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EXECUTIVE SUMMARY

This report contains the results of the U.S. Department of Energy (DOE) Office of Civilian
Radioactive Waste Management (OCRWM) Audit No. YMP-92-21 of Lawrence Livermore
National Laboratory (LLNL) that was conducted in Livermore, California, on August 10
through 14, 1992. This external audit was performed by a team of auditors from the Yucca
Mountain Quality Assurance Division (YMQAD) of the Office of Quality Assurance (OQA).
The audit team evaluated implementation of 13 Quality Assurance (QA) Program Elements
described in the LLNL Quality Assurance Program Plan (QAPP), Revision 1. This was done
by verifying implementation and effectiveness of the systems in place, as well as verifying
compliance with requirements.

Overall, for the QA Program elements audited, LLNL is satisfactorily implementing an
effective QA program in accordance with the LLNL QAPP and implementing procedures
except for the area of Software QA. Implementation of Quality Program Elements 2.0, 3.0,
4.0, 5.0, 6.0, 7.0, 8.0, 12.0, 13.0, 16.0, 17.0, and 18.0, were found to be satisfactory.
‘Element 19 was determined as unsatisfactory due to the problems noted in LLNL Corrective
Action Requests (CARs).

The audit team identified five deficiencies during the course of the audit that required the
issuance of OCRWM CARs. Three addressed documentation and control of Measuring and
Test Equipment (M&TE), one addresses legibility of records, and one addresses the contents
and submittal of audit records. Eight other deficient conditions were identified and corrected
by LLNL during the course of the audit. Details of issued OCRWM CARs and corrected
deficient conditions may be found in Sections 6.1 and 6.2 of this report.

There were no pertinent outstanding CARs associated with the program elements examined
during the audit.
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INTRODUCTION

This report contains the results of the DOE OCRWM OQA QA Audit No. YMP-92-21
of LLNL. The audit was performed by a team of auditors from the YMQAD during the
period of August 10 through 14, 1992, in Livermore, California. This audit was
performed in accordance with the approved audit plan (Reference: correspondence dated
June 6, 1992).

AUDIT SCOPE

This audit evaluated effectiveness df the LLNL QA Program in meeting the requirements
and commitments imposed by OCRWM. This was done by verifying implementation of
QA requirements delineated in the LLNL QAPP and implementing procedures.

LLNL activities associated with the following QA Program elements were audited:

2.0  Quality Assurance Program

3.0 Design Control and Scientific Investigation
4.0 Procurement Document Control

5.0 Instructions, Procedures, Plans, and Drawings
6.0 Document Control

7.0  Control of Purchased Items and Services

8.0 Identification and Control of Materials, Parts and Components
12.0 Control of Measuring and Test Equipment
13.0 Handling, Shipping and Storage

16.0 Corrective Action

17.0 Quality Assurance Records

18.0 Audits

19.0 Software Quality Assurance

The technical activities focused on the methodology and documentation related to:
WBS 1.2.1.4.5, Geochemical Modeling

WBS 1.2.2.3.1.1, Waste Form Testing

WBS 1.2.2.3.2, Metal Barriers

AUDIT TEAM AND OBSERVERS

A list of audit team members, the program elements or technical activity they evaluated,
and audit observers can be found in Enclosure 1.
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AUDIT MEETINGS AND PERSONNEL CONTACTED

A pre-audit conference was held at LLNL facilities in Livermore, California, on August
10, 1992, Daily coordination meetings were held with LLNL management and staff,
and daily audit team/observer meetings were held to discuss issues and potential
deficiencies. The audit was concluded with a post-audit conference held at LLNL
facilities in Livermore, California on August 14, 1992. A list of auditors, observers,
and personnel contacted during the audit is included in Enclosure 2. The list includes an
indication of those who attended the pre- and post-audit conferences.

SUMMARY OF AUDIT RESULTS

5.1

5.2

5.3

QA Program Effectiveness

Overall, for the QA Program elements examined, implementation of the LLNL
QAPP and implementing procedures is effective, except for the area of Software
QA. The 13 QA Program Elements audited, 2.0, "Quality Assurance Program,”
3.0, "Design Control and Scientific Investigation,” 4.0, "Procurement Document
Control," 5.0, "Instructions, Procedures, Plans, and Drawings,"” 6.0, "Document
Control," 7.0, "Control of Purchased Items and Services," 8.0, "Identification
and Control of, Materials, Parts and Components,” 12.0, "Control of Measuring
and Test Equipment,” 13.0, "Handling, Shipping and Storage," 16.0, "Corrective
Action,"” 7.0, "Quality Assurance Records,"” 18.0, "Audits," are being
satisfactorily implemented. Due to the number of LLNL internal corrective
action documents issued, in the area of 19.0, "Software Quality Assurance,” this
area is determined to be ineffective.

Programmatic and Technical Audit Activities

Details of the programmatic and technical audit activities are included as
Enclosures 3 of this report.

mm f Deficienci
The audit team identified a total of 13 conditions adverse to quality during the
course of the audit. The conditions adverse to quality were not considered to
have a significant impact on quality. A snynopis of the issued conditions adverse
to quality and the conditions adverse to quality corrected during the audit are
included in Sections 6.1 and 6.2 of this audit report.
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6.0 SYNOPSIS OF DEFICIENCIES
Corrective Action Requests

The OCRWM CARs listed below were issued as a result of the audit.
Information copies of these CARs are provided as Enclosure 5 of this report.

6.1

6.2

YM-92-064 -

YM-92-065 -

YM-92-066 -

YM-92-067 -

YM-92-068 -

ienci

M&TE have been entered in the Master Status List without
documented evidence of the calibration record. Additionally,
M&TE calibration records do not contain required information.

M&TE were found to not be calibrated as required by the
manufacture’s and designer’s recommendation.

Audit reports are not being sent to the Local Records Center
(LRC) within the time limits set forth in the Quality Procedure
«QP).

QA Records for M&TE equipment that is no longer in use are
not being forwarded to the LRC as required.

No evidence to indicate that the LRC inspected and accepted a
record that was legible. This record was illegible on both film
and hard copy at the LRC.

During th

1. Procedure 033-YMP-QP 2.1, Revision 3, Section 2.1.4.3.3 requires that a
memorandum identifying the comments due date, clarifying information and
special instructions, be retained as a QA record. This condition was corrected
by the issuance of Revision 4 to 033-YMP-QP 2.1 which requires this
memorandum for controlled documents other than QPs, QAPP Requirements,
Quality Assurance Grading Reports (QAGRs) and Quality Assurance
Requirements (QARS).

2. Procedure 033-YMP-QP 2.8, Revision 2, Section 2.8.5.6 requires sign-off of
Exhibits C and D by specific individuals. Generally, the signatures were
missing; however, all required signatures were on Exhibit A which is used to
initiate a QAGR. Change Notice (CN) 2.8-2-3 was generated and approved to
require that all signatures appear only on Exhibit A.
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3. Paragraph 3.0.7 of QP 033-YMP-QP 3.0, Revision 2, requires that
verifications be accomplished through technical review, QA surveillances, or
as a supplemental means, by peer review. Contrary to these requirements,
software development and maintenance activities for EQ 3/6 performed under
Geochemical Modeling, were not verified in accordance with one of these
three methods. Because LLNL performs verification of software under QP
033-YMP-QP-3.2, CN No. 3.0-2-3 to QP 3.0 was approved for issuance
during the audit to allow for verification of software in accordance with QP
3.2,

4. 033-YMP-QP 4.0, Revision 3, Paragraph 4.0.5 requires that Purchase
Requisitions (PRs) and SANLs for the purchase of quality-affecting items, be
processed in accordance with this procedure. Contrary to this requirement,
services from Electronic Services Group (ESG) and EMTA are being procured
via Letters of Agreement (LOA). To remedy this anomaly, CN 4.0-3-1 to
033-YMP-QP 4.0 was initiated and signed by the Quality Assurance Manager
(QAM) and the Yucca Mountain Site Characterization Project (YMP) Leader
on 8/14/92. This CN requires LOAs to be subjected to applicable Program
Element 4.0 requirements similar to the normal procurement documents. No
further actions were warranted due to the fact that these two entities were
subsequently removed from the LLNL-YMP Qualified Suppliers List.

5. 033-YMP-QP-12.0, Revision 2, Paragraph 12.0.4 states that the Calibration
Coordinator (CC) will enter M&TE on the Master Status List upon receipt of
the required calibration records. Upon review of the Master Status List, Mass
Standards ID. No. 251 was listed. However, when a copy of the calibration
record for 251 was requested, it could not be found. Subsequent to this
finding, LLNL personnel provided a copy of the National Institute of
Standards and Technology calibration record 822/247805. It was identified
that this calibration was for Mass Standards ID No. 251. Also, it was pointed
out that the number 251 applies to the physical location where the standards
were used. A written clarification, which links Mass Standards ID No. 251 to
calibration report 822/247805, was generated and signed by the Technical
Project Officer and concurred with by the QAM. This clarification was issued
August’12, 1992. The action taken resolves this deficiency.

