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Executive Summary

The U.S. Department of Energy (DOE), Office of Civilian Radioactive Waste Management
(OCRWM) conducted this root cause analysis in response to Condition Report (CR) 5223
associated with the Yucca Mountain Project. CR 5223 reports the discovery of emails written by
a small number of employees of the U.S. Geological Survey (USGS) suggesting that the
technical product output, software, and information related to the infiltration Analysis and Model
Report (AMR) prepared by the USGS may not have met applicable quality assurance
requirements. The USGS is an agency within the U.S. Department of the Interior and has been
involved with the study of water infiltration and related model development at Yucca Mountain in
support of DOE since the mid-1980s.

In November 2004, a number of USGS emails were
What is a Condition Report (CR)? discovered during a review of legacy emails for
A CR is a document used to report inclusion in the Licensing Support Network (LSN).
adverse conditions related to work The LSN is an electronic database of documents
activities, what caused the and records which OCRWM is required to make
conditions, and corrective actions available prior to submittal of the license application
taken to resolve the conditions. to the Nuclear Regulatory Commission (NRC) for the

Yucca Mountain repository. These emails were

reported to DOE in March 2005.

OCRWAM established a Root Cause Analysis Team (Team) to determine the root cause(s)
associated with the USGS emails and the extent of condition. The Team was also tasked to
determine: a) whether the attitudes and behaviors exhibited by the small group of people
responsible for the subject emails were seen in other parts of the OCRWM program; b) whether
the infiltration AMR, developed by USGS and referenced in the subject emails, met applicable
requirements; and c) whether opportunities were missed to identify and act on conditions
adverse to quality associated with the infiltration modeling products.

In the extent of condition review, over 900,000 emails were key word searched, and more than
50,000 LSN-relevant and non-relevant emails from 14 million email records in the OCRWM
email warehouse were physically reviewed. Additionally, over 7,000 documents related to the
Corrective Action Program (CAP) and 1,138 records from the employee concerns programs
were reviewed. In performing the root cause analysis and extent of condition determination, the
Team reviewed documents and data spanning a 24-year period, from 1982 to 2006, and also
conducted interviews with project staff and management. The Team’s conclusions are
summarized below.

Conclusions

USGS Emails

o The USGS emails suggesting noncompliance with quality assurance requirements were
written over a six-year period, between 1998 and 2004, and the authors were limited to a
small group of USGS employees.

e The emails appeared to represent frustration with work pressures including quality
assurance requirements, competition with the national laboratories and the management
and operating (M&O) contractor for Yucca Mountain work, funding and schedule constraints,
and competing work priorities with other USGS assignments.

e The authors of the USGS emails expressed a negative attitude about the quality assurance
program and suggested noncompliance with quality assurance requirements through
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actions such as backdating documents, making up dates of task completions, and
misrepresenting information.

Some USGS managers were aware of the negative attitudes toward quality assurance
expressed by the USGS employees responsible for the infiltration model. The Team found
no indication that this situation was addressed prior to the issuance of CR 5223 in March
2005.

Some of the USGS emails in question were also sent to staff at Bechtel SAIC Company,
LLC (BSC), the current M&O contractor for the Yucca Mountain Project, and to staff at
Sandia National Laboratories and Los Alamos National Laboratory who were working on the
Yucca Mountain Project. There is no indication that the individuals who received these
emails initiated a CR.

The Team examined modeling software, model reports, and scientific notebooks associated
with the USGS work but found no evidence that the referenced information was falsified or
modified as suggested in the emails.

The Team determined that the negative attitudes toward quality assurance requirements
expressed in the USGS emails were limited to a small number of USGS employees who
exchanged the emails and were not pervasive throughout OCRWM or its contractors.

Infiltration and Other AMRs

The infiltration AMRs prepared by the USGS and by BSC did not meet the traceability and
transparency requirements specified in the Quality Assurance Requirements and
Description (QARD) and the implementing procedures. Initial attempts to replicate the
output of the infiltration model were not successful. However, after consultation with the
USGS in March 2006, OCRWM was able to reproduce all of the infiltration model results.

During the development of the infiltration AMRs, quality assurance processes were not
always effective. After the infiltration products developed by the USGS had been reviewed,
delivered, and accepted in accordance with OCRWM procedures, 35 separate CRs were
written to address infiltration product quality.

Five other AMRs, developed by the national laboratories and BSC, were assessed by a
separate OCRWM team to determine if results could be reproduced. The independent
assessment team was able to reproduce AMR results for three of the AMRs but experienced
difficulty with two of the AMRs. However, after correcting the identified deficiencies, the
assessment team was able to reproduce the output from these two remaining AMRs.

The reviews of previous CRs, audits, and surveillances related to other AMRs identified
some issues with traceability and transparency, records packages, and work product
verification, but these issues were minor and none of them affected the validity of model
outputs and results.

Programmatic Issues

Reporting of the USGS emails as a condition adverse to quality was not performed in a
timely manner. In November 2004, a BSC employee discovered the initial 18 emails and
reported the emails to BSC management who, in turn, reported the information to BSC legal
counsel. Four months elapsed before BSC notified DOE management and generated CR
5223 in March 2005.

