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Department of Energy
Washington, DC 20585

JAN 0 7 1997

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

TRW Environmental Safety Systems, Inc.
Bank of America Center, Suite P-1 10
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 satisfactory. As a result, the DR is considered closed.

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

A¢,P~~~J

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

Enclosure:
DR YM-96-D-044

cc wlencl:
T. A. Wood, DOEIHQ (RW-55) FORS
J. 0. Thoma, NRC, Washington, DC
S. W. Zimmerman, NWPO, Carson City, NV
B. R. Justice, M&O, Las Vegas, NV
S. Y. Pickering, M&O/SNL, Albuquerque, NM, M/S 1395
Records Processing Center

cc wlo end:
W. L. Belke, NRC, Las Vegas, NV
S. D. Harris, OQA/QATSS, Las Vegas, NV
D. G. Sult, OQAIQATSS, Las Vegas, NV
R. W. Clark, DOE/OQA, Las Vegas, NV
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PERFORMANCE/DEFICIENCY REPORT
1 Controlling Document 2 Related Report No.

Quality Assurance Requirements and Description, revision4 Y96-07

3 Responsible Organization: 4 Discussed With:
Sandia National Laboratory Michaele Brady

5 Requirement/Measurement Criteria:
QARD section 52.21). states in part. lzmpleming documents shall include the

following information as appropriate to the work to be peformed: QUantitaiv or qualitative =epance criteria sufficient for
deermining that activities were satisfactozily aecomplished. QARD section M2.6A. and MI 6B. are the specific requirements
to be implemented for Model Validation.

I
6 Description of Condition:

The Sanda National Laboratory procedure QAIP 2-4, rvision 2, references QAEP 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 requiremes The principal investigator described a process during
the audit that appeared to be satisfactory for meeting the needs of model validation for the Geologic Fraewerk Model The
appropriate implementing document needs to reflect the process intended to be used as weU as meet the QARD requirements..

7 nitiator 9 QA Review

StephenD.Hi~is Date 03/01196 OAR . 4 ; P Date i
1 0 Response Due Date 1 1 QA Issuance Aproval

20 working days from issuance OAR (PR llA OI A M I Date 3
12 Remedial Actions:

13 Remedial Action Response By: 14 Remedial Action Due Date

Date I. Date
15 Remedial Action Response Acceptance 16 PR Verification/Closure

QAR M IDate OAR Date
Exhibit AP-16.1Q.1 Enclosure Rev. 07/03Pi
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RADIOACTIVE WASTE MANAGEMENT CA: L

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

DEFICIENCY REPORT
17 Recommended Actions:

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

18 Investigative Actions:

See. 494t 3

19 Root Cause Determination:

20 Action to Preclude Recurrence:

.S' - . .op~~~~~~~~~~o

21 Re by& 22 Correctiv Action Completion Due Date:

. j . ~~~~Date 416M s w
23 Response Accepted D 24 Responseatqtea

OAR Date _ _ _ _ _ _ _ _ _ _ _ __Dte

25 Amended Response Acceted Amended Resporie Ac dytp

CIAR Date AOQAM Date
27 Corrective Actns Verified 25 Closure tpproved by:

OAR Date AOQAM ''' ' Date I 2/1Z 
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PR/DR CONTINUATION PAGE

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 Detennination 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 criteria to be applied in determining.
validity" 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. ndiv. - R. R Richards)

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

..hibit _- . U R.v 07131
Exhibit AP-16U .3 Rev. 07/03/95
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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, 6851

AL"/ Date: ______
-

Supplier: -'°<,-0V IAt'mr
(C. A. Rautman, 6115)

AA__

Supplier. J ( fA°
(W. Zelinsid, 6115) 
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Date: _
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Review:
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Effective Date: . oll/#�

.46 3 _�� -
I V P'



WA-0300
Revision 01
Page 2 of 6

Scope: 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:

BS U pper-Tier WA# PA I PACS Account Title C
1232.222 WA0340 R32222EBI Model 2-D and 3-D Themal and Mechanical Rodc 0139373

.III Poerties I
I 232222 I WA-0340 1 TR32222EB2 Mode 2.D and 3-D Hvdrdoeic Rock P.poftes 0139.372

Qbjtidvxr 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 {
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- 1 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

RIESP2ONSIBLE PERSON SUI R TASK E
C A. RAuLMAn W. Zelinski Task 1: Develop cnmputer-based 3-D models tat

S. McKenna * integrate site geologic information
* integrate quantitative data a rock charctenstics
* include corapilationkauation of ock properties data
* Include borehole geophysics dau

_________________ ____ _ * validation of models using site data
C A. Rautman W. Zdlinski Task 2: Support writing of rock psoperues, geotechnical and

S. McKenna geophysical data synthesis and other reports.
C A. Rautnan Task 3: Provide technical oversight. management of

resour=, and snterfacefinformauion chnge with M&O
, ____________________________ ______________ management and other ortanizations as needed.

I.

Jnterfaces: 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.

Quality 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 # DESCRIPTIN CUSTOMER SIUPPLIER
QAIP 1.5 Establishing Work AgrementsI X AlP0
QAIP 2.5 Training X 7 _I

QAIP 2.6 Qualificatiun and Certification of Personnel X 
QAIP 4.1 Procuitment Raitman
QAIP 6-2 Reviewing, Approving, and Issuing Technical Docurnents X ARl
QAIP 6-3 Conducting Document Reviews X AlU
QAIP 17-1 Protecting. Preparing, and Subnitting YMP QA Records AU
QAIP 19-1l- Software Quality Assurance All
QAIP 20.2 Scientific Notebooks AU
APQ-16.1Q Performance/Deficiency Reporting X AUD
APQ-1620 Corrective Action and Stop Work X Al

* "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 verity 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, 4//95). Records related to the production, review, and approval of a formal report
(SAND or SLTR) will be filed under code YMP:l.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 MILESTONE DATE
_____ILEVEL __

C A. Ratman Submit Jester with atthments to M&O Office Manager
containing input an 2-D and 3-D hydrologic rock properties 4 5/15196
modeling for inclusion into site geotechnical report, and use in
other performance assessment models.

C A. Rautman Submit letter with auachmcnts to M&O Office Manager
containing input an 2-D and 3-D thermal and mechanical rock 4 3fl5,96
prqgelies for inclusion into site geozechnical report, 3D
geologic franmework model, and use in other perfonnance
assessment models. _

C A. Rautman Submit letter with attachments containing integrated site model Supports Level 3 613/96
to M&O Office Manager in support ofM&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.)
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Investigative Actions: 18.1, Memo from R. Richards to
M. Brady, dated 5130196.



.a.dia National Laboratories

Albuerque, New Mexco 87185
date: May 30, 1996 WBS 9.1.3.2

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

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

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

The subject DR included an Investigative action as follows, "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." 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 clear 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 something is "good enough or Wmeets
specifications3 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:

M/S 1326 H. A. Dockery 6851
M/S 1325 L. S. Costin 6852
MS 1333 C. P. Jaramillo 6812
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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, Al 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.

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.

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

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,
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181, rev. 0 Enhance Groundwater Travel
Time (GWTT) 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 GWTT.
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.
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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 (AIP)
QAIP 2-4

CONDUCTING AND DOCUMENTING ANALYSES/CALCULATIONS

Revision 03
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Author
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Conducting and DocumenQJAnalysesICalculations
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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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 1 Shall dentify model to be used and justify Its selection in the
(P1) WA or require in the WA that the Analyst shall document model

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

3
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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 nitiate 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



-IM -ytci f
Conducting and DocumenLQAnalyses/Calculations

4.0 PROCEDURE

QAIP 2-4
Revision 03
Page 6 of 7

4.1 Model Selection, Development, and Use (continued)

Responsible
Individual(s) Ste 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

(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 analysislcalculation.
Should use a scientific notebook (prepared n 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.