6. 033-YMP-QP-18.0, Revision 3, Paragraph 18.0.5.6 states that the resuits of
the audit are documented using an audit report, which contains a statement
concerning the effectiveness of the implementation of the quality elements that
were audited. However, audit YMP-92-03 contains a statement concerning the
effectiveness of implementation of the procedure 033-YMP-QP-3.3. In
reviewing the checklists for the audit, it was not possible to determine that this
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procedure was used in the development of any of the checklists used during
the audit. To resolve this issue, the QAM issued an Interoffice Memorandum
LLYMP920880 stating that the audit report contained an error in this area.

7. 033-YMP-QP-18.2, Revision 1, Paragraph 18.2.4.2.3 states that the QAM will
certify the successful completion of the examination requirement and will
document the certification in the individual’s certification file. However, a
Lead Auditor certification was found to be missing this information. After
locating the written examination which was verified by the auditor, the QAM
proceeded to correct the certification accordingly.

8. The Software Quality Assurance Plan (SQAP), Section 6.2.1, requires that
"Software development is under the life cycle process when the programming
effort has not begun or when acquired, existing, or commercial software needs
modification or error correction.” The Individual Software Plan (ISP) for
EQ3/6 ISP-NF-06, did not state any requirements for a software
development/change life cycle (i.e., requirements, design, implementation
test). ISP-NF-06-0-1 was issued to address this issue.

7.0 RECOMMENDATIONS

During the audit, several areas were identified within the LLNL QA Program where
there are opportunities for improvement. The following recommendations are offered
for LLNL management consideration:

1. It is recommended that LLNL modify the record "adequate for its intended purpose”
statement on Records Package Transmittal Form Table Of Contents (YMP 050(T)
Revision 9). If this type of statement is to be utilized, it should be as an exception
rather than as a matter of routine that appears to apply to every records package. In
modifying this statement, LLNL should consider identifying specifically what is
unacceptable with the records package including the page number where unacceptable
entries are found.

2. It is difficult, although possible, to trace data cited in publications to original sources
in laboratory notebooks. It is recommend that traceability be improved to facilitate
rapid retrieval. One possible way to do this would be to include within the records
package for any technical document, a listing of the data sources. This might include
the number of the laboratory notebook or notebooks and the pages within these books
whereon the data may be found. It was easy and fast to relate the document to the
record package through the LLNL document numbering system. Likewise once the
right notebook and page were found, it was easy to confirm the data. The missing
link is from the records package to the notebook and page.
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In conjunction with planned enhancements of EQ3/6, it is recommended that relevant
study plans and scientific investigation plans be revised to include the acquisition of
data pertinent to these enhancements. The data might be either from the literature,
or from new experiments, or both. These data should be incorporated into 6ne or
more data bases to accompany the EQ3/6 software package and should be managed
in a manner comparable to that for thermodynamic data through GEMBOCHS.
Examples of such data are rate constants, solid solution parameters, and surface
chemistry parameters. An example of a literature source that may prove helpful for
some such data is "A Compilation of Solubility and Dissolution Kinetics Data on
Minerals in Granitic and Gabbroic Systems,” by V. N. Fleer and R. M. Johnston,
Atomic Energy of Canada, AECL-TR-328-2 (1986). (It is not meant to imply that
all of the data therein are worthy of inclusion in a data base for EQ3/6.) Such data
bases to accompany EQ3/6 would significantly assist users in much the same way
that the thermodynamic data base does even though they would not be read directly
by EQ3NR or EQ6.

. LLNL should develop a method or system to explain how adverse conditions reported

to the QAM by personnel other than QA are required to be handled.
The use of Technical Specialist for special or technical audits should be implemented.

A more defined statement for effectiveness of the areas audited should be developed
and implemented accordingly.

ENCLOSURES

Enclosure 1:  Audit Team Members and Observers

Enclosure 2:  Personnel Contacted During the Audit

Enclosure 3:  Audit Details

Enclosure 4:  Objective Evidence Reviewed During the Audit
Enclosure 5:  Information Copies of Corrective Action Requests
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ENCLOSURE 1

AUDIT TEAM MEMBERS AND OBSERVERS

TEAM MEMBERS:

m m/A ignment;

Richard L. Maudlin, Audit Team Leader, YMQAD

Mario R. Diaz, Auditor, YMQAD, 12.0, 16.0, 18.0

Thomas J. Higgins, Auditor, YMQAD, 19.0

John R. Matras, Auditor, YMQAD, 19.0

John E. Therien, Auditor, YMQAD, 4.0, 7.0, 8.0

Charles C. Warren, Auditor, YMQAD, 3.0, 17.0

Richard L. Weeks, Auditor, YMQAD, 2.0, 5.0, 6.0

Paul L. Cloke, Technical Specialist, Science Applications International Corporation (SAIC),
3.0

OBSERVERS:

Kenneth Hooks, U.S. Nuclear Regulatory Commission (NRC)
Kenneth Kalman, NRC

Bruce Mabrito, NRC

Jack Sprual, NRC

Susan Zimmerman, State of Nevada

Philip Niedzielski-Eichner, Nye County

Donald Horton, Director, OCRWM QA



Name

Alegre, B.
Blink, J.

Bourcier, W.

Bryan, B.

Campbell, E.

Clark, J.
Clarke, W.
Cloke, P.

Comstock, P.

Diaz, M.
Glassley, B.
Halsey, B.
Hamati, R.
Higgins, T.
Holmes, T.
Hooks, K.
Horton, D.
Johnson, J.
Kalman, K.
Kishi, T.

Konynenburg, R.

Krantz, P.
Leder, H.
Lewis, L.
Lundeen, S.
Mabrito, B.
Matras, J.
Maudlin, R.
Phinney, D.
Podobnik, J.

ENCLOSURE 2

PERSONNEL CONTACTED DURING THE AUDIT

LLNL/Records

LLNL/Deputy Project Leader
LLNL/Task Leader

LLNL/Project Administration
LLNL/Technical Administrator
LLNL/Secretary

LLNL/TPO

SAIC/Audit Technical Specialist
LLNL/Resource Manager
YMQAD/Auditor
LLNL/Geochemistry Task Leader
LLNL/Technical Area Leader (TAL)
LLNL/KEL QA Engineer
YMQAD/Auditor

LLNL/Training Coordinator/Records
NRC/Observer

OCRWM/Dir., OQA Observer
LLNL/Task Leader

NRC/Observer

LLNL/Software Engineer
LLNL/YMSCP Engineer
LLNL/Doc. Control and Cal Coord.
LLNL/Chemist/Spent Fuel
LLNL/Software Engineer
LLNL/Software Engineer
NRC/Observer

YMQAD/Auditor

YMQAD/ATL

LLNL/Principal Investigator (PI)

LLNL/YMSCP Project Control Mgr.

Preaudit
Meeting
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PERSONNEL CONTACTED DURING AUDIT (Continuation)

Contacted
Name —Organization/Title Meeting Mecting Meeting
Quinn, T. LLNL/Lead Software Engineer X
Rainwater, G. LLNL/Administrative Specialist X
Revelli, M. LLNL/Task Leader X
Ruffner, D. LLNL/TAL Engineering and Analysis X
Schock, R. LLNL/Energy Program Leader X X
Schwartz, R. LLNL/Assoc. Energy Prog. Leader X X X
Spraul, J. NRC/Observer X X
Steward, S. LLNL/Task Leader X X X
Stout, R. LLNL/TAL/WF X X
Therien, J. YMQAD/Auditor X X
Viani, B. LLNL/Task Leader X
Warren, C. YMQAD/Auditor X X
Weed, H. LLNL/Chemist and Spent Fuel X X X
Weeks, R. YMQAD/Auditor X X
Wolery, T. LLNL/PI/Physicist X X
Wolfe, D. LLNL/QAM X X X
Younker, L. LLNL/Earth Science Dept. Head X
Zimmerman, S. State of Nevada/Observer X
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ENCLOSURE 3
AUDIT DETAILS

This enclosure contains a summary of the evaluations performed by the programmatic auditors

and technical specialist. A list of the objective evidence examined during the evaluations is
provided in Enclosure 4, as well as a complete reference for each of the documents mentioned

in this enclosure.

Program Element 2.0, "Quality Assurance Program"

Objective evidence generated as a result of implementation of the following procedures was
evaluated to determine compliance to specific requirements which are listed below:

033-YMP-QP 2.1, Revision 3, "Preparation, Approval, and Revision of Procedures,
Requirements, Plans, and the Quality Assurance Program Description”

o Minimum required information is included in each QP.
o Independent reviewers are utilized when appropriate.

o QAPP review packages awaiting Yucca Mountain Site Characterization Project Office
(YMPO) approval are properly stored.

o Appropriate memorandums are created with comment due date, clarifying information and
special instructions.

o Information required on Review Request and Review Close-out forms is provided.

o Documents awaiting YMPO approval but in use, shall be stamped "Approved For Interim
Use."

o Procedures that have been completely rewritten shall be stamped "General Rewrite” or
- "Complete Rewrite."

o CNs shall be approved by authorized personnel prior to issuance.
o A log of controlled document revisions and CNs is maintained.

o Specific QA records shall be retained.
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Based on an examination of seven procedure review packages, five CN review packages, and a
log of procedure revisions and CN Log, it was determined that the requirements of this
procedure are satisfactorily implemented.

