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EVALUATION OF RESPONSE TO UNSATISFACTORY VERIFICATION OF DR
YM-96-D-044 RESULTING FROM YMQA AUDIT YM-ARP-96-07 OF SANDIA
NATIONAL LABORATORIES

The Yucca Mountain Quality Assurance staff has evaluated the amended response to Deficiency
Report YM-96-D-044 (letter M. C. Brady to Ro E. Spence, dated September 24, 1996). The
response has been determined to be satisfactory. Verification of completion of the corrective
action will be performed after the effective date provided. Any extension to this date must be
requested in writing, with appropriate justification, prior to the date. Please send a copy of
extension requests to Deborah Sult, YMQA/QATSS, P.O. Box 98608, Mail Stop 455, Las
Vegas, Nevada 89193-8608.

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

Richard E. Spence
YMQA:MRD-0038 Yucca Mountain Quality Assurance

Enclosure:
DR YM-96-D-044

cc w/encl:
T. A. Wood, DOEIHQ (RW-14) FORS
J. G. Spraul; NRC, Washington, DC
S. W. Zinmerman, NWPO, Carson City, NV
S. Y. Pickering, M&O/SNL, Albuquerque, NM, M/S 1395
R. L. Strickler, M&O, Vienna, VA
B. R. Justice, M&O, Las Vegas, NV
Records Processing Center /

cc w/o encl: /
W. L. Belke, NRC, Las Vegas, NV
S. D. Harris, YMQA/QATSS, Las Vegas, NV
D. G. Sult, YMQAIQATSS, Las Vegas, NV
D. G. Horton, DOE/OQA, Las Vegas, NV W 33
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OFFICE OF CIVILIAN
RADIOACTIVE WASTE MANAGEMENT

U.S. DEPARTMENT OF ENERGY
* WASHINGTON, D.C.

Ol Performance Report

PAGE1 F L -
QIA: L

PERFORMANCE/DEFICIENCY REPORT
1 Controlling Document: 2 Related Report No.

Quality Assurance Requirements and Description, rvision 4 Y-ARP-96-07

3 Responsible Organization: . 4 Discussed With:
Sania National Laboratory . Michaele Brady

5 RequirementlMeasurement Criteria:
QARD section S.2.2D. states in part, uImplementing 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 M.2.6A. and mL2.6B. are the specific requirements
to be implemented for Model Validation.

6 Description of Condition:
The Sandia National Laboratory procedure QAIP 2-4, revision 2, references QAIP 1-5, which is in

revision 9, for development of a Work Agreement. The Work Agreement, however, does 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 Geologic Framework Model. The
appropriate implementing document needs to reflect the process intended to be used as well as meet the QARD requirements..

7 Initiator S ,@ i 9 OA Review

StephenD.HaAis Date 03/01/96 OAR f i)* 7 Date 
10 Response Due Date . 11 OA Issuance pproval 

20 working days from issuance OAR (PR)IAOOA O r Date 3
12 Remedial Actions:

13 Remedial Action Response By: 14 Remedial Action Due Date

:5 P Date Ae P 3 Date
15 Remedial Action Response Acceptance 16 PR VerificationlClosure

OAR Al/A Date OAR P/iJA Date

Exhibit AF- I 5 I U. I
Enclosure Rev. 07103/95
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DR NoYHQ96-9 4
PAGE 2 OF 2

CIA: L

DEFICIENCY REPORT
17 Recommended Actions:

Add quantitative or qualitative acceptance criteria to the fork Agreement
to reflect the.QARD requirements and the process for Model Validation.