9
iI
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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 OA
Records," and the SNL NWM File Code."

The OA 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 22 Scientific Notebooks

t



4 A)- L.A

20.-2, Copy of QA Advisory.



SNL Civilian Radioactive Waste~4anagement

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
exmely 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 benchnarking 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) in which the validation process and results are documented. .

.; . *f Note paragraph D in the requirements, below. In addition to requiring the use of models to be; -

- .. documented, it Vlso cals 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
additiollybe included in any port 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 pnor
to the conduct of the validation activit. These criteria must be specified in the Work

;; :- Agreement that governs the validation activty; or, as a minimum, in the Scientificgre~~m,.,.. _typ . ..9~~gh :be that"temdlviaio
- .-.- Notebook that documents the actiy. Such critera mi the MO n

analysis results agree with field data wit (some percent or absolute value) over theyange o
' the model application," or-that gall members ofte per review panl can reach consensus that

the model appropriately depicts the natural phenomenon in question." Mention of e criteria
in any technical report that results from the activity would also be appropriate.

I hope that these explanations coricerning 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 2-4 for conduct of analyses and QAIP 20-2 for



documentation of scientifickvestigation activities (including modefvelopment, validation and
use in analysis).

* ****** *

The Office of Civilian Radioactive Waste Management QA Requirements and Description," which
provides our cust6mer'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
apropriately depicts the natural phenomena.

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

1. Whn 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."

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

Robert R Richards
-.;- . : ~ Manager,Nuclear WasteMgmt. QA Dept.:

Distrbion: but - .. .. ep-. .. t
(Please distribute to the approviite persons within your departmen

MS-1399 M.C Brady 6850 .

MS-1399 F. J. Schei 6853 - -
MS-1325 L; S. Cto 6852 .
MS-1324 P. B. Davies, 6115 . . .

MS-13i6 E A. Dockery, 6851
MS-1330 S. Sharptoi, 6752 .

MS-1333, K . Richards, 6812r
YMP:9.1.3.2:QAP:QA:QA Advisory
YM RPC
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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 ceS S telrwf etona_ pa r

_teealrt-tye proucts deliverables, which s fine. However, some>
Work equirs more in the way of acceptance criteria; for example, model \

/ ~validation requires qualitative or quantitative criteria to be used in 
t ~deterrnining f the model is, in fact, valid. Similarly, data collection efforts/

deserve to have criteria established to determine when or wheth

* 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

cdstwa.doc 003256
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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-ier 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).

ckdst.wa.doc 03/25se



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 activfty, the model 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 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. Indiv. - R. R. Richards)
Completed.

19. Root Cause Deternination 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," wifl 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, 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. 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

712yll4 1-3 94/



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 OAR, this issue isl being addressed via a
separate SNL deficiency document (SNL-96-D009), in order to not encumber
resolution of DR YMOAD-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.

dO44atch.doc



Ad. W/ DO AI . -09 &A 1OVrVVW J vu

-s

\IM4�'D.,bm

Sandia National Laboratories
YMP Quality Assurance

To:
Company:

Phone:
Fae=

Date:

Steve Harris
YMOAD
702.764.6522
702.794.1328

,~ ¶ ¶j p f (

From:
Company
Phone:
Fax
Pages

Joe Schelling
SNW 6850
505.848.0643
605.848.0739
9

Comments:

Steve
H-ere are opies of objective evidence you asked for to close YMQAD- D044,
including:
* 3196 QA Advisory re Model Development Validation, and Use In Analysis
* 312516 Cheoldist for QA Review of Work Agreements
* 1111595 QA Advlsory Process Detail

Pages 1 3, 7, and 9 of QAIP 15, Rev. 1 highlighting changes made perthe DR
(A full copy of the procedure was mailed 1214 to Don Horton, ettn:D. J. I larris,
entitled " MCompleton of Corrective Acdons for Deviation Report YM-96-DOSO.