033-YMP-QP 2.3, Revision 0, "Management Assessment"

o Management shall assess the following elements annually:

1.
2.

3.

training with respect to QA requirements,
effectiveness of QA program, and

adequacy of resources provided for the QA program.

o The decision as to who will conduct the assessment will be documented and kept as a QA
record.

0 Management Assessment report shall be uniquely numbered.

o Assessment Worksheets are complete and identify assessment areas.

o The assessment report contains the following information:

1.
2.

NS W

identification of management assessment individual,

description of the assessment activities,

. scope of the management assessment,

identification of personnel interviewed during the assessment,
Management Assessment worksheets,
summary of the results of the assessment, and

a description of any adverse conditions identified during the management assessment.

The Management Assessment report shall be signed by appropriate individuals and

distributed to specified individuals.
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Although the LLNL Yucca Mountain Management Assessment Report met specific procedural
requirements, the content of the Management Report, as indicated by the author, stated that QA
requirements created an impediment to scientific work. Discussions with the Management
Report author indicated that she made no distinction between administrative requirements and
QA requirements and all requirements were classified a2 QA invoked. YMQAD considers the
conclusions expressed in the Management Report of concern and will pursue resolution as a
separate issue from the audit. This area is being satisfactorily implemented.

033-YMP-QP 2.8, Revision 2, Quality Assurance Grading

o QA grading is documented and required information is recorded.

o Each grading report shall have a unique number assigned to it.

o Grading documentation that is in final form shall be signed by appropriate individuals.

Based on a review of eight grading reports, the requirements of this procedure have been
satisfactorily implemented.

033-YMP-QP 2.9, Revision 3, "Indoctrination and Training"

o All individuals assigned to the LLNL-YMP project receive specified minimum training.
o Trainer Preparation sheets are complete and contain required information.

o Training materials are approved by the Training Coordinator prior to use.

o Specified training records are retained as QA records.

Based on a review of training records for six individuals, it was determined that all required
documentation was available and complete. This procedure has been satisfactorily implemented.

033-YMP-QP 2.10, Revision 4, "Qualification of Personnel”

o Personnel Qualification Records are prepared, reviewed and approved by TAL for each
individual.

0 Written position descriptions which include education, experience and skills are prepared and
approved for each project position.

o LLNL-YMP management shall verify the relevant education and experience history of all
personnel.
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o A Management Certificate is completed for each employee.

o All required QA records are retained.

Based on a review of Personal Qualification Records of six new employees, the requirements of
this procedure have been satisfactorily implemented.

The implementation of the following activities could not be evaluated due to lack of procedural
implementation during the time frame of the audit:

033-YMP-QP 2.2 "Peer Review"

033-YMP-QP 2.4 "Technical Review"

033-YMP-QP 2.5 "Acceptance of Data Not Generated Under the Control of the YMP QAPP"
033-YMP-QP 2.6 "Readiness Reviews"

033-YMP-QP 2.7 "Stop Work Order"

033-YMP-QP 2.11 "Qualification and Certification”

Overall, the LLNL implementation of Program Element 2.0 is satisfactory.

Program Element 3.0, "Design Control and Scientific Investigation"

QA Program

Objective evidence generated as a result of implementation of the following procedures was
evaluated to determine compliance to specific requirements which are listed below:

033-YMP-QP 3.0, Revision 2, "Scientific Investigation Control"

o Development, review and approval of work planning documents for scientific investigations.
o Documentation and approval of Technical Implementing Procedures (TIPs).

o Use of Scientific Notebooks to record information.

o Verification of Scientific Investigation activities.

o Performance of reviews and approvals for planning documents and procedure reviéions.

o Identification of hold points in activity plans.

o Identification of LLNL technical interfaces.

o Documentation of results of Scientific Investigation Activities.
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033-YMP-QP 3.4, Revision 2, "Scientific Notebooks"
o Identification and contro! of Scientific Notebooks.
o Adequacy of Scientific Notebook entries.

o Technical review of Scientific Notebooks.

o Qualifications of Technical Reviewers.

o Submittal of Scientific Notebooks to the LRC.

With exception of one area of procedural noncompliance with scientific investigation control
verification activities that was corrected during the audit, compliance to the above quality
procedures was verified for Geochemical Modeling and Waste Form Testing. No quality
affecting work in the Metal Barriers area had been performed during the time frame for the
audit and therefore, could not be evaluated.

In addition, LLNL has not implemented the following procedures in the examined technical
areas for the time frame of the audit and compliance to these procedures could not be evaluated:

033-YMP-QP 3.1, "Design Control” _
033-YMP-QP 3.3, "Review of Technical Publications and Data"
033-YMP-QP 3.5, "Control of Internal Technical Interfaces”

i tion

The technical evaluation covered the work completed in three technical areas. Although budget
constraints in the last fiscal year restricted the activities at LLNL, it was deemed prudent not to
omit a technical review altogether. The technical checklist focused on the progress reported by
LLNL to C. Gertz, Project Manager, YMPO. The results of the review for each of the three
areas are reported in the sections that follow.

WBS 1.2.1.4.5 Geochemical Modeling

LLNL has upgraded tle structure of the sets of basis and auxiliary basis aqueous species used in
the software code EQ3/6. These are actually resident in the database code GEMBOCHS which
provides the input data set for EQ3/6 calculations. The upgrade results in the capability to
compute separate results for organic compounds distinct from other carbon species with similar
capability for reduced and oxidized species of sulfur and nitrogen. The practical result is that
radiolysis effects on the near field geochemistry induced by the waste package’s radiation field
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can be modeled which is another step towards the capability to model waste package’s
containment performance. The documentation supporting this upgrade was found to be
satisfactory.

LLNL plans to improve on EQ3/6, Version 8, through architectural changes in the code(s). At
present EQ3 can model redox disequilibrium, a common condition, while EQ6 lacks this
capability. The proposed changes will remedy this and also allow redox equilibrium to be
achieved when controlled by a rate equation. However, modeling of specification
disequilibrium and kinetics when there is no change of oxidation state will still not be possible
and additional modification would be required to achieve this capability. As presently
conceived, the planned architectural changes to EQ3/6 will permit modeling of any reaction in
which redox occurs, e.g. rock dissolution, metal corrosion, and waste form dissolution. It will
also be able to accommodate steep thermal gradients. LLNL’s approach in this effort is
considered satisfactory.

The availability of existing aqueous redox kinetic data relevant to Yucca Mountain that might be
qualified for use has not been actively pursued. LLNL plans to collect laboratory data from
experiments on dissolution and precipitation on zeolites and clays, including ion exchange and
sorption, as well as for redox rates. The plan to acquire these data experimentally is adequate.

LLNL’s plans to acquire additional modeling capability were also discussed. These are in the
area of surface and solid solution chemistry which, together with all of the forgoing, are
important for modeling corrosion and the near-field geochemical environment. Availability of
necessary data was also discussed. In each case, LLNL appears to have a workable approach
that is considered satisfactory.

In summary, the conduct of this activity, though restricted by budget constraints, has shown
progress and is technically satisfactory.

WBS 1.2.2.3.1.1 Waste Form Testing: Spent Fuel Dissolution

The Spent Fuel Dissolution effort is conducted in accordance with Activity Plan D-50-53a,
"Flow-through Dissolution Tests on UO2," Revision 2, Appendix B, "Test Plan." The activity
has been beset with several experimental difficulties that LLNL believes are now solved.

The most important of the problems was the anomalously high dissolution rates measured for
the dissolution of Uranium oxide pellets. During consultations with other elements of the
Laboratory a straightforward explanation of these rates was identified; the pellets were
disintegrating at an unexpected rate in the experimental environment thereby increasing surface
area. As dissolution rate is a function of surface area, the observed dissolution rates only



—/ — Audit Report
YMP-92-21
Page 18 of 45

appeared to be high but were not. The personnel responsible for this activity consulted with
other organizations within LLNL but external to the YMP program. This consultation involved
certain measurements and tests that were diagnostic in intent and which were intended to explain
the cause for the unexplained dissolution rates. These activities were not conducted under the
QA program. After consideration of the facts, it was clear to the audit team that there was no
violation of the QA program in secking external aid since the dissolution rate data are taken in
accordance with the program and these were unaffected by the external diagnostic
measurements.

LLNL expects that the data needed by the project will be supplied by dissolution rate
measurements in progress at this time. These measurements are being made on single crystals
of UO2. This approach avoids the disintegration problem encountered with pellets.

Based on an examination of notebooks, procedures, and the experimental apparatus, the conduct
of this work is in accordance with the Activity Plan and is satisfactory.

WBS 1.2.2.3.2 Metal Barriers

LLNL is completing preparation of reports which summarize the state of Project knowledge on
nickel-chromium-molybdenum alloys and titanium alloys. These have progressed through
internal LLNL review and will be submitted to the Project Office.

At FOCUS '91, LLNL presented the results of a rating process to rank the various metal barrier
candidates according to a merit index.