18 Investigative Actions:

19 Root Cause Determination:

20 Action to Preclude Recurrence:

21 Res t . 22 Corectiv Action Completion Due Date:

~~~~~~~Date 44/ y15& -7w 
23 Response Accepted 24 Response gjpqte9'

QAR o k ; Date 'AOLA Date
25 Amended Response Accepted 26 Amended Respoie Accepted -

QAR Date AOOAM Date
27 Corrective Actions Verified 28 Closure Approved by:

OAR Date AOQAM . Date

Exhibit AP-1 6.1 Q.2 Rev. 07/03195
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Response to Deficiency Report YMQAD-96-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
validation approach will consist of verifying that the output is consistent with site data.
(Resp. Indiv. - L. S. Costin)

18. Investigative Actions All other Work Agreements 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. (Resp. ndiv. -
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 model development, QAIP 2-4, 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
specific application of this QAIP) is not addressed.

20. Action to Preclude Recurrence

* QAIP 2-4, 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 model development activity. (Resp.
Indiv. - R. R. Richards)

* A QA Advisory will be issued to SNL staff and contractor personnel involved in
model development activities in order to highlight the need to specify the approach
to be utilized in model validation, as well as the cnteria to be applied in determining
EvalidityD of the model, in the governing Work Agreement. (Resp. ndiv. - R. R.
Richards)

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

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

.- "I-- . - - - -r
txhibut AM-l I . I Q. Rev. 07/03/95



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.
. S. Costin, 6852

- -. ,/ Z - A, Date: _ /___
-

A4 / .
Supplier:

Supplier:

Supplier.

Technical
Review:

QA
Review:

.Z6 fill,- dA-

(C. A. Rautman, 6115)

(W. Zelinski, 6115)

(S. McKenna, 6115)

-Ix (E alU

Date: __ _4__

Dat:re

Date: 6 /.T 6

DateJoVe )6

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

Effective Date: § m1#4 .
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Scpe: This Work Agreement establishes 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 characteristics
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:

MM_ # Upper-Tier WA # PACS Account PACS Account Title CA
112.32.2.2.2 WA-0340 TR3222EBI Modd 2-D and 3-DThennal and Mechaiical Rock 0139373

Proeries
1.2.3.2.22.2 WA.0340 TR32222EB2 Model 2-D and 3-D Hydrologic Rock Prpefies 0139.372

Objective: The objective of the work prescribed by this Work Agreement is to conduct
geostatistical and geometric modeling of thermal and mechanical 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 geometrical and geostatistical models by verifying 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 verifying that the output is f
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 region 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-1I and
WT-12, and from Windy Wash east to Fortymile Canyon.

2. Porosity and bulk density model(s) of the Calico Hills Formation and Prow Pass Tuff for the
extended site area, or as much of that region as the data allow.

3. Thermal conductivity model(s) of Topopah Spring Tuff for the central repository block area.
4. 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.
5. Geostatistical modeling of rock properties to support LBL site-scale unsaturated zone

hydrologic model and SNL performance assessment activities.
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Tasks: Tasks and responsibilities included in this Work Agreement are described in the matrix
below.

Responsibility Matrix

RESPONSIBLE PERSON SUPORT TASK DESCRIPTION
C A. Rautman W. Zelnski Task 1: Develop conputer4biscd 3-D models that

S. McKenna * integmie site geologic infonnation
* integte quantitative data on tack cha ceristics
* include compilativaluation of rock properties data
* include bowhole geophysics data
* validation of models using site data

C A. Rautinan W. Zelinski Task 2: Support writing of rack properties. :ttoechnical and
S. McKenna geophysical data synthesis and other reports.

C A. Rautman Task 3: Provide technical overnight. management of
esources, and interface.infomitaion exchange with M&O

I management and other organizations as needed.

I

Interfaces: As part of Task 3, technical interfaces will be maintained with USGS and SNL PIs
responsible 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 with 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 SUPPLIER
QAIP 1-5 Establishing Work Agreements X A11
QAIP 2-5 Training X
QAIP 2.6 Qualification and Cenification of Personnel X
QAIP 4-1 Piocurement Rautman
QAIP 6-2 Reviewing. Approving, and Issuing Technical Documents X All
QAIP 6-3 Conductint Document Reviews X AI
QAIP 17-1 Protecting. Prerianng, and Subnitting YMP QA Records AD
QAIP 19-10- Software Quality Assurance AD
QAIP 20-2 Scientific Notebooks _AU

APO-16.IQ Performanot/l>ficiency Reporting X AU
APQ-162Q Corrective Action and Stop Work X AlU

* "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 quality verification points are defined for this work. QA surveillances and
process checks included in procedural controls are used to verify quality

Readiness Review Prerequisite: Not Applicable.

Records: The QA records generated by activities described in this Work Agreement result 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 QA or NQ and YY is a descriptor for the record (see NWMC
File Code, 4f7/95). 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 SLTR#).

Deliverables: Report input and records shall be completed and transmitted in accordance with
the deliverable dates in the Project Baseline as modified by the SNL Basis of Estimate and
identified on the following matrix.

Deliverables Matrix

RESPONSIBILITY DESCRIPTION MUESTONE DUE DATE
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _L E V E L_ _ _ _ _ _

C A. Rautman Submit etter with auachment to M&O Office Manger
containing input on 2-D and 3-D hydrologic rock properties 4 5f15i96
modeling for inclusion into site geotechnical vepor and use in
other performance assessment models.

C. A- Rautman Submit letter with attachments to MO Office Manager
containing input on 2-D and 3-D thermal and mechanical rock 4 31l5196
properties for inclusion into site gecoechnical meport. 3D
geologic framework model, and use in other performance
assessment models.

C A. Rautman Submit letter with attachments containing integrated site model Supports Level 3 6/3196
to M&O Office Manager n 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.

All personnel participating in the work described in this Work Agreement are responsible for
