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1.0 EXECUVE SUMMARY

This surveillance of Pacific Northwest Laboratory (PNL) activities related to Global
Climate Modeling was conducted at Richland, Washington on July 7 and 8, 1993, as a
follow-up to Corrective Action Request (CAR) YM-93-24. During the surveillance, the
status of actions related to resolving those conditions identified in the CAR were
evaluated. he results of the evaluation indicate that PNL has only perfonned
prelimay work on qualification of the Global Climate Modeling software. As of July
2, 1993, the PNL Projcct Manager has appointed a Lead Developer to begin the
qualification effort in accordance with PNL's Quality Assurance (QA) Program.
Activities regarding verification of the code ar epcted to be completed by September
30, 1993. In summary, the corrective action specified in the accepted response to CAR
YM-93-024, was found to be incomplete and new action will be proposed by PNL A
request for an amended response to CAR YM-93-024 will be issued to PNL from the
Yucca Mountain Quality Assurance Division (YMQAD).

2.0 PURPOSE AND SCOPE

Surveillance 93-032 was conducted at PNL's facility in Richland, Washington to
determine the status of activities relating to the resolution of thc conditions identified in
CAR YM-93.024.

3.0 SURVEILLANCE TEAM

Richard L Maudlin, Surveillance Team Leader, YMQAD

4.0 PERSONNEL CONTACTED DURING THE SURVEILLANCE

R. Crawley, Work Breakdown Structure Manager for Climatology,
U. S. Department of Energy

P. Eslinger, Program Manager, PNL
K Harrison, Technical Group Leader, PNL
V. Lauhala, Quality Engineer, PNL
J. McGarrah, OCRWM QA Program Manager, PNL
F. Schelling, Regional Climate Principal Investigator,

Sandia National Laboratories (SNL)
L Vail, Senior Resident Engineer/Lead Developer, PNL
W. Walters, Global Climate Task Manager, PNL
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5.0 SURVEILLANCE RESULTS

During the surveillance, discussions were held with the PNL Program Manager
regarding the status of activities related to the implementation of corrective actions
noted in CAR YM-93-024. Since PNL's initial response to CAR YM-93-024, a change
in approach to the resolution of the open items from the 1990 audit of the University of
Maine (Attachment 1), has occurred. PNL project management has elected to remove
all Global Climate Modeling activities from the University of Maine, and perfonn the
testing and qualification of the Global Modeling software in-house utilizing PNLs
approved software procedures o accomplish the task. In this effort, PNL has clected to
take responsibility for the resolution of the open items fiom the 1990 audit of the
University of Maine Resolution of these open items is essential to the resolution of
CAR YM-93-024. Due to this change of couse, PNL needs to resubmit a revised
response to CAR YM-93-024, indicating the change in responsibility for resolution of
the open items in the 1990 audit of the University of Maine and a new date for
completion of corrective action. This was discussed with the PNL Project Quality
Engineer and a commitment was made to submit a revised response. As part of the
action to resolve the open items, PNL has agreed to perform monthly surveillances of
the activities, starting July 1993, related to the qualification testing of the Global
Climate Model and submit a copy of the surveillance reports to YMQAD. The purpose
for this is to establish a level of confidence that PNL is addressing the issues related to
the 1990 University of Maine audit and CAR YM-93-024.

To date, PNL has been performing limited work on the Global Climate Modeling effort.
All of the work is considered prliminary since a Lead Developer had not been
assigned. In a Memorandum, P. Eslinger to L Vail, dated July 2, 1993, the PNL
Program Manager appointed a Lead Developer to begin official work on the testing and
qualification of the computer code. All work from this date forwrd will be done in
accordance with PNL's approved QA program and implementing procedures. The
deliverables that were acquired by PNL from the University of Mainc for completion of
the task included: Global Climatology Modeling Code, software Users Manual, Final
Report discussing the computer code, and the Ice Sheet Database for the X-Y-Z
coordinates of the ice masses. PNL has performed a preliminary code walk-through of
the Ice Sheet Reconstruction Model by the person now designated as the Lead
Developer. The review was informally documented on July 2, 1993 in Memorandun,
L Vail to W. Waiters. The results of this walk-through identified 13 significantly
seaious problems that need to be addressed. In discussions with the PNL Program
Manager, it was suggested that these items be rolled into the formal review of the code
that will take place under the guse of the approved QA procedures. The PNL Program
Manager acknowledged that the items identified in the preliminary review would be
addressed in the formal review.
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PNL's position is that the code developed by the University of Maine was not done
under a qualified QA program and is tating the software as "Acquired Softwar"
Qualification of the software mill be processed in accordance with PNIls approved
software procedures for Acquired Software. At this point~ PNL is only going to
perform verification of the Global Climate Modeling software and the responsibility for
software validation will be performned by others (i.e. SNL). During the process of
software verification (i.e. qualification process), PNL plans to update the software user
documentation (Users Manual), vef the software perforns as the Users Manual
reflects, and verify software'hardwar/operating system compatibility and function (i.e.
system tests).