The resulting top three candidates for the waste package container are titanium-grade 12, alloy
C-4, and alloy 825. The audit team examined the draft of the follow-on publication that will
report these results (authors: Van Konyenburg, Halsey, McCright, Clarke, & Gdonski) and the
supporting internal reports (UCRL-ID-108330 and UCRL-JC-103744) that were the basis for the
process. All of these were found to be consistent with one another. In addition, it was verified
that the weighting factors used in the ranking process were those recommended by the peer
review panel.

Additional results and data, reported at FOCUS ’91 and dealing with measurement of pitting
corrosion and its stochastic modeling, were successfully traced to internal (UCRL) publications
and then, with some difficulty to the lab notebooks. This difficulty is the source of one of the
recommendations in Section 7.0 of the audit report (Item 2).

LLNL is presently conducting no laboratory measurements supporting Metal Barriers activity at
the Laboratory.

The Metal Barriers activity is judged to be technically satisfactory.
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Overall, the LLNL implementation of Program Element 3.0 requirements is satisfactory.

Program Element 4.0, "Procurement Document Control"

The evaluation of these program elements was based on the examination of objective evidence
to determine compliance with selected requirements taken from the implementing procedures.

033-YMP-QP-4.0, Revision 3, "Procurement Document Control”
o PRs include the scope of work, technical requirements and QA requirements.

0 The Task Leader prepares a Procurement Document Review (PDR) form if the procurement
is quality-affecting.

o SANL procurements include the scope of work, technical requirements, and QA
requirements. The QAM and the LLNL/YMP Leader reviews and signs the PDR.

033-YMP-QP-4.1, Revision 1, "Preparation of Quality Assurance Requirements Specifications
and Approval of Subcontract Quality Assurance Programs"”

o The QAM prepares the Generic QA Requirements Specification and the YMP Project Leader
approves the document. '

o The Subcontract QA Requirements Specifications are approved by the Cognizant Technical
Area Leader, the QAM, and the YMP Project Leader.

o The QAM reviews subcontractor’s QA Program Manual for inclusion of the requirements
specified in the Subcontractor QA Requirements Specification.

o Task Leaders review existing subcontractor QA Requirements Specification each time there
is a change to the Generic QA Requirements Specification, a change to the scope, or once
each year.

Based on the examination of two procedures, two major SANL procurements, three QA
Requirements Specificdtions, and two pre-qualified QA Surveillances, the implementation of
activities associated with the requirements contained within Program Elements 4.0 and 7.0, is
generally satisfactory with the exceptions of the anomalies identified in LLNL. CAR LLNL-020,
dated 7/30/92.
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Program Element 5.0, 'Instmctions, Procedures, Plans, and Drawings"

The evaluation of this program element was based on the examination of objective evidence to

determine compliance with selected requirements taken from the implementing procedure 033-

YMP-QP 5.0, Revision 2, "Technical Implementing Procedure (TIP)." The selected

requirements reviewed are listed below:

The TIP will contain as applicable:

1. The requirements, objectives, methods and characteristics to be tested or observed.

2. A stepwise or detailed description of the procedure sequence.

3. Special training or qualification requirements for personnel performing the process.

S. A list of materials to be used.

6. Prerequisites to TIP implementation, such as calibrated instrumentation, adequate and
appropriate equipment and instrumentation, suitable and controlled environmental conditions,

and provisions for data collection and storage.

7. Acceptance and rejection criteria and limits including required levels of precision and
accuracy.

8. Mandatory verification points (as required).

9. QA Records that will be generated by the TIP and include a description of how data and
information will be recorded and identified for record purposes.

o Procedural deviations encountered during activities are authorized and documented by
change notices.

o Procedures (TIP) pertaining tp multiple technical areas (TIP-YM) or Quality Assurance
(TIP-QA) are approved by thé'YMP Project Leader and YMP QAM.

o The TIP identifies a method of documenting work progress. If a scientific notebook is
used, entries are made in sufficient detail that another competent individual could repeat
the work.

o The retained QA Records are the current and previously issued TIPs and change notices,
returned draft review copies with major comments, and the disposition of comments.
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Based on the examination of all four procedures issued in the time frame specified in the audit
plan, together with the single CN, and the record packages for each of the four procedures,
implementation of this program element is satisfactory.

Program Element 6.0, "Document Control"

The evaluation of this program element was based on the evaluation of objective evidence to
determine compliance to specific requirements taken from implementing procedure 033-YMP-
QP 6.0, Revision 2, "Document Control," The specific requirements are as follows:

0 Receipt Acknowledgement Forms shall be used and tracked for distribution of controlled
documents.

o LLNL-YMP Project administrator approves Table of Contents.

o Minor changes are approved by appropriate individuals and meet the definition of "minor
change.”

o The LRC shall maintain a document master list for all controlled document categories.
o Specified QA records are retained by LLNL-YMP,

Based on an examination of 12 procedure review and CN review record packages and the
LLNL-YMP document master list, this program element is being satisfactorily implemented.

Program Element 7.0, "Control of Purchased Items and Service"

Requirements evaluated for this section were performed under QA Program element 4.0.
Program Element 8.0, "Identification and Control of Materials, Parts, and Components"
The evaluation of this program element was based on the examination of objective evidence to
determine compliance with selected requirements taken from the implementing procedure 033-
YMP-QP 8.0, Revision 0, CN 8.0-0-1, "Identification and Control of Items, Samples, and
Data.” The selected requirements are summarized below:

o Measures for the identification and control of items, samples, and data are provided in the
TIPs or in the work planning document as described in 033-YMP-QP 3.0.

o Markings are applied using material and methods that provide clean and legible identification
and do not adversely affect the function or service of the item or sample.
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o Measures are implemented to maintain sample identification while in storage and these
‘measures are consistent with the planned duration and conditions of storage.

o Identification of data includes a reference to the origin of the data.

Although the quality-affecting attributes related to Program Element 8.0, were very limited, the
conduct of the Flow-Through Dissolution Test on UO2 indicate that the requirements associated
with Program Element 8.0 are being satisfactorily implemented. This is based on the
examination of two procedures, the proper identification of items and samples associated with
U02 leaching and the references related to data indicated in the Preliminary Selection Criteria
for the YMP Waste Package Container Material (CURL-ID-104552).

Program Element 12.0, "*Control of Measuring and Test Equipment" (M&TE)

The evaluation of this program element was based on the examination of objective evidence to |
determine compliance with selected requirements taken for the implementing procedure dealing
with M&TE.

Detailed descriptions of attributes and selected requirements checked pertaining to M&TE are

found in procedure 033-YMP-QP-12.0, Revision 2, CN No. 12.0-2-1, Sections 12.0.4 and
12.0.5.

Selected requirements were:
0 The M&TE Master Status List identifies the M&TE authorized for use on the YMP.
o The M&TE Master Status List is issued and updated periodically.

o Required accuracy for M&TE is specified in calibration procedures and is consistent with the
accuracy of the manufacturer’s or the designer’s specifications.

o Calibration frequency of M&TE has been established and is consistent with the
manufacturer’s or designer’s recommendations.

o Calibration certificates contain all the information required by pertinent paragraph.

o The accuracy of a standard(s) used for calibration must be equal to or better than the
instrument calibrated.

o The CC issued recall notices prior to the expiration date of the calibration interval of the
M&TE. '

o M&TE in service do have calibration stickers.
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o If M&TE, used in quality-affecting activities, is found out-of-calibration, a Nonconformance
Report (NCR) is prepared by the Task Leader.

o If calibration is performed by a user, the calibration record includes information required by
pertinent paragraph.

o If a waiver of calibration-interval is used, the applicable requirements are followed.
0 Calibration records are handled as QA records.

Several non-significant deficiencies were detected in this area and documenfed on CARs YM-
92-064, YM-92-065, and YM-92-067.

Overall, the LLNL implementation of Program Element 12.0 requirements is satisfactory.
Program Element 13.0, "Handling, Shipping, and Storage"

The evaluation of this program element was based on the evaluation of objective evidence to
determine compliance to specific aspects taken from implementing procedure 033-YMP-QP
13.0, Revision 0, "Handling, Shipping and Storage.” The specific requirements are as follows:

o Written instructions stating how items and equipment are handled, stored and shipped are
incorporated into appropriate documents.

o Handling, shipping and storage records are maintained.

Based on an examination of five Quality Assurance Requirements Specifications (QARSs) and
one Scientific Notebook, the requirements of this procedure has been satisfactorily implemented.

Program Element 16.0, "Corrective Action"

The evaluation of this program element was based on the examination of objective evidence to
determine compliance with selected requirements taken from the implementing procedures:

033-YMP-QP 16.0, Revision 3, "Corrective Action"

The selected requirements are listed below:

o Conditions adverse to quality are documented on CARs.
o Copies of CARs are distributed to pertinent personnel.

o CARs are categorized as Significant or Not Significant.
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Weekly Action Item Lists and completed CARs plus supporting documentation are
transmitted to the LRC within time limitations.

033-YMP-QP 16.2, Revision 3, "Trend Analysis"

o

0

o

Trend Analysis (TA) are issued annually.

If trend is identified in the TA, CARs are issued or explanation for not issuing them, is part
of the TA.

TA reports(s) are submitted to the LRC within time limitation.

Based on the objective evidence reviewed, the implementation of Program Element 16.0 is
satisfactory.