complying with all safety, ES&H, and other requirements.
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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 QAIP 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.)



WA - ,46b aV 4/6

--YUCCA MOUNTAIN SITE
CHARACTERIZATION

PROJECT
Sandia
National
Laboratories

Rationale for Revision

Document No.: 4C %. Rev. No.: I Effective Date:
. t. ,

Document Title: 11? -fJ, fl- Aa2saL &ct CLJA l JC S o s

ICN Nos. That Are Incorporated: #v/A

Change No. I pg(s) Sect/Subset Step No.(s) ohJ e V/leeS

Description (Briefly descnbe the change):
Coge C. vrx-,~f addr~ti cak5 oad 4^

Rationale Provide justification includingjhe source caujngthe change, e.g., QAPD change, SDR, etc):

A cos2L M -eevri # S Ye @ q - PO y

Change No. pg(s) Sect/Subset Step No.(s)

Description:

Rationale:

Change No. pg(s) Sect/Subset Step No.(s)

Description:

Rationale:

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

NWF 5-1.3/1-1(8/30/95))



. i 

Investigative Actions: 18.1, Memo from R. Richards to
M. Brady, dated 5130196.



Sasdia National Laboratories

Abuquerque, New Medco 87185
date: May 30, 1996 WBS 9.1.3.2

to: Michaele C. Brady, 6850, MIS 1399 QA:

from: R. R. Richards, 6812, MS 1333

subject: Investigative Action for Deficiency Report (DR) YMQAD-96-D044 Conceming
Model Validabon

The subject DR included an investigative action as follows, AIl 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 porton of the activity." I have
completed that evaluation; the results are presented in the attachment to this
memo.

This evaluation, together with reviews of reports concerning model application and
validation done for the Bum-up Credit effort, made dear to me that there is a wide
conceptual 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 turn,
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 not
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:

MS 1326 H. A. Dockery 6851
/S 1325 L. S. Costin 6852

M/S 1333 C. P. Jaramillo 6812



Model Validation Approach.and Criteria

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, AII 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 model development in some
way, except for WA-300.

WA
Number

WA Title Comments

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

106, rev. 4 Numerical Climate Model
Validation

119, rev. 2 Empirical Model 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

Activity Includes 3 main activities that are said
to Involve model devel. and validation. The
work description covers data generation in
detail, 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
result was to simply state the qualitative
comparison between model 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 criteria
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 controlled document. In several
cases, the work Is complete, or otherwise ended,



181, rev. 0 Enhance Groundwater Travel
Time (GWVT) Modeling
Capabilities

192, rev. 0 Develop Bounding
Representations of Unsaturated
Fracture Flow

Activity calls for enhancing existing models,
then using the models for analysis of GWrT.
No validation actions are Included.

Activity 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.



Action to Preclude Recurrence:
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 ANALYSES/CALCULATIONS

Revision 03

Effective Date: -J LV-c 3 

Author:
. Friend

Date: 5 p/474~

Concurrence:
QA Reviewer

Date: 4ZZ196

Approval: g
SNL CRWM Lab Lead

H-.2?A4 4'06t 4 /£, 4va. Gz 
COPY 041i4a1 rqae aii

Date: 96

4



Conducting and Documentinu Analyses/Calculations
QAIP 2-4

Revision 03
Page 2 of 7

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 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 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-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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Conducting and Documenting Analyses/Calculations
QAIP 2-4

Revision 03
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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.

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

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

..



Conducting and Documenting Analyses/Calculations
QAIP 24

Revision 03
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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 PI 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 validation status
for model development.

4 Shall identify the principal lines of investigation considered.

5 Validates the model by comparing the results against the
following sources:

a. data acquired from laboratories
b. data acquired from field experiments
c. natural analogue studies
d. observations that were not used in the original development

of the model.
To ensure that model 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 justification to ensure that the
model represents actual physcial phenomena to a degree of
detail commensurate with the intended use.

7 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

.,I



Conducting and Documentiny Analyses/Calculations
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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, nput 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

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

4.2 Performance, Documentation, and Review of Analysis

Responsible
Individual(s) Step Procedure

Analyst I 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 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.

I
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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 "SM. 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

I



20.-2, Copy of QA Advisory.



SNL Civilian Radioactive Waste Management

Quality Assurance Advisory
May3, 1996
WBS: 9.1.3.2
QA:

Model Development. Validation and Use in 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 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.

* If that is not feasible, the investigator performing 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 investigator, be described in the Scientific Notebook (QAIP
20-2) in which the validation process and results are documented.

* Note paragraph D in the requirements, below. In addition to requiring the use of models to be
-:-.-documented, it also calls for the selection of the specific model used to be justified.: That'

would best be done in the Scientific Notebook in which the 'analysis is documented; it may
additionally be iiicluded in any report which provides the results of the analysis.

* In model validation, in order for a mathematical model to be determined to be "valid" it must