Prior to transition of the Global Clirnate Modeling task from PNL to SNL in September
1993, YMQAD should assess the need to perforn a physical verification of the work
completed to date by PNL regarding resolution of the open items from the 1990
University of Maine Audit and CAR YM-93-024.

6.0 RECOMN DATIONS

1. PNL should assure that the 13 items addressed in the preliminary code walk-
through are incorporated into the formal review and appropriately documented as
required by approved procedures so that the items can be acked until fornally
resolved.

2. PNL should perform monthly surveillances of the qualification activities starting
July 1993 and ending in September 1993. Copies of these surveillance reports
should be sent to YMQAD.

7.0 ATrACHMENI

Attachment 1: Findings from PNL 1990 Audit/Survey of the University of Maine
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ATTACHMENT 

FINDINGS

findin2 1

Software testing was not adequate to reveal all deficiencies associated with
the code.

REQUIREMENTS

a. 'Tests of the models will be designed by the contractor for
verification and validation."
(Contract -R7112-A-E, Attachment 1, page 2, item number 3)

b. "The Software Testing Plan shall specify the testing documentation
required, the evaluation methods, and acceptance criteria for
review of testing. The testing shall, at a minimum, exercise the
software options and the range of variables likely to be
encountered in the application of the software."
(SMP-307, Conversion Testing, Verification and/or Validation of
Software% 3.3.2)

BACKGROUND

Following completion of code testing activities and issuance of the
Operating Manual for the Global Ice Sheet Model to PNL, University of
Maine personnel discovered a code error in the Northern Hemisphere
program that caused underestimation of ice volumes by a factor of two.
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Finding # 2

There was a lack of code configuration control necessary to provide
traceability of results to a particular software version.

REQUIREMENTS

a. 0Oocument/material control shall be established to assure that work
specific to this contract (i.e., software and documentation) are
distinguishable from other such items located in the same facility
during all periods of use, handling, or storage. Identification
shall be maintained either on the item, or in documents traceable
to the items."
(Contract 8-R7112-A-E, Appendix A, page 3)

b. The code custodian shall assure that the unique software version
number is identified in the software listing and is printed in
scientific computer code output."
.(SMP-305. Software Configuration Control", 3.3.2)

BACKGROUND

Subsequent to the at-site audit, the code was modified to correct an
error but the revision number remained unchanged.
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Findn 3

The Operating Manual for the Ice Sheet Reconstruction Model lacked inclusion
of sample and/or test problems.

REQUIREMENTS

a. mUsers Manual Documentation-shall include Sample and/or test
problems."
(SMP-301, 'Determination of Software Classification", Software
Classification Form, Rev 0, Sept 7, 1990, Section V 13)

BACKGROUND

Review of the Operating Manual for the Ice Sheet Reconstruction Model
revealed that it lacked inclusion of an output file corresponding with
the input file (Table 2)

80'd ELMC WUWT:6 £66T 'T DM :01 atQ4A-3oa:wo8zi



r - -
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JUL i 4 1993
cc W/encl:
L. H. Barrett, HQ RW-l) FORS
R. W. Clark, HQ RW-3.1) FORS
K. R. Hooks, NRC, Washington, DC
S. L. Bolivar, LANL, Los Alamos, NM
R. E. Monks, LLNL, Livermore, CA
R. R. Richards, SNL, 6319, Albuquerque, NM
T. H. Chaney, USGS, Denver, CO
R. R. Loux, WPO, Carson City, NV
Cyril Schank, Churchill County.Commission, Fallon, NV
D. A. Bechtel, Clark County Comprehensive, Las Vegas, NV
J. D. Hoffman, Esmeralda County, Goldfield, NV
Eureka County Board of Commissioners,

Yucca Mountain Information Office, Eureka, NV
Lander County Board of Commissioners, Battle Mountain, NV
Jason Pitts, Lincoln County, Pioche, NV
V. E. Poe, Mineral County, Hawthorne, NV
P. A. Niedzielski-Eichner, Nye County, Chantilly, VA
L. W. Bradshaw, Nye County, Tonopah, NV
William Offutt, Nye County, Tonopah, NV
Florindo Mariani, White Pine County, Ely, NV
B. R. Mettam, County of Inyo, Independence, CA
J. W. Gilray, NRC, Las Vegas, NV
J. A. Jackson, MO/TRW, Las Vegas, NV
W. J. Glasser, REECo, Las Vegas, NV
D. J. Tunney, RSN, Las Vegas, NV
J. B. Harper, SAIC, Las Vegas, NV
N. J. Brogan, QATSS, Las Vegas, NV
R. L. Maudlin, QATSS, Las Vegas, NV
C. J. Henkel, EEI, Las Vegas, NV
B. J. Verna, YMP, NV
A. V. Gil, MP, NV
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