Program Element 17.0, "Quality Assurance Records"

Evaluation of this program element was performed by examination of objective evidence at the
LILNL LRC and with record sources to determine compliance to the requirements of QP 033-
YMP-QP 17.0, Quality Assurance Records. The selected requirements are indicated below:

0

o

o

o

Records source requirements for transmittal and verification.
LRC records inspection requirements.

Rejection of records by the LRC.

Correction of records.

Logging records receipt by the LRC.

Records revision process.

Documentation of lost or damaged records.

Transmittal of records to the Central Records Facility.

Storage and preservation of records.

With exception of two instances of noncompliance with the record legibility requirements at the
LRC and one instance of the records source not meeting time limitations for submittal of
records
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to the LRC, all other activities performed by the LRC and records sources at LLNL were found
to be in compliance with QP 17.0. The above deficiencies are documented on CARs YM-92-
068 and YM-92-066 respectively.

Overall, the LLNL implementation of Program Element 17.0 requirements is satisfactory.
Program Element 18.0, "Audits"

The evaluation of this program element was accomplished through the examination of objective
evidence to determine compliance with selected requirements taken from the implementing
procedures dealing with Audits, Surveillances, and Qualification of Audit Personnel and DOE
Surveillance Report YMP-SR-92-010, Section 6.0.

The selected requirements are listed below:

033-YMP-QP 18.0, Revision 3, CN Nos. 18.0-3-1 and 18.0-3-2, "Audits"

o All applicable program elements are audited annually.

0 Subcontractors are audited on triennial basis when supplemented by annual evaluations.

o If technical specialists were used in audits, their qualification were accepted by YMP Leader
and QAM.

0 Audit plans are prepared for audit and do contain all elements required by pertinent
paragraph.

o Audit reports are issued no later than 30 days after closing meeting and do contain all
information required by pertinent paragraph.

o Audit records containing pertinent documentation are transmitted to LRC within the time
limitation.

033-YMP-QP 18.1, Revision 4, "Surveillances"
o Surveillance schedule(s) are issued.
o0 Checklists are used for surveillances.

o Surveillance reports containing pertinent documentation are transmitted to LRC within 20
days of completion of surveillance.
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033-YMP-QP 18.2, Revision 1, CN Nos. 18.2-1-1, 18.2-1-2, 18.2-1-3, and 18.2-1-4,
"Qualification of Quality Assurance Audit Personnel”

o Files for each auditor containing training and audit participation are maintained by the
QAM.

o Lead Auditors are evaluated by the YMP QAM.

o Supplementary examinations are administered for those individuals previously certified by
another organization.

o Lead Auditor certifications reviewed and accepted by the QAM.

o QA records of Lead Auditors certifications are in accordance with requirements of pertinent
paragraph.

o Surveillance of records packages to ensure authentication adequacy was performed and the
results were satisfactory (DOE Surveillance Report YMP-SR-92-010, Section 6.0).

Based on the objective evidence reviewed, the implementation of this program element is
satisfactory.

Program Element 19.0, "Software Quality Assurance"

The evaluation of this program element was accomplished through the examination of objective
evidence to evaluate compliance with selected requirements taken from the SQAP for ISPs and
requirements taken from implementing procedure TM-YM-11, Revision 0, "Software
Configuration Management System."

The selected requirements from the SQAP are listed below;

o The Master Log shall identify the software products under configuration management.

o The Software Engineer shall maintain the ISP.

o A software Categosy Selection Form shall be processed for quality-affecting software.

0 A backup log shall be maintained.

o ISPs shall be approved for all software quality-affecting work.

o Errors and change requests shall be reported and distributed.
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A Configuration Status Accounting and Reporting System shall be implemented.

Configuration Management records shall be maintained by the Software Engineer.

The selected requirements from TIP-YM-11 are listed below:

0

o

4]

Master File Folders, File Folders and Development Logs shall be maintained for software
products.

The ISP shall identify the software package release number.

Configuration items shall be identified correctly.

The Lawrence Livermore Software Quality Assurance Program is inadequate at this time based
on the following reasons:

a.

c.

d.

written procedures have not been established to assure that the requirements of the SQAP are
implemented in a consistent and systematic manner.

. procedures are required for:

- discrepancy reporting

- independent verification and validation
- change control and reporting

- software development life cycle

- error tracking and reporting

- media control and physical security

- qualification of software

- use of released software

software activities have been graded incorrectly

the SQAP is inconsistent and difficult to understand

The Lawrence Livermore Quality Assurance Program has identified these problems in
Surveillance Report $92-05 and the resulting LLNL corrective action documents CAR-15, CAR-
16, CAR-17, and CAR-19. There are also two other out standing corrective action documents
CAR-18, and CAR-21.

L e
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EQ3/6 is the only software application under configuration management. The software is
classified as a large existing SES code. The documentation is excellent. This software will be
going through verification and validation to achieve qualification for release.

Based on the objective evidence reviewed, the implementation of Program Element 19.0 is
unsatisfactory.
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ENCLOSURE 4

OBJECTIVE EVIDENCE REVIEWED DURING THE AUDIT

PROGRAM ELEMENT 2.0, OA PROGRAM

Procedure review record packages:

033-YMP-QP 2.1, Revision 3, "Preparation, Approval, and Revision of Procedures,
Plans, and the Quality Assurance Program Description”
033-YMP-QP 2.3, Revision 0, "Management Assessments"
033-YMP-QP 2.8, Revision 2, "Quality Assurance Grading"
033-YMP-QP 2.9, Revision 3, "Indoctrination and Training"
033-YMP-QP 2.10, Revision 4, "Qualification of Personnel”
033-YMP-QP 4.0, Revision 3, "Procurement Document Control*
033-YMP-QP 5.0, Revision 2, "Technical Implementing Procedures"
033-YMP-QP 16.0, Revision 3, "Corrective Action"
033-YMP-R 3, Revision 1, "Scientific Investigation and Design Control"
033-YMP-R 17, Revision 1, "Quality Assurance Records"

CN record packages:

J-20-8.1-0-2
TIP-YM-11 CN No. 1
D-20-53B CN No. 2
D-20-53b-0-4
ISP-PA-01

1991/1990 QA Document Review Log for TIPs
1991 QA Document Review Log for TIPs

1992 Management Assessment Report 92-01
Management Assessment Worksheets
Closure Memorandum

Grading Reports:

QAG-L002, Revision 1
QAG-LO014, Revision 1
QAG-LO01S5, Revision 0
QAG-LO016, Revision 0
QAG-LO017, Revision 0



2.0

N\, ~ Audit Report
YMP-92-21
Page 30 of 45

QAG-L02S, Reyvision 0
QAG-L041, Revision 0
QAG-L045, Revision 0

Training Records for the following individuals:

Greg Gdowski
Toni Holmes
Tad Kishi
Petra Krantz
Jeff Roberts
Dean Wolfe

Training materials for one new program: "Refresher Training for Technical People”

PROGRAM ELEMENT 3.0, DESIGN CONTROL AND SCIENTIFIC
INVESTIGATION

LLNL YMP Quality Procedures:

033-YMP-QP 3.0, Revision 2, "Scientific Investigation Control"
(Including CN Nos. 3.0-2-1 and 3.0-2-2)

033-YMP-QP 3.1, Revision 1, "Design Control”

033-YMP-QP 3.3, Revision 2, "Review of Technical Publications and Data"
(Including CN Nos. 3.3-2-1 and 3.3-2-2)

033-YMP-QP 3.4, Revision 2, "Scientific Notebooks"
(Including CN Nos. 3.4-2-1, 3.4-2-2, 3.4-2-3, and 3.4-2-4)

033-YMP-QP 3.5, Revision 0, "Control of Internal Technical Interfaces”
(Including CN Nos. 3.5-0-1 and 3.5-0-2)

LLNL Technical Implementing Procedures:

TIP-YM-10, Revision 0, "Documentation And Coding Standards For Fortran Programs”
TIP-YM-11, Revision 0, "Software Configuration Management System,"”
(Including CN-TIP-YM-11-0-1)
TIP-YM-12, Revision 0, "Electronic Record Keeping"
TIP-YM-3, Revision 0, "Labeling, Tracking, and Shipping of Samples”
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Plans:
LLNL YMP QAPP, Revision 20
Activity Plan D-20-53a LLNL YMP Spent Fuel Waste Form Testing

TIP-YM-6, Revision 0, "Measurement of the PH of Aqueous Solutions with the Glass
Electrode,” (Including CN TIP-YM-6-0-1)
TIP CM-3, Revision 0, "Operator Calibration of Scanning Electron Microscopes”

Scientific Investigation Plans (SIPs):

SIP-2, "Geochemical Modeling” (EQ 3/6)
SIP-WF-01, "YMP Spent Fuel Waste Form Testing"
SIP-CM-01, "Metal Barrier Selection and Testing"

Quality-Affecting Determination Forms:

LO1S, "Selection of Container Material"

LO016, "Preliminary Metal Barrier Selection Criteria”
LO017, "Experimental Technique Development”
LO18, "Parametric Studies”

LO019, "Parametric Studies"

L020, "Model Development”

L021, "Degradation Mode Survey"

