, they should include enough information to unambiguously portray how
the work was conducted, ‘

When preparing any of the above-mentioned implementation documents, pmammy those used directly in
technical work (Work Agreements, Technical Procedures, and Scientific Notebooks), ensure that you
consider the reasons cited above far jncluding an appropriate degre of process detail, as & balance to any

motivation you may have to minimize the details in the document. . )
F#]. Schelling, CRW3VI QA Lead
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‘ Establishing Work Agreerents” o _ . QAIP 4.5
Reviston 11
: Page3of 1§
REVISION HISTORY |
(Continued) .
Revision - Summary. )

02 This revision Include sections 4.1 and 6.0. The following changes were made,
deleted the reference to QAIP 1-3 and 16-1, added the reference to OCRWM
procedures AP16.1Q-and AP-16.2Q after 07/02/85.

0 This revision was a total rewrite to incorporate new QARD requirements and to
‘reformat according to QAIP 5-1, Rev,5. It also incorporated provisions for
mandatory and non-mandatory review comments according to QAIP 6-3, per
resolution of Deficiency Repon YMQAD-568-D34.

11 Changes made to section 4.1 In response to Deficiency Report YM-96-D044.
Added text requiring process detall to be included elther in the content of lower-
tier WAS or In the documentation (TPs, Scientific Notebooks, analysis
documentation, ete.) resulting from the work Added text roquiring technical
reviewers to verify same. Added reference to QAP 2-6 In section 4.2. Changes
made to sections 4.8 and 5.0 in response to Deficlency Report YM-86-D080.
Ciarified that the customer Is the management level who authorizes expedited
changes to WAs, provsded a methodology for evaluating the effect of differences
between temporary revisions and subsequent formal revisions end specified that
memos or e-mall is to be used fo notily affected parties of temporary revisions.

Added record retention desfgnahons {o section £.0.
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4.0 PROCEDURE
4.1 Preparing, Reviewing, and Approving a Work Agreement B
Responsible |, . ' - .
Individual{s) | Step ; Procedure
Customer 1 | Obtains the document identifier from the Document Contral

staft.

. 2 |Prepares e draft WA that includes or references by number ihe
following elements. Enters "NA" for any element that is not
applicable

WA _ELEMENTS: | \
1) -Agreement fitle, revision number, and WA identifier,
2) Customername and organization.
3) Supplier(s) name and organization{s).
4) Dated tachnica! and QA reviewer signature lines.
5) Dated Custemer and Supplier approval signature lines.
' 6)  Upperier WA number,
7) WBS
‘8) Charging case number(s).

" 8) Seope of work, objectives, and primary tasks. Shall
destribe or specify the work {o be done, including the
objechves to be achieved. Specify, &s a minimum, the
primary tazks to be accomplished, Specify roles and
responsiblities of individuals, teams, or organizations.
Shall specily uny needed planning or coordination
activities with organizations that will use the results of
the work or that wm provida input to the activities,
Lower-tier WAs goveming work subject to the QA
- Program must elther, themselves, include the necessary

_ process detall (e.g. sequential actions) required to
perform the specified activities, or require that such
process detail be specified or described in the
documentation resulting from the work (e.g. TPs,
Scientific Notebooks, analysis documentation, elc.).

Continued on next page
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' ' . Revision 11
Page 8 of 15
4.0 PROCEDURE, Continued
4.1 Preparing, Reviewing, and Approving 8 Work Agreement (continued)
Responsible . ~
Individual{s) | Step |- Procedure
Customer 2 16) Tra‘n!ng Requirements (idenhfy what training Is required
(continued) | cont. for personne! dolng work under the WA, for example,
- . treining to Technical Procedures and/or Administrative

" Procedures).

17) Any Customer additional requirements.

Example: In eases where the WA govems enalysis
activities in which a model is used, the Customer may
specify the model to be used and Justify its seleztion. if
the Supplier Is selecting the model, the Customer will
require that the supplier identify the mode! and justify its
selection in the dotumentation provided as a result of

_ the anglysls.

