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ENCLOSURE

1.0 INTRODUCTION

Members of the U.S. Nuclear Regulatory Commission (NRC) Division of Waste Management
Quality Assurance (QA) staff and technical staff observed the U.S. Department of Energy
(DOE), Office of Civilian Radioactive Waste Management, Office of Quality Assurance (OQA)
performance-based audit of the Civilian Radioactive Waste Management (OCRWM) System
Management and Operating Contractor (M&0). The audit, M&O-ARP-99-002 was conducted
on May 3-14, 1999, for work being performed at the M&O offices in Las Vegas, NV, and Sandia
National Laboratories in Albuquerque, NM.

The objective of this performance-based audit of the M&O by OQA was to evaluate the
processes and activities related to Total System Performance Assessment (TSPA).

The NRC staff's objective was to gain confidence that OQA and the M&O are properly
implementing the requirements of their QA programs in accordance with the OCRWM Quality
Assurance Requirements and Description document (QARD: DOE/RW-0333P) and Title 10 of
the Code of Federal Regulations (10 CFR), Part 60, Subpart G (which references 10 CFR Part
50, Appendix B).

This report addresses the effectiveness of the OQA audit and the adequacy of implementation
of QA controls in the audited areas of the M&O QA program.

2.0 MANAGEMENT SUMMARY

The NRC staff has determined that OQA Audit M&O-ARP-99-002 was useful and effective.
The audit was well organized and conducted in a professional manner. Audit team members
were independent of the activities they audited. The audit team was well qualified in the QA
and technical disciplines, and its assignments and checklist items were adequately described in
the audit plan.

The audit team concluded that the M&O QA program had been satisfactorily implemented for
the processes and work activities conducted to date. The audit team made six process
recommendations and initiated one Deficiency Report. The audit team was especially pleased
with the process being a totally integrated effort rather than being a coordinated effort. Involved
individuals were knowledgeable of the applicable procedures and the flowdown of
requirements. The NRC staff agrees with these conclusions and determined that this audit was
effective and the M&O QA program implementation for the TSPA effort was effective.

3.0 AUDIT PARTICIPANTS

3.1 NRC

William L. Belke QA Observer (Part time)
James Firth Observer (Technical Specialist)
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3.2 DOE/OQA

Kenneth 0. Gilkerson Audit Team Leader OQA/Quality Assurance
(ATL) Technical and Support

Services (QATSS)
Kristi Hodges Auditor OQA/QATSS
James Blaylock Auditor OQA/DOE
Jefferson McCleary Technical Specialist Woodward Clyde Federal

Services
Floyd H. Dove Technical Specialist Golder Associates

3.3 STATE OF NEVADA

Susan W. Zimmerman Observer

4.0 REVIEW OF THE AUDIT AND AUDITED ORGANIZATION

The OQA audit of the M&O was conducted in accordance with OCRWM Quality Assurance
Procedure QAP 18.2, internal Audit Program", Administrative Procedure AP 16.1 Q,
'Performance/Deficiency Reporting,' and AP 16.2Q, "Corrective Action and Stop Work." The
NRC staff observation of this audit was based on the NRC procedure, "Conduct of Observation
Audits," issued October 6, 1989.

4.1 Scope of the Audit

The performance-based audit was a limited scope audit mainly of the processes and activities
related to the TSPA. Since this was a performance-based audit mainly of the TSPA process,
the evaluation of the process effectiveness and availability of product acceptability was based
on the degree applicable program requirements were met, management commitments, and
expectations.

The Key Technical Issue associated with this audit is Total System Performance Assessment
and Integration.

4.2 Conduct of Audit

The audit was performed in a professional manner and the audit team was well prepared and
demonstrated a sound knowledge of the M&O and DOE QA programs. Audit team personnel
were persistent in their interviews, challenged responses when appropriate, and performed an
acceptable audit. The audit plan identified this as a performance-based audit in which the
evaluation process and product acceptability would be based on: 1) satisfactory completion of
the critical process steps; 2) acceptable results and quality of the end product;
3) documentation that substantiates quality of products; 4) performance of trained and qualified
personnel; and 5) implementation of applicable program elements. The audit included the
identification of TSPA goals and objectives, regulatory requirements, and applicable
methodology.
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The DOE audit team and NRC observers caucused at the end of each day. Also, meetings of
-the audit team and M&O management (with an NRC observer present) were held each morning
to discuss the current audit status and any preliminary findings.