L022, "EQ 3/6 Documentation and Code Release”
L1023, "EQ 3/6 Code and Data Base Maintenance"
L024, "EQ 3/6 Data Base Development”

Scientific Notebooks (SNs):

SN 00141, "Flowthrough Dissolution Tests"
SN 00142, "Flowthrough Dissolution Tests"
SN 00143, "AE 200 Balance, B2S, R2122"
SN 00144, "Balance Calibration PC 16/PM 16"

LE 4 R EMENT D NT L_AND

PROGRAM FLEMENT 7.0, CONTROL OF PURCHASED ITEMS AND SERVICES

Procurement documents and supporting documentation:

o SANL 216-003
o SANL 210-001
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o PDR forms associated with SANL 216-003 and 210-001
o Memorandums initiating SANLs 216-003 and 210-001
o Procurement Action Forms associated with SANLs 216-003 and 210-001

QA requirements specifications and subcontract QA requirements specifications:

o QARS-001-0-1, Revision 0
o QARS-001B, Revision 0

o QARS-001C, Revision 0

o QARS-003, Revision 2

Prequalification surveys:

o S89-08, Argonne National Laboratory
o S89-13, Pacific Northwest Laboratories

CNs to QAPP:

o CNR1-1-2
o CNR4-0-2
o CNR8-0-2

Correspondence and Miscellaneous:

o LOA to ESG, Short to Braley, dated 8/22/89.

o LOA to Engineering Measurements and Analysis (EM&A) section, signed by Root
and Jardine, dated 5/29/90.

o Audits of EM&A, 88-16 and 88-17.

o Requalification audit of ESG, 3/27-28/91.

o Qualified Suppliers List, dated 8/10/92.

LLNL Corrective Action Reports (LLNL CARs)

o CAR-LLNL-020, dated 7/30/92

PROGRAM ELEMENT 5.0, INSTRUCTIONS, PLANS, PROCEDURES AND
DRAWINGS |

Technical Implementing Procedures and QA Records:

TIP-PA-01, Revision 0, "Depth Profiling on the Ion Microscope”
TIP-PA-02, Revision 0, "Data Reduction for Depth Profiles”
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TIP-YM-09, Revision 0, "Dektak IIA Surface Profiling System"”
TIP-YM-12, Revision 0, "Electronic Record Keeping"”
Change Notice:

TIP-YM-11-0-1, CN No. 1 to TIP-YM-11, Revision 0, "Software Configuration
Management System"

Miscellaneous:

Controlled Document Report prepared by the Custodian dated June 1992
1991 QA Document Review Log (contained all 1992 entries to date)

LEME D NT L
Master List (of Controlled Documents), dated 6/25/92
Procedures/CNs:

ISP-PA-02, RO, TIP-YM-11, R0, CN No. 1
ISP-NF-03, RO, D-20-53b, RO, CN No. 2
ISP-NF-04, RO, D-53-b, RO, CN No. 4
ISP-NF-05, RO, ISP-PA-01, RO
ISP-NF-06, RO, TIP-YM-12, RO

J-20-8.1, RO, AP-CN:2, TIP-PA-01, RO

AM ELEME IDENTIFICATION AND L OF M RIA
PARTS, AND COMPONENTS
Procedures:

o TIP-YM-3, Revision 0, "Labeling, Tracking, and Shipping of Samples”
o 033-YMP-QP 3.0, Revision 2, "Scientific Investigation Control"

Items:

o Nine lines and related buffers identified on laboratory equipment used in UO2
Leaching Process.
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Samples:

o Two procured samples (not yet used) for metal barrier selection and testing sample
Nos. 304L, E-20-18A, and 316L, E-20-182,

o Bottle samples associated with UO2 Leaching:

R9-27 R4-28 R6A-28

5-5 5-5

8-6-92 8-7-92 8-7-92

SN 155 SN 165 SN 155
Data:

o Data contained in Scientific Notebook No. 155 associated with UO2 Leaching.

o Data provided in Preliminary Selection Criteria for the YMP Waste Package
Container Material (UCRL-ID-104552).

LEMENT 12 A ING AND T E MENT

Documentation dealing with the status of the following M&TE:

M&TE ID No, Recall Notices Date
Mass Standards WN 251 N/A
Weight Set 4311 N/A
Stout Test Weights 4935825 1/15/92
Wilder Press Gauge 5015236 N/A
Wilder Press Gauge 5015243 6/12/91
Stout Multimeter 5067303 5/17/91
Stout Power Meter/Head 4913045 3/27/92
Stout Spectrophotometer 920268 10/9/91
Thermocouple * 4004538 N/A
Thermocouple 3979325 11/25/90
Thermocouple 3979271 11/25/90
Thermocouple 8261-40-2 3/16/91

Calibrations performed on balance PM 16 N on 3/27/92 and recorded on scientific
notebook No. 144 for activity Work Breakdown Structure WBS 1.2.2.3.1. Calibration of
scale using standard ID No. 3411 and recorded on scientific notebook No. 155.
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Waivers of calibration interval for M&TE ID No. 8261-40-2, dated 2/23/90, 5/4/90, and
12/16/90.

M&TE Master Status Lists, dated 8/6/92, 4/27/92, 3/27/92, 2/27/92, 1/21/92, 11/21/91,
and 9/23/91.

QP 033-YMP-QP 12.0, Revision 2, CN No. 12.0-2-1, "Control of Measuring and Test
Equipment”
LEMENT 1 ANDLIN HIPPING, AND STORAGE
QP 033-YMP-QP 13.0, Revision 0, "Handling, Storage and Shipping"
QARS-001, Revision 0
QARS-001B, Revision 0
QARS-001C, Revision 0
QARS-003, Revision 2
QARS-004, Revision 0

SN No. 155, Pages 13-15, Shipping and Handling Documentation

PROGRAM ELEMENT 16.0, CORRECTIVE ACTION
CARs LLNL-003, 004, 006, 008, 012, 014, 022, and 023.
QA Action Item lists dated 4/3/92, 5/1/92, 6/5/92, and 7/6/92.
Trend Analysis Report for 1991 issued on 2/27/92.
QPs 033-YMP-QP 16.0, Revision 3, CN No. 16.0-3-1, "Corrective Action" and
033-YMP-QP 16.2, Revision 3, "Trend Analysis"
E ALIT ANCE RECORD
Plans: .

LLNL YMP QAPP, Revision 20
Activity Plan D-20-53a, LLNL YMP Spent Fuel Waste Form Testing
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Procedures:
LLNL QP 033-YMP-QP 17.0, Revision 4, "QA Records"
Scientific Notebooks:

SN 00141, Flowthrough Dissolution Tests v
SN 00142, Flowthrough Dissolution Tests

SN 00143, AE 200 Balance, B25, R2122

SN 00144, Balance Calibration PC 16/PM 16

Quality-Affecting Determination Forms:

LO15, Selection of Container Material

1016, Preliminary Metal Barrier Selection Criteria
LO017, Experimental Technique Development
L1018, Parametric Studies

L019, Parametric Studies

L20, Model Development

Miscellaneous:

Checklist For Records
Rejected Records Log
Records Packages 9102177 and 9105143 for Completed Training Modules
- Addendums to Records Package 9102177 and 9105143
Fire Resistant Records Storage Container No. H 952908 at the LRC
Fire Resistant Records Storage Containers Nos.B 17284 and 07-001498-79295-47 at
Records Sources

11.0 ELEMENT 1 A

Audit Reports YMP-92-03, YMP-92-04, and YMP-92-05
Surveillance Reports $92-02, S-92-03, $92-04, S$92-05, and $92-06
Lead Auditor files of R. Hamati and D. Wolfe

QPs 033-YMP-QP 18.0, Revision 3, CN Nos. 18.0-3-1 and 18.0-3-2, "Audits"; 033-
YMP-QP 18.1, Revision 4, "Surveillances;" and 033-YMP-QP 18.2, Revision 1, CN
Nos. 18.2-1-1, 18.2-1-2, 18.2-1-3, and 18.2-1-4, "Qualification of QA Audit Personnel."
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12.0 AM ELEMENT 1 FTWARE QUALITY

033-YMP-R Section 3 and Appendix H

Software Master Log Revision 0, August 3, 1992

VTOUGH Configuration Management ID Log

Software Category Selection EQ3/6

Software Development Log List of Controlled Items

Software Development File Folder

LLNL Audit Report 92-04

Surveillance Report $92-05

CAR-LLNL-1S

CAR-LLNL-16

CAR-LLNL-18

CAR-LLNL-17

CAR-LLNL-19

CAR-LLNL-21

Surveillance Report YMP-SR-92-018

CAR YM-92-048

CAR YM-92-049

Audit Report YMP-91-01

SQAP

CN SQAP-0-1

CN SQAP-0-2

ISP-NF-07 EQ3/6 MAINTENANCE

ISP-NF-06 EQ3/6 V&V

ISP-NF-06-0-1

ISP-NF-05 DOOUT

ISP-NF-04 CNGBOCHS

ISP-NF-03 DBAPP

ISP-NF-01 VTOUGH

ISP-PA-02 PANDORA

PRESENTATION: The GEMBOCHS Database and Software Library: Overview of
Contents, Components, and Applications by James W. Johnson