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

Quality Assurance Advisory
MayS3, 1996

VBS: 9.1.32
QA:

Model Development Wfdatioa. and Use i An & l*sis

The processes of model dvelopmcnt and validation and the use of those models for analysis are
extremely central to Site Charactezizaion and Performance Assessment activites. As you would
expec these topics are addressed in the O5ce of Ciiian Radioactive Waste Management QA
Requirements and Dscripton" those requirements ae stated toward the end of this advisory, for
you information. You wi note that It Is a firy short set of requiremnts. Nevertheless, some of-
those requirements deserve emphasis. Some key points are:

* The referred approach or validation Is to compare anaYsis results usiug the nuainld
with data gathered In the lab, field, or n natral analogue studies.

* If that is no.t feasible, the investigator performing model validation can devise n ltenaive
approach (such as benchmarking agains another model of the same or mia phenomena,
peer eview, etc.). Whatever approach is wed must be documented, howecer (adequately
enough to permit reproduction of the results by others). The approach to be used should
either be specified in the Work Agreement (QAW 1-5) which governs te work, or, f
left to the discretIon of the Investigator, ie described In the Scientific Notebook (QAIP
20-2) in which the validation procs and results re documented.

* Note paragraphD inthe requirements, ow. In addition to requiri s mod to
do-:mented, it also calls for the ideilo of the i deitflc model used to be justafied..:That
would bhe he done in the Sienific Notbook in ;Abclihe izzuJysis is documented; it my
additminlly be included in any epoat which provid es the results of the anSi;s.*

* In model validatioNt in order for a mathematical modd to be determined to be v3id" it must.
meet some quantitative or qualitative criterion (or criteria) established by them ivesator pRior
to the conduct of the %zlidrition activity. Te e &ria must be spified In' theY Work
Agreement that governs the validation' activit-a-r, as a minimum, .iu the Scentric- *
Notebook that documents the activity. Such criteria ight be ftat the ide idfidaion
analysis results agee wih field datav t some i a i i r abslute ilue) over te of.
the indel applicatioi"' orba "aD m e ibfihc peff review p can reach consensus thiat
the mddl appropriately depicts the oatural phend non in qus~". Mentfon qf the criteria
in any technical report that results from the activity voud also be appropiate.

.~~~~~~~~~~ .%**............. ................. . .. .

I hope that these explanations concerning model development, validuion, and me are helpfilto
the practitioners of that magical art I also encourage you to refer directly to the QAIPs most
closely aswciated with such wck, QW 24 for conduct of anlyies and QAIP 20-2 for



documentatinn of scientific investigation acdtiis (including model developmst; validatlon and
usein anabis).

7he Offce of Cvilian Rdioaive Waste M n "'QA Requirements and Description," wich
provides ous ctistdrmer's requirements and expectations con quai assurance in Yucca Mountain
Prqect d Vote Acceptance, Storage, and Transportation activities, taes the foowing with respect to
development and valdation of models:

ThA The etopmea afmodds of nnt=' pbmomc= shll b6 doGumtcd. D w ion sall
idetf th princip Enes of ivestigxtion mcr.

B. Models of natual Omomena shall be validated to eofirm tat the matonatical represcataion
appropriately depicts ft m aI phenomea.

C. Model valiaionsa be accomplided by comparing analysis wuts against daa aqDired
Eom the lboraty, fd eperiments, natral anloue sties or obseovaos tid wo not used
in thc orignal d&velopft= ofthe mode!.

1. W data ar t avilable fom thesesources, ahenaeapproaces shall be
dom d and used for model validsto

2. fl: aed to perform a per review as = almastie approach shall be consistc= with
cansideraton crira specif&d for per review in cticn 2.0 (Ofthe QARD).