4.3 Timing of the Audit

The NRC staff believes the general timing of the audit was appropriate for OQA to evaluate the
pertinent M&O activities associated with the ongoing TSPA process and implementation of the
respective QA program. The OQA believed it would be prudent to perform this audit early
enough in the process to determine that this activity did not have any serious deficiencies
during its development. TSPA represents the final user of a range of data and calculations
performed elsewhere in the project. A number of changes within the M&O and DOE QA
programs have the potential to influence ability the ability to qualify future TSPA products.
Consequently, a future audit of Performance Assessment Operations (PAO) could identify the
success of program-wide QA process changes and the efficacy of the PAO procedures applied
to a qualified product.

4.4 Examination of QA Programmatic Elements

Due to other priorities during the week of this audit, the NRC QA observer was only able to
observe a small portion of this audit. The NRC observer observed that each of the auditors
reviewed related documentation and interviewed a representative sample of M&O personnel to
determine their understanding of implementing procedures. Checklists were used effectively
and issues were pursued beyond the checklists when appropriate. NRC observers were
provided ample opportunities to provide comments and ask questions.

The audit team evaluated the critical process for identifying TSPA goals and objectives,
regulatory requirements, data acquisition, external and internal reviews; scientific investigations,
interfaces, and use of qualified personnel.

In November 1997, a vertical slice review was performed by the line organization on the TSPA
1995 Waste Form Degradation and Solubility Limits. A vertical slice review was also conducted
on the Site-Scale Unsaturated Zone Flow Model in December 1997/January 1998. For both
reviews, several areas were identified as needing improvements and related to the TSPA
process. Similar findings surfaced during the DOE audit process and documented on the
various Corrective Action Requests and Deficiency Reports. A QA Performance Assessment
transition program was developed to respond to correcting the deficiencies and implement
corrective action. During this audit, the NRC QA observer requested information on the status
of the transition plan and an explanation of how the vertical slice findings were being tracked
and addressed. A comprehensive presentation from the M&O Engineering Barrier Systems
Department Manager was given to the NRC QA Observer to fully explain how each of the
vertical slice findings were handled. The actions associated with this program included
procedure revisions, training, and reviews of documents and data and software. This
presentation fully addressed the NRC request. The only remaining action was to formally close
the actual Transition Program that was initiated for the vertical slice process. The M&O
Manager indicated he would initiate documentation for this closure.
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4.5 Examination of Technical Activities

The audit was a limited scope audit of the processes and activities related to Total System
Performance Assessment. The audit took place at the M&O and Sandia National Laboratories
(SNL) facilities in Albuquerque, NM. The NRC technical specialist observer observed the first
week of the audit, which took place at the M&O facilities in Las Vegas, NV.

This was a performance-based audit that addressed the following processes and products:
(1) process of abstracting models from the model abstraction workshops through final
implementation, (2) abstractions of particular models, (3) preparation of performance
assessment input into the working draft License Application (LA), and (4) documentation of the
implementation of abstractions, assumptions, default numbers, and reviews of performance
assessment calculations. The audit also addressed the status of the TSPA transition plan and
the results of the TSPA Peer Review. Work on the TSPA chapters of the working draft LA had
been deferred, which resulted in a decreased emphasis on this product during the audit.

The technical specialists identified a detailed list of characteristics that were to be evaluated.
The identified characteristics in the QA checklist were appropriate for addressing those
processes and products that were the focus of the audit. The audit team used its checklist, and
additional questions when appropriate, to evaluate TSPA products and processes. The
auditors focused on the following models within the TSPA: waste package degradation,
biosphere, groundwater flow and transport in the unsaturated zone; groundwater flow and
transport in the saturated zone; and thermohydrology. The audit team provided ample
opportunities for observers to provide comments and ask questions. The examination of
technical activities was facilitated by the candidness of the M&O and SNL staff.