LLNL-QAG-L020 Metal Barrier

LLNL-QAG-L022 Maintenance EQ3/6

LLNL-QAG-L023 V&V EQ3/6

LLNL-QAG-L042

Progress Report on V&V of EQ3NR/6
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ELEMEN HNICAL REVIEW TIVE EVIDEN

Mission 2001 Technical Database Input, for WBS 1.2.1.3.5, 1.2.1.4.5, and 1.2.2.2.1, .
dated 8/10/92 (these consist of networks)

Data blocks displayed on computer screen for DATA0.R13 and DATAO.R14

Software Development File Folder, Part B: General Purpose Entry Sheet, File Folder
Label: DATA, Title: Audit Report for DATAQ.xxx.R14, Dated 8/7/92

Corrosion Considerations of High-Nickel Alloys and Titanium Alloys for High-Level
Radioactive Waste Disposal Containers, by G. E. Gdowski and R. D. McCright,
UCRL-JIC-103744

Denny A. Jones, "Principles and Prevention of Corrosion,” (1992), MacMillan, New
York

Laboratory notebook, "UQ, Dissolution Experiments, SN No. 00155

Activity Plan D-20-53a, Flow-through Dissolution Tests on UQ,, Revision 2, 7/17/92,
Appendix B, Test Plan

Examined display on computer terminal that identified the UCRL numbers for the papers
in FOCUS 91, cited elsewhere in this list, by McCright and Fleming, and by Henshall

Laboratory notebook 0022, LLNL, Metal Barrier Selection and Testing Task, issued to
Greg Henshall, Activity E-20-16

Supplemént to SN-00087, Corrosion Program Results No. 3.
Draft user’s manual for EQ3

Draft user’s manual for EQ6

Draft user’s manual for EQPT

Draft user’s ma;mal for the EQ3/6 software package

James Johnson and Suzanne Lundeen (LLNL), The GEMBOCHS Database and Software
Library: Overview of Contents, Components, and Applications (View graphs)

Thomas Wolery (LLNL), ESTSC Abstract for EQ3/6(Version 7.0) (Revised 8/7/92)
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Electronic Mail Messages: Johnson to Lundeen, Final R10 Changes, 4/10/91; Lundeen
to Wolery, Data OR10, 4/15/91; Johnson to Aines, Supcrt92 on Gem, 6/28/91; Lundeen
to Wolery, RE: Data Base Blues, 5/28/92; Lundeen to Wolery, Data0, 5/28/92;
Lundeen to Wolery, RE: Crank, 6/9/92; Wolery to Lundeen, R14 Data Bugs, 5/20/92;
Wolery to Lundeen, Data Base Blues, 5/28/92; Wolery to Lundeen, Progress Marches
On, 6/1/92; Wolery to Lundeen, The Borate Species Problem, 6/3/92; Wolery to
Lundeen, RE: Crank, 6/8/92; Wolery to Lundeen, RE: Crank, 6/11/92; Wolery to
Lundeen, R15 Data Files, 6/25/92; Wolery to Lundeen, R1S Data Files, 6/26/92; Wolery
to Lundeen, The B-Dot Fix, 6/26/92; Lundeen to Bruton, Latest Version of Data0,
7/14/92; Lundeen to Wolery, EQPT, 7/20/92

W. G. Halsey (February 1991), Preliminary Selection Criteria for the Yucca Mountain
Project Waste Package Container Material, UCRL-ID-104552, LLNL

G. E. Gdowski (March 1991), Survey of Degradation Modes of Four Nickel-Chromium-
Molybdenum Alloys, UCRL-ID-108330, LLNL

Interdepartmental letterhead, Wolery to Johnson and Lundeen, Basis Species and
Reactions on EQ3/6 Data Files: Rationale and Guidelines, 4/10/92

Interdepartmental letterhead, Wolery to Glassley, EQ3/6 Code Development: Where We
Are, What Needs to be Done, 2/3/92

R. A. Van Konynenburg, W. G. Halsy, R. D. McCright, W. L. Clarke, Jr., G. E.
Gdowski (KMI, Inc.) (Jun 1992), Selection of Candidate Container Materials for the
Conceptual Waste Package Design for a Potential High Level Nuclear Waste Repository
at Yucca Mountain, LLNL

Peer Review Report on "Selection Criteria for the Yucca Mountain Project Waste
Package Container Material," Prepared by Metal Barrier Selection Criteria Peer Review
Panel, December 1988

G. A. Henshall (LLNL), Stochastic Models for Predicting Pitting Corrosion Damage of
.HLRW Containers, in Proceedings of the Topical Meeting on Nuclear Waste Packaging
Focus "91, September 29-October 2, 1991, Las Vegas, Nevada

American Nuclear Society, Inc., La Grange Park, IL

R. D. McCright and D. L. Fleming (LLNL), Electrochemical Polarization Measurements
on Pitting Corrosion Susceptibility of Nickel-Rich Alloy 825, in Proceedings of the
Topical Meeting on Nuclear Waste Packaging

Focus '91, September 29-October 2, 1991, Las Vegas, Nevada, American Nuclear
Society, Inc., La Grange Park, IL

2
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ENCLOSURES
CORRECTIVE ACTION REQUESTS ISSUED DURING AUDIT

it DA

OFFICE OF CIVIUAN sosno, T
RADIOACTIVE WASTE MANAGEMENT | 28 "= —
U.S. DEPARTMENT OF ENERGY e
WASHINGTON, D.C.
CORRECTIVE ACTION REQUEST
1 Controlling Document 2 Related Report No.
033-ne-Qr-12.0 Avdit 921
3 Responsible Osganization 4 Discusssd With
L R. Bamati
S Requirement:

033-ne 12.0, Rev 2, OX 12.0-2-1 pars 12.0.4 states in part “Ihe Calibration Coordinator will
enter H¥T on the Mister Status List vpon receipt of the required calidration records.

The calibration certificate will provide a record of: a3 found, a3 left, unique MITZ
identifier. The accuracy of standards used for calibration will be equal to or better

than the instrumentation” calibrated®. .

033-nP-R-12, Rev 0, Pazz 2.6 states in part “calidration records identify, the
calibration procedurs (including revision) utilized to perform the calibration®.

¢ Acverss Condition:
Messuring and Test Equipment {u&m have been entered in the Master Status List without
documented evidence of tbe calidration rscord. Additicnslly some MITT calidratiocn
records do not contain isformation detailed in item § above.

Exazples arze:

° mean!!pe J Thermo 1e ID{ 8261-40-2 ic abown a3 Master Status list dated Sept
23, 71991 as being calibrated oo March 16, 1383. bhowever, the pertinent certificate
of calibration is missing from the QL Rzcords package.

° Stout Test Weights ID# 4935823, Stout Multixetsr IDf $067303, Stout Power Mater/mead
g: 4913048, Their certificates do not certais information described in item $
ve.

8 Does a significant condltion 19Does & stop work condition exist? 11 Response Dus Dats:
scverse 1o quality exist? Yes___NoX Yos__NoX ;U Yes- Allach copy of SWO 120 working days
#Yes, Cucls Oe: A B © - %Yes,CirceOne:A B C O from issuance

12Qequired Actions: Remedial [ Extent of Deficiency [} Preciuds Recunence Root Cause Determination

13 Recommended Actons: -
1. For the conditions noted in block §, sssure calibration package containg
sequired documentatioc and thst calibration records veflect ail
requized information.

2. Take action to: determine extent of condition, take action to precluds
tecurrence, m{ ident{fy zoot cause,

7 Initiater . Vs

X. R. Di

o ‘Q"“—Q k’*’\ pate & 14-2

18 Response Accepled

QAR Date
17 Amended Response Accepled 18 Amendec Responss Accepted

QAR Dste QADD Date -
18 Corrective Actions Verified 20 Closure Approved by:

QAR Date QADD Date

REV. 0891



ENCLOSURE §
CORRECTIVE ACTION REQUESTS ISSUED DURING AUDIT
(Continuation)
o It e
mlSlRS,AC'ég)‘ﬁ’,’:“n
OFFICE OF CIVILIAN soamno U
RADIOACTIVE WASTE MANAGEMENT | 7% ~=———
U.S. DEPARTMENT OF ENERGY e o L
WASHINGTON, D.C.
CORRECTIVE ACTION REQUEST
¥ Controling Document 2 Fslated Report No.
033-nr=0P-12.0 Audit 92-21
3 Responsibie Organzaton 4 Discussed With
uma K. Samati
$ Requirement:

033-nC-(P-12.0, Rev 2, OX 12:0-2-1, Pars 12.0.4 states in part “Calibration frequency
will De established consistent witb the sanufacturer’s or designer's recosmendatiocns®.

6 Adverse Corxiiton:
Several MITE wers not calibrated as required by tbe manufacturez’s or designer’s recosmendations.
Exanples sre:

° uneanﬂype J Thermocouple ID{ 82€1-40-2 was due for calibration en March 16,
1990, Bowever, seversl waivers were issued extending the due date until March 1§,
1991 based on tde instrumest Deing used io pn ongoing experirzent but requiri
to be recalibrated st the end of the experizment. The instrument was used unti
Feb 22, 1991 and no recalibration bas been performed yet.