D The flectio and use of modds of heal pn n shall bc docuza and jusdfied."

Fily, if you have questions about the application of the QA progrmn in modd development,
validation, or use, please contact me at 848 0786. ..

,...

* . .~~~~~~RoberiR. kucfards- 
.* ' ;M. ger, NudearWaste Mgmt. QA Dept

. .. :,. ,*

.~ ~ . : , : ...... .' .

Distzibution: '. *',** _ ,- i-
- (iese distibuteto the approprae personswItln your department)

M : 1390FCJ ychell ,,i i. :- ; . - .Y . . - ; ;...

MS~1435 L S.Ci 6 5r . i.

-1324 P. Diet, 61 -i 
MS-1326 H. k ckii. y, 6851
MS-133o S. Sbarini 6752
MS-1333, R R s6812
YW;9.32QAP:QAQA Adisory
Y PC



__k1X1r__jr- I 9 In
A&I Mof eV Al .. au -z vUqlqaU 5 419 1211 13db L 10! 004

;~~~~~~~~~~~~~~,. .~ .) ~ *I . \U- U -

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 'Civiian Radioactive Waste
Management,* rather than to Yucc MoLin Project.'

* That the ted at the bottom of the cover page reads. Reviewer
signatures...Customer and Supplier signatures Indicate comment resolution
and oommftment to the content of the Wok Agreement. (iu; added to
emphasize text that may be different than wtiat you get to review.)

* That, generally CRWM (or nothine) is used In the text instead of YMP.
(Although certain topics are Indeed YMP-speffic, like Site Performance
Assessment, and certain others are WAST-specific, le 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
peformance-measurement criterion.

* For lower-tier WAs, that the Training Assignment section Dgj include a
requiremrnt for training on the WA solf (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 es ners patiulr tahRor ec c
thJ rcord enra pte ductsdellver abes, whi h i fine. However, sor
orecerequires more In f way of accepne ciseria; for e hmple, model 

ldation ofrecrs qualative or quanSitativ e cied (e used In s
K ~ditermin~ng t model is, In act, valid. Sirmlarly, dta colleefion effort 

dteserve to have criter a established o drie wenorW
4*0tiift'S f th Wor h&VO I8AftL

*For ower-tier WAs n particular, thatthe Records section clearly require that
the rcordls generated by the work be submitted to the cal Records
Receiving Org., includin rds ssoViaed wh closing out the work. The
frequency of records subrnital should also be spepd (eg.. as soon as

cdstwa.doc 0=5W I
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authenticated, quarterly, upon completion of each So. Notebook binder,
upon task completion, etc.) The frequency should be such that records are
captured into the RMS In a timely manner. and Umat a large quantity of records
is not left to be submitfed during close-out of the work

For lowr-tier WAs for scientific Investigation work which nciudes analysis,
that the frequency of technical review of the Scientific Notebook(s) is
specffied (daily, monthly, quarerly, or whatever based on the pace of the
work).

ddst-wa.doc MMQW
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SNL Civilian Radioautive Waste Management

Quality Assurance Advisory Noveri 15, 996
WBS: 9.1.3.2

Tnelhyding "Process Detail" in Inplemetatlon Documents QA:

The objecive of this QA Advisory is to point out the need and rationale for including sufficlent -process
detair' In implementation documents used on Civilian Radioactive Waste Management Program work.

Definitions:
Implementing documents: documents used to plan, direct, and guide work, and wich implemem
the QA Program. At SNL, these include Work Agreements, Technical Procedures, QA
Implementing Procedures, and that part of Scientific Notebooks that specifies how an investion
is to be mrried out.

Process detal: the inclusion of enough detail concerning the actions to be performed that the
individuals who will use an inplernentation document can carny out those actions uithout the
author of the document being present to explain or elaborate on what is to be done.