A number of inquiries could not be addressed in Las Vegas and were deferred to SNL during
the second week of the audit. The auditors identified those issues that had to be deferred and
focused their efforts on issues that could be addressed at the M&O facilities in Las Vegas,
including the documentation of problems associated with the identified deficiency. Initially, the
audit team appeared to have been slowed by an incomplete understanding of the information
flow within TSPA and the organizational structure used to manage this information flow. There
was evidence that the Technical Coordinating Team provided a mechanism for integrating the
different components of the TSPA and managing the flow- of information.

The audit team identified and evaluated procedures used to control the use of information. The
auditors evaluated the ability to trace data to its source and determined that TSPA information
is verified only via the Data Tracking Number assigned to data in the Technical Database
Management System and not to its source. Examples from the viability assessment (VA) and
calculations supporting the License Application Design Selection were used to evaluate the
traceability of data, the propagation of unverified data, qualification status of computer codes,
and the implementation of procedures. Data for the VA were not traceable beyond the
Technical Basis Document. It is likely that preliminary data (i.e., data to be verified) will
continue to be used in TSPA calculations. The auditors evaluated the processes for addressing
this preliminary data and the results of calculations performed using this preliminary data. The
processes for treating preliminary data are affected by CAR-98-C-002 and the Process
Validation and Re-Engineering efforts.
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During this audit, the NRC technical specialist requested information on how model uncertainty
is addressed and documented. This question was discussed at length during the audit and a
written response was provided. The treatment of features, events, and processes (FEPs) will
be more systematic in TSPA-SR. In some cases, alternate conceptual models are related to
particular FEPs; the treatment of these alternate conceptual models may benefit from the more
systematic approach to FEPs. In addition, several approaches will be taken to address
alternative conceptual models. Workplans and Outlines in AP 3.1OQ analyses suggest that
model uncertainty will be treated through the different stages of analyses, beginning with the
model abstraction workshops and continuing through performance assessment calculations.

4.6 Audit Team Qualification and Independence

The qualifications of the ATL and audit team members were found to be acceptable in that they
each met the requirements of QAP 18.1, Auditor Qualification.

The audit team members did not have prior responsibility for performing the activities they
audited. The audit team members were prepared in the areas they were assigned to audit and
were knowledgeable applicable procedures. The checklist was adequately formulated and
covered the subject matter well.

4.7 NRC Staff Findings

For this performance-based audit, the QA programmatic and technical portions of the audit
were conducted in a professional manner and the audit team adequately evaluated activities
using objective evidence. The ATL was effective in his daily presentations to the auditee and in
providing guidance to the audit team.

The checklist questions provided a sound basis from which to conduct this performance-based
audit and reach an accurate conclusion on the performance assessment process. Both the
auditors and auditee were knowledgeable in their respective disciplines. The various
contributors to the TSPA development demonstrate that there is adequate coordination for the
preparation and coordination of the TSPA process.

4.8 Summary of OQA Findings

The application of QA controls was determined to be effective for the TSPA process. The NRC
staff agrees with this conclusion.

At the post audit meeting, the audit team presented one preliminary deficiency and five
recommendations. The deficiency is summarized below. A recommendation does not require
a response unless requested by the auditor.

The implementation of the procedural requirements for the review of work planning and
direction documents did not address accuracy, precision, and representativeness of the results.
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D. Shelor - 2 -

A written response to this letter and the enclosed report is not required. If you have any
questions please call Bill Belke of my staff on (702) 794-5047.

Sincerely,

(4G ?~5cJ h
C. William Reamer, Chief
High-Level Waste and Performance
Assessment Branch

Division of Waste Management
Office of Nuclear Material Safety

and Safeguards

Enclosure: As stated
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S. Rousso - 2 -

A written response to this letter and the enclosed report is not required. If you have any questions
please call Bill Belke of my staff on (702) 794-5047.

Sincerely,

C. William Reamer, Chief
High-Level Waste and Performance
Assessment Branch

Division of Waste Management
Office of Nuclear Material Safety

and Safeguards

Enclosure: As stated
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