° The le IDfa 3979271, 3979323 and 4004538 baz & due date for cslidration of
Rov 25, 1930. They were used until Jan 9, 1992 without being recalibrated since

the above due dats.

% Doss a significant condttion
sdverss 1o quafity exist? Yes___NoZX _
#Yes, CiclsOne: A B C

19Does & sicp work condition exist?

EYes.CirclaOne: A B8 € D

11 Response Dus Data:

Yes___NoX ;¥ Yes . Atach copy ot SWO 120 working days
from issuvance

12Required Actions: [X) Remedia! [ Extent of Deficiency ) Preciuce Recurencs [ Root Cause Determination

13 Recommended Actone:

1. Perforn tde necessary calibration oo tde instruments sefereace in block
6. 1t of tbe instruments are found out of celidration, mote 8l}
oses of the instrument since last gubutmu and require work to be
redone using instruments that ars eslidration.
2. Take acticn Lo determine: Rxtent of condition, sctioc to preclude
Nl
7 Intator P 14 lasua%p??d
X. R. Di N
e Q_”‘-‘-" LN e B~ 14-82] aroo L2 Date Q%Jf_}{
15 Flesponss Accepted 16 Response AccepTy V4
QAR Dsta QADD Oats
17 Amended Responss Accepled 18 Amended Response Accepled
QAR Dats QADD Date
18 Corrective Actions Verified 20 Closure Approved by:
QAR Date QADD Date

REY. 0891
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ENCLOSURE §
CORRECTIVE ACTION REQUESTS ISSUED DURING AUDIT
(Continuation)
OFFICE OF CIVILIAN 8 CARNO.; T-92-063

paTE: V192

SHEET: 2 __ oF 2 ___
QA

RADIOACTIVE WASTE MANAGEMENT
U.S. DEPARTMENT OF ENERGY
WASHINGTON, D.C.

CORRECTIVE ACTION REQUEST (Continustion Page)

13 Recommended Action(s) (continued)
recurzence and root cause.

REV. 0891



ENCLOSURE §
CORRECTIVE ACTION REQUESTS ISSUED DURING AUDIT
(Continuation)
wiv i arivAdl
THIS 18 ARED ST astp
OFFICE OF CIVILIAN $oanno, N
RADIOACTIVE WASTE MANAGEMENT | > pos
U.S. DEPARTMENT OF ENERGY el on 41—
WASHINGTON, D.C.
CORRECTIVE ACTION REQUEST
1 Controfing Document 2 Related Report No.
0330 ~QF-18.0/033-DEF-(P-17.0 Audit Report NE-92-21
3 Responsible Organczation 4 Discussed With
Ly, Dean Wolfe
§ Reguirement:

033-1-0P-18.0, Revision ), Pars. 10.0.5.4 states in part, "The audit plas includes the
QAPF requirements.®

033-NC-gP-37.0, Revision &, Pars. 17.0.5.2 states in “The records sust be
tunuu;gd to tde LR by thbe record source oe later tgt.nnib working days after the

tecords are completed.®

§ Adverse Condition:
Audit reports have been issued without followving procedural requirements.

Zxaxples are:

Audit Report No. NE-92-03 was issued on March 18, 1992 but it was transmitted to the
12 on ¥ay 11, 1992,

Audit vP-92-05. Tbe audit plan does not contain any QAPP elements, Additionally, the
n’:ggt zeport was issved on Juce 9, 1992, Dut was Rot transmitted to the LRC until June 26,
1992.

€ Does a significant eondition 19006 & s1op work condition exist? 11 Respones Due Date:
adverss fo quality exist? Yes___NoX Yez___NoX ;¥ Yes - Attach copy of SWO {20 vorking days
Vo5, CuclsOm: A B C RYes.CirceOne: A 8 C © froc issvance

V2Required Actions: [ Remedia! [E) Extent of Deficiency Prectude Recurrencs [T} Root Cause Detarmination

13 Recommended Actions:
1. Randonly select s sample of completed audit reports and determine if this is & repetitive
condition.
2. 1dentify measures to preclude recurrence.

3. Investigate to determine what caused the probles.

T iriator N " [14 tssuance A
sario R. Diaa Lg A Daua‘ |4.q2 QADD i‘ z, Dno/
5 hes Accepted 16 Response Acce
Date

QAR Date QADD
17 Amenced Response Accepled 18 Amended Response Accepied

QAR Dats QADD Date
18 Corrective Actions Verifed 20 Closure Approved by:

QAR Oate QADD Date

REV. 0891
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ENCLOSURE §
CORRECTIVE ACTION REQUESTS ISSUED DURING AUDIT
(Continuation)
wniGiiai
eI
OFFICEOF CIVILIAN ~ ~ |t cArNo. JEIA0
RADIOACTIVE WASTE MANAGEMENT | 317 ==———
U.S. DEPARTMENT OF ENERGY ‘ o
WASHINGTON, D.C.
CORRECTIVE ACTION REQUEST
1 Convolling Document 2 Related Report No.
03)-np-gr-17.0 Audit Report NF-92-21
3 Responsibie Organzation 4 Discussed With
L___I.Em. D. Wolfe/N. Bamati
$ Requirement:

033-n0-gP-17.0, Revision 4, Para. 17,0.5. 2 autu in tcn. "Record segments, such a3
caiibration information, are pot ¢ to the LRC until the package is
complete, which occurs when the equipment is ao looqer used

& Adverss Condition:

&:Recom of several Measuring and Teat zquipaent {MiTZ) bave not been transmitted to tbe
after they bave been declared no longer in

Calidbration information of the following Mi ID ¥os. 399GM0Y, 3763795, 4778699, 4250’41.
$067198, 1642427, 5015199, 4935828, and 5015265, were not found as OX records in the
Some of these equipment Bave been declared no longer in use as of October 1, 1991,

# Does & significant condition 10Doss & stop work concition exist? 11Response Due Dae:
adverss to quality exist? Yes___ NcX _ Yos___NoX ;N Yes. Attach copy of SWO |20 working days
WY¥es,ChcleOne: A B8 € NYes. CircleOne: A B € D froe issvance

2Required Actions: ) Remedial () Extent of Deficiency [ Preciude Recurence [ Root Cause Determinabon

13 Recommended Actions:
1. Take the necessary action to transmit the calibration zecords noted in Bleck § to the LXC.

2. Take actions to: Determine extent of deficiency, action to preclude recurrence, and
etermine root cause.

7 Initiator . . \ 7
Mario X. Dias “b!' o h“ 0“.84442
15 Responss Accepied
QAR Date
17 Amended Responss Accepted 18 Amended Responss Accepted
QAR Date QADD Date
19 Corrective Actions Verified 2¢ Ciosure Approved by:
QAR Date QADD Date

REV. 0891
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ENCLOSURE §
CORRECTIVE ACTION REQUESTS ISSUED DURING AUDIT
(Continuation)
W hiIG iy
TS 16 ARED STAMP
OFFICE OF CIVILIAN RN
RADIOACTIVE WASTE MANAGEMENT i
U.S. DEPARTMENT OF ENERGY seeT A - .
WASHINGTON, D.C.
CORRECTIVE ACTION REQUEST
¥ Controlling Document 2 Related Report No.
LLNL Quality Procedure 033-nP~(f 11.0 ne-92-21
3 Responsible Organization 4 Discussed With
e, D. Wolfe/B. Bryan

§ Requirement:

Parageepd 17.0.5.3 states the folloving

"Record transmittals received by the LRC are
inspected to assure they are legible...

€ Adverse Condition:

Contrary to this requirement, there vas oo objective gvidence tbat the LRC inspected and
sccepted Records Peckage for Sciantific Eotedook 00142 as legible (i.e., approximatel
308 of the Notebook pages had signaturs Dlocks partially or completely cut off on bot
bardcopy and fils at the 1XC).

Also, one Certificate of Calibration for multimeter ID 5067303, dated Septesber 6, 1991,
vas found to contain illegible informatioa.

18 Dces & stop work condition exist? 11 Response Due Date:
adverse fc quallty exist? Yes___ Noxx Yes__Nox ;¥ Yes- Attach copy of SWO 120 working days from
fYes, CiecteOng: A B C KVes.CicleOne: A B C D issuance

12Required Actions: (K] Remedial (D Exient of Deficiency  I) Preciude Recurrence  [§j Root Cause Determination

13 Recommended Actions:
Corzect LS and CRF (if required) copies of Scientific Notebook 00142. Determine cause of
condition. DBetermine if otder inspected/sccepted Scientific Notebooks indicate similar
problems. Take appropriste sctien to preclude recurrence.

Verify that Certificates of Calibration for MITE maintained by tbe LRC are legidle.
Zake appropriate actioo to correct any potentisl deficiency and preclude recurrence.

# Does s significant condtiion

7 initiator : 14 jgsuance H
e, Wirren PN Tt C E,
| & o e Date Vo far mow Dat
18 Response Accepled 18 Resporss Accs,
QAR Date QADD Date
17 Amenced Responss Accepled 18 Amended Response Accepted
QAR ‘ Date GADD Dste
18 Corrective Actions Verified 20 Closure Approved by:
QAR Dats QADD Date

REV. 0891