At SNL. process detail has been purposely minimized in most procedural implementation docurnonts Te
philosphy is hat this provides the user more flexbility in perforing the work and mini s revisions,
while ensuring that the underlying requirementg being implemented by the docunent are satisfied.
However, it is important that that these documents include an sRpro nate degree of process detail.

Afler all, their purpose is to director guide the work in a manner that ensures satisfactory compliancc with
rcquircmeuLs. Sufficient Information must be included, considering the knowledge level of those who will
use the instructions, to ensure that the activity will be performed a intended, ulI necessary data will be
recorded, and actions will occur in a particular sequence, if required. In the interest of completing
activities within imposed time consiiints, I: Is always better to have enough information in impleentation
documents to perform the task correctly the first time. The alternative case, in which the author of i Work
Agieement, 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 sonc action uut specified in the WA, often
produces results wherein the work is performed incompletely, critical data is not collectedt or the work has
to be rede, which can obviouule impact the work schedule or result in quality defciencies.

Implementation documents become, after the fact, the Word of how we performed the associated
activities. For that reason alone, they should include enough infomaion to unambiguously portray how
the work was conducted.

Wlen preparing any of the above-mentioned implementation docmtients, particuarly those used directly in
technical work (Work Agreements, Technical Procedures, and Scientific Notebooks), ensure that you
consider the reasons cited above fer including an appropriate dcgrei uprocess detail, as a balance to any
motivation you may have to minimize the details in the document.

.FSiling QA Lead
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SANDIA NATIONAL LABORATORIES
CMLIAN RADIOACTIVE WASTE MANAGEMENT

QUALITY ASSURANCE IMPLEMENTING PROCEDURE (QAIP)
QAIP 1-5

ESTABLISHING WORK AGREEMENTS

Revision 11

Effective Date:____

Author.

Concurrence:

QAi ReyFewei

141/y /Y/C,
Date

Date

Approvat
Mic~e C. Brady, W CRV b Lead
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Establishing Work retmnA CAIP 145
Rev*ison 11

Page 3 of 15

REVISION HISTORY
(Continued).

Ravislon Summary.

09 ThIs revision Include sections 4.1 and 6.0. The following changes were made,
deleted the reference to QAIP 1 and 16-1, added the reference to OCRWM
procedures AP111Q and AP.162Q after 07/295.

u fThis revision was a total rewrite to Incorporate new QARD requirements and to
reformat acrding to QAIP 5-1. Rev.S. It also Incorporated provisions for
mandator and nonriandatory review comments according to QAIP 643, per
resoluwon.of Defidency Report YMQAD-98-D34.

1 1 Changes made to section 4.1 n response to Deficiency Report YM-96D044.
Added text requiing process detall to be Included either in the content of lowvr-
Iitr WAs or In the documentagon (TPs, Sclentific Notebooks, analysis
documentation, et.) resuft from te work Added text requhing technical
reviewers to verify sane. Added reference to QAIP 2-6 In section 42. Changes
made to sections 4.3 and 5.0 In rsponse to Deficiency Report YM-985-080.
Clarified that the customer Is the management level who authorizes expedited
changes to WAs, provided a mthodology for evaluatng the effect of differences
betheen temporary revisions and subsequent fomnal revisions and specified that
momns or e-mail 1s to be used to notify affected parties of temporary revisions.
Added record retention designations to section 6.0.
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Establishing Work Agm" 0AJP 1.5
Revision 11

Pape 7 of is

4.0 PROCEDURE

4.1 Preparing, Reviewing, and Approving a Work Agreement

Respons.ble
W Step roeedure

Customer I Obtains the document Identifier from the Document Control
staff.

2 Prepares a draft WA tat nludes or references by number the
following elements. Enters NA* for any element that is not
applImble

1) Agreement tle, revision number, and WA identlfer.
2) Customer name and organization.
3) Suppger(s) name and organization(s).
4) Dated technlcal ind QA reviewer signature lines.
6) Dated Customer and Supplier approval signature lines.