meet some quantitative or qualitative criterion (or criteria) established by the investigator pir
to the conduct of the validation activity. These criteria must be specified in 'the Work
Agreement that governs the validation activity, or, as a minimum, .n the Scientific

- Notebook'that documents the activity. Such criteria might be that "te model alidation
analysis results agree with field data within (some percent or absolute 'alue) over the raige of
the model applicationi," or'that "all members *ftheji'er review panel can reach consensus that
the model appropriately depicts the natural phenomenon in question." Mention of the criteria
in any technical report that results from the activity would also be'appropriate.

I hope that these explanations concerning model development, validation, and use are helpful to.'
the practitioners of that magical art. I also encourage you to refer directly to the QAIPs most
closely associated with such work, QAIP 24 for conduct of analyses and QAIP 20-2 for



. documentation of scientific investigation activities (including model development, validation and
use in analysis).

The Office of Civilian Radioactive Waste Management QA Requirements and Description," which
provides our customer's requirements and expectations concerning quality assurance in Yucca Mountain
Project and Waste Acceptance, Storage, and Transportation activities, states the following with respect to
development and validation of models:

"A. The development of models of natural phenomena shall be documented. Documentation shall
identify the principal lines of investigation considered.

B. Models of natural phenomena shall be validated to confirm that the mathematical representation
appropriately depicts the natural phenomena.

C. Model validation shall be accomplished by comparing analysis results against data acquired
from the laboratory, field experiments, natural analogue studies or observations that were not used
in the original development of the model.

1. When data are not available from these sources, alternative approaches shall be
documented and used for model validation.

2. The need to perform a peer review as an alternative approach shall be consistent with
consideration criteria specified for peer review in section 2.0 (of the QARD).

D. The selection and use of models of natural phenomena shall be documented and justified."

Finally, if you have questions about the application of the QA program in model development,
validation, or use, please contact me at 848 0786.

Ioer. Rchrd

Robert R Rcards
- - - Manager, Nuclear Waste Mgmt. QA Dej

Distribution: - . ... -.. -.

- (Pliease distibute ttheiaipoprate persons thin iiyour department)
MS-1399 M.C. Brady, 6850- :
MS-1399 F. J. Sihellin, 6853 .

MS-1325 L. S. Costi; 6852
MS-1324 P. B.Davies,6115
MS-1326 H. A.Dockery, 6851 ; - -
MS-1330 S. Sharpion, 6752
MS-1333, I Richards, 6812"
YM:9. 1.32:QAP:QA:QA Advisory *

YM RPC

At.
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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 this 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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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 extent 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.' (Italics added to
emphasize text that may be different than what you get to review.)

* 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 bum-up credit, so
those acronyms may be appropriate in such cases.)

* 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.

* For lower-tier WAs, that the Training Assignment section not 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 effective way to do it).

* For certain lower-tier WAs, that the Acceptance Criteria section covers all
that is ne "tei iv iI ONacet

Jec~a-ort-type products/deliverables, which s fine. However, some 
Yo~rk requires more in the way of acceptance criteria; for example, model\

w7 validation requires qualitative or quantitative criteria to be used in)
4 ~determining if the model is, in fact, valid. Similarly, data collection-efforts/

deserve to have criteria established to determine when or whet

* For lower-tier WAs in particular, that the Records section clearly require that
the records generated by the work be submitted to the Local 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

ckistwa.doc 03/2596
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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 not left to be submitted during close-out of the work.

* For lower-tier WAs for scientific investigation 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).

cklswa.doc 03125ti6



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 model 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 model validation approach consists of verifying that the output
Is consistent with site data. (Resp. ndiv. - L. S. Costin) Completed.

18. Investigative Actions All other Work Agreements that deal with model 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 activity. (Resp. ndiv. - 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 successful validation is not
addressed.

20. Action to Preclude Recurrence

* QAIP 2-4, Analysis Control and Verification-, has been revised to specifically call out the
need to establish acceptance criteria for the validation phase of model development in the
Work Agreement for the model development activity. Completed.

* QAIP 1-5, work Agreements,' win be 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.
Richards)

* A QA Advisory was issued to SNL staff and contractor personnel involved In model
development activities 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 determining "validity" of the model, in
the governing Work Agreement. Completed.

* An additional QA Advisory will be issued pointing out the need and rationale for process
detail in technical implementing documents. (Resp. ndiv. - 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
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Attachment to SNL letter, Brady to Spence, subject: Submittal of Amended
Response for Deficiency Report YMQAD-96-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;
others 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 model validation.

2. 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.

3. 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-96-D009), in order to not encumber
resolution of DR YMQAD-96-D044 with the moderately complex situation
identified by the cited investigation.

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

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

. . . .~~~~~~~~~~~
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