18) Quantitafive or qualitative acceptance citeria sumGtent
for determining that activities were satisfactorily
accemplished, |

Example: Models need to be validated. The WA will specxfy
. the gppropriate qualitative acceptance criteria that
dndicate that the model accurgtely represents the actual
physical phenomena,

19) History of WA revisions, e.g. prevlous WA number if this
eurrant WA replaces another WA with a different
number.

8 |identifies each technizal organization affected by this WA and
assures that all technical organizations are represented by the
technical reviewer(s) in the review process.

4 |Submits draft WAS for technical review and QA review.

Attaches any pertinent background information or data

nacessary for the reviewers. -

Note: When praclical, the supplier's immediate manager
conducts the technical review.

QA/Technical- § |Reviews the drafft WA according 1o QAIP 6-3. Technical
Reviewor(s) ' reviewers shall additionally verify that apparently adequate

" | process detail is elther included in the lower-tier WA itself, or
that the WA requires such process detall in resulting .
documentation (see siep 2. WA element B above).

Continued on next page
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Revision 03
Page2of 7
REVISION HISTORY
REVI'SION REVISION HISTORY
00 Total revision to shorten the analysis process. Revised-to
address new QARD requirements and to simplify the
procedure.
01 .Add a-requirement to document the use of models, clarify

wording, and revise references. Revised to address QARD
requirements not totally covered and update references.

02 Combine the requirements of QAIP 3-10 with this procedure to
: clarify performing and documenting calculations. Revised as a '
response to SNL CAR 94-38.. '
03 B Total Revision. Revised to incorporate the requirements of

. QARD Rev. 5 with regard to model development and use.
Added clarification of documentation requirements. Per
resolution of Deficiency Report YMQAD-86-DO44, clarified that
qualitative or quantitative acceptance criteria must be specified
for model validation. Revised the QA records section to change
the name of the records organization and to add scientific
notebooks and DRCs as records. Revised the references.
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TABLE OF CONTENTS ' |
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Cohducting and Documenb Analyses/Calculations

1.0 PURPOSE

»

The purpose of this procedure is to identify actions needed for conducting
and documenting analyses and calculations, including the development
and use of models. :

i},

2.0 SCOPE

This procedure applies to scientific 'and'engin'eering analyses and
mathematical calculations performed by or for Sandia National
Laboratories (SNL) Civilian Radioactive Waste Management (CRWM)
activities. ‘

3.0 DEFINITIONS

Model: A system of postulates, data, and inferences presented in a
mathematical description of a physical phenomena.

Mode! Validation: The process that demonstrates that the model is an
acceptable representation of the process or system for which it is intended.

4.0 PROCEDURE

4.1 Model Selection, Development, and Use

Responsible
Individual(s) . Step Procedure
Prinicipal Investigator| 1 |Shall identify model to be used and justify its selection in the
D ' WA or require in the WA that the Analyst shall document mode!
' to be used and justify its selection in the analysis
documentation.
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4.0 PROCEDURE
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. QAIP 24
Revision 03
PageS5of 7

4.1 Model Selection, Development, and Use (continued)

Responsible
Individual(s) Step Procedure
Analyst 2 |Reviews WA controliing model development or analysis. i WA

To ensure that mode! validation has been satisfactorily

does not exist, requests Pl to initiate WA according to QAIP 1-
5.

Shall document the selection and determination of suitability of
any input data and model(s) to be used in the analysis. Ensure
that these data are adequately identified to provide traceability,
indicate usability, and indicate document data validation status

for model development.

Shall |dent|fy the principal lines of investigation considered.