6) Upper-ier WA number.

7) WBS

B) Chaging case number(s).
9) Scope of work, objectves, and primary tasks. Shal

describe or spelfy the work to be done, Including the
. . obecives to be achived. Specifty, as a minimum, the

primary tesks to be accomprished. Speclfy roles and
responsbilities of Individuals, teams, or organzaons.
8han pecify any needed planning or coordination
a*civies with orgarizations that wIll use the results of
the work orthat wil provide Input to the activites.
Loer-tier WAs goverring work subject to the QA
Program must either, themselves, Include the necessary

. process detail (e.g. sequenia actions) required to
perform the specified acivites, or require that such
process detail be specified or described In the
documentatlon raiulng from the work (e.g. TPs,
Scientific Noteboos, analysis documentation, etc.).

Contnued on next page

N
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Esiteishing Work Agreemeay OAIP 1.5
Revision 11

Page of 15

4.0 PROCEDURE, Continued

4.1 Preparing, Reviewing, and Approving a Work Agreement (continued)

Responsible
Individual(s)'

I - �

Mtp Procedure
9 � I

Customer
(continued)

2
cont.

16) Tra~ning Requirements (Identify what training is required
for personnel doing work under the WA, for example,
trairing to Technical Prcedures and/or Administative
Procedures).

17) Any Customer additional requirements.
Example: In cases where the WA governs analys

activltes In which a model Is used, the Customer may
specify the model to be used and justify Its seleeJon. if
the Supplier Is selecting the model, the Customer will
require that the supplier Identify the mode! and Justify its
selection In the doeumentation provided as a result of
the analysis.

18) Quantative or qualtative *=eptance criteri sufficient
for detennining that activities were satisfactonly
actompishied.

Example: Models need to be validated. The WA will specify
the appropriate qualitative acceptance criteria that
Indicate that the model accurately represents the actual
physical phenomena.

19) History of WA revisions, e.g. previous WA number If this
current WA replaces another WA with a different
number.

Identffies each technial organization affected by this WA and
assures W all technical organizations are represented by the
technical reviewer(s) In the review process.

Submits draft WAs for technlcal review and QA review.
Attaches any pertinent background Information or data
necessary for the reviewers.
Note: When practical , te supplier's IMediate manager

4

conducts the technical review.

OA/Technical 5 Reviews the draft WA acrding lo QAIP 683. Technical
Raviewor(s) reviewers shall additionally verify that apparenty adequate

process detail Is elther Included in the lower-tier WA Itself, or
that the WA requires such process detail In resulting

___ _ documentation (see step 2. WA elment 9 above).

Continued on next page
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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 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-D044, 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.

I
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1.0 PURPOSE

The purpose of this procedure i 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 1 Shall dentify model to be used and justify its selection in the

(P1) WA or require in the WA that the Analyst shall document model(PI) to be used and justify its selection in the analysis
documentation.
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4.0 PROCEDURE

4.1 Model Selection, Development, and Use (continued)

Responsible
Individual(s) IStep 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 documert 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 dentify 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.

Coninued on next page
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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, 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

(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 analysistcalculation.
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.
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5.0 RECORDS

QA records, ncluding 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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Verification of Corrective action:

Quality Assurance Advisory, dtd. May 3, 1996, was issued highlighting the need to specify the approach to be used in model
validation and the criteria to be applied.

Another Quality Assurance Advisory, dtd. November iS, 1996, was issued to describe "process detail" in implementation
documents.

The checklist used for QA Review of Work Agreements was modified to include a check for approach to validation and the
criteria for validation.

QA1P 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
verify this.

QAIP 2-4, rev. 3, "Conducng and Documenting AnalysestCalculations,' was modified to include qualitative or quantitative
acceptance criteria for comparing analysis results with sources of validation.

Shen D. Harris bate
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