Validates the mode! by comparing the results againstthe
following sources: .

a. data acquired from laboratories

b. data acquired from field experiments

¢. natural analogue studies

d. observations that were not used in the origina! development|
of the model.

accomplished, appropriate qualitative or - quantitative
acceptance criteria must be applied in comparing analysis
results with sources listed above. If such criteria were not
provided in the WA, document the criteria used in the analysis
documentation. ‘

Documents validation results and justification to ensure that the
model represents actual physcial phenomena to a degree of
detail commensurate with the intended use.

When data are not available from the above sources, alternate
approaches used for validation shall be documented. If a Peer
Review is selected as an alternate approach, it shall be
conducted in accordance with QAIP 3-12.

Continued on next page
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Conducting and Document’  nalyses/Calculations

. " . QAIP24
’ o _ Revision 03
.Page6of7
4.0 PROCEDURE
4.1 Model Selection, Development, and Use (continued)
Responsible , ,
Individual(s) Step Procedure - .
Analyst 7 | Note: For calculations that the analyst considered routine (e.g.,
' hand calculations or those readily performed-on a non-
cont. programmable hand calculator), consider the

appropriateness of assumptions, input data, and the
calculation method used. Check the results through:

(a) Separate independent calculations using the same or
different analytical methods as the original
calculations, or

(b) A check of the calculational steps in the ongmal
~ calculations, or

(c) A spot or random check of the original calculations.

4.2 Performance, Documentation, and Review of Analysis

Responsible _ ) -
Individual(s) "~ | Step ' Procedure
Analyst 1 |Conducts analyses to requirements specified in a Work

Agreement (WA).

2 |Documents the conduct and results of the analysis/calculation.
Should use a scientific notebook (prepared in accordance with’
QAIP 20-2) to document the conduct and results of analysis, or
ensure that the records meet documentation and review criteria
of QAIP 20-2.

3 |Analysis documentation shall provide sufficient detail to aliow
verification of the analysis and confirmation of results by an
independent, qualified reviewer.

4 |Submits analysis documentation for technical review and
documents the results in accordance with QAIP 20-2.

5 |Submits analysis and review documentation to the SNL CRWM

Local Records Receiving Organization in accordance with QAIP
17-1.
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Conducting and Documentinvalyselealculations ’ ' Y

5.0 RECORDS

QA records, including corrections and changes thereto, generated as a
result of implementing this QAIP shall be prepared and submitted to the

. SNL CRWM Local Records Receiving Organization in accordance with
Procedure 17-1, "Protecting, Processing, and Submitting CRWM QA
Records,” and the "SNL NWM File Code.”

The QA records, record package segments, and record packages include:

a. Analysis and review documentation, i.e., the scientific notebook(s) for
the analysis.

6.0 REFERENCES

QAIP 1-5 Establishing Work Agreements

QAIP 3-12 Peer Reviews .

QAIP 17-1 Protecting, Preparing, and Submitting CRWM QA
Records : '

QAIP 20-2 Scientific Notebooks
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8 Performance Report

Deficiency Report

NO. YM-96-D-044
PAGE OF
QA: L

PR/DR CONTINUATION PAGE

Verification of Corrective action:
validation and the criteria to be applied.
documents.

criteria for validation.

verify this.

acceptance criteria for comparing analysis results with sources of validation.

QualityAssuranocAdvisoxy, dtd. May 3, 1996, was issued highlighting the need to specify the approach to be used in model
Anothcr Quality Assurance Advisory, dtd. November 185, 1996 was issued to describe "process detail® in implementation
The checklist used for QA Review of Work Agreements was modified to include a check for approach to validation and the

QAIP 1-5, rev. 11, "Work Agreements,” was modified to include process detail either in the content of lower-tier WAs or in the
documentation resulting from the work (TPs, Scientific Notebooks, analysis documentation ,etc.). Also, technical reviewers are to

QAIP 24, rev. 3, "Conducting and Documenting Analyscs/Célm!ations," was modified to include qualitative or quantitative

Exhibit AP-16.1Q.3

Rev. 07/03/85