Root Cause Analysis Report for Condition Report 5223



o Of the issues identified in the extent of condition review, none are comparable in
significance or duration to those associated with the USGS emails that are the subject of CR
5223 as discussed in this report.

o The issues identified in the CRs written on the infiltration AMR and associated infiltration
reports were consistent with issues that had been previously identified in other CRs and root
cause analysis reports.

o Prior corrective actions were not completely effective in preventing recurrence, as evidenced
by repeated issues associated with infiltration model software, electronic data sets, scientific
notebooks, and technical errors.

¢ Trending was not effective in identifying recurring and systemic issues with the infiltration
products. Corrective actions were generally aimed at individual conditions without
necessarily addressing the underlying causes or process weaknesses.

e OCRWM has procedures for software and modeling product development, review, and
acceptance. Procedures are also in place for corrective actions, root cause analyses, and
trending. The Team found that, in general, these procedures were followed but the
implementation of these procedures was not always effective as evidenced by the technical
issues, audit findings, and CRs related to the infiltration and other work products that were
identified subsequent to product acceptance by OCRWM.

e OCRWM was not completely effective in managing the application of quality assurance
requirements to the infiltration work performed by the USGS. There was a lack of
accountability in the preparation of some technical products prepared by the USGS
infiltration team. The Team also found that audits and assessments of the infiltration work
products identified issues but the corrective actions were not always effective. These
circumstances contributed to poor work practices and indicated weaknesses in the
implementation of quality assurance by the USGS infiltration group.

Root Cause and Contributing Causes

The Team identified the following root cause issue:

OCRWM senior management failed to establish and hold the OCRWM organization accountable
for meeting quality expectations with regard to the infiltration products.

The Team identified the following contributing causes:

e OCRWM failed to fully implement an effective nuclear culture within those groups
responsible for preparing infiltration products.

¢ OCRWM failed to hold individuals accountable for infiltration product quality.

o OCRWM did not fully implement quality assurance requirements with line management
accepting ownership and accountability for the infiltration products.
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1.0 Introduction

This root cause analysis has been conducted in response to Condition Report (CR) 5223.
CR 5223 reports the discovery of emails written by a small number of employees of the U.S.
Geological Survey (USGS) suggesting that some of the technical product output, software,
and information related to the infiltration Analysis and Model Report (AMR) prepared by the
USGS may not have met applicable quality assurance requirements.

The charter for the Root Cause Analysis Team (Team) was issued on July 18, 2005, by the
Deputy Director, U.S. Department of Energy (DOE) Office of Civilian Radioactive Waste
Management (OCRWM), Office of Repository Development, and was amended on December 1,
2005. The Team charters and list of Team members are provided in Appendix A1.

The charter directed the Team to consider, evaluate, and determine the root cause(s) and
extent of condition regarding the USGS emails. In addition, the Team was tasked to determine
the following:

o Whether the infiltration AMR met applicable requirements,

o Whether the attitudes and behaviors exhibited by the small group of USGS employees who
wrote the subject emails were seen in other parts of the project, and

o Whether opportunities were missed by OCRWM personnel and organizations to identify and
act on conditions adverse to quality associated with the infiltration AMR.

This root cause analysis report presents background information and a description of the
conditions identified in CR 5223, analysis of conditions, conclusions regarding causes, extent of
condition/cause, and recommendations for corrective actions to preclude recurrence of the
identified conditions. Appendices supporting this root cause analysis are provided on a
compact disk that accompanies this report.

2.0 Background

DOE is the Federal agency responsible for the management and disposal of spent nuclear fuel
and high-level radioactive waste. In 1982, Congress enacted the Nuclear Waste Policy Act that
established the high-level waste disposal program for the United States, and directed that a
general plan be prepared for characterizing a candidate repository site for permanent disposal
of the nation’s high-level radioactive waste and spent nuclear fuel. Various locations and
geologic formations across the United States were reviewed for their potential to support a deep
geologic repository. Between 1982 and 1987, technical investigations and evaluations of
potential sites were conducted. In 1987, the Nuclear Waste Policy Act of 1982 was amended,
directing DOE to characterize only the Yucca Mountain site in Nevada.

In 2002, the Secretary of Energy recommended the Yucca Mountain site to the President for
use as a high-level radioactive waste repository. This recommendation initiated a formal
approval process that included passage of a joint resolution by Congress and signature by the
President.

As required by the Nuclear Waste Policy Act of 1982 (as amended), the proposed geologic
repository is to be licensed and regulated by the Nuclear Regulatory Commission (NRC). In
preparation for becoming a licensee, OCRWM established programs and procedures to address
the NRC'’s requirements and guidance. OCRWM developed the Quality Assurance
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Requirements and Description (QARD) document (DOE 2006a) that describes the overarching
quality assurance requirements for the program.

Among the procedures that implement the QARD is procedure AP-16.1Q, Condition Reporting
and Resolution, which establishes a process to ensure that adverse conditions related to work
activities are identified and resolved. CRs, classified as Level A, B, C, or D depending on
significance, are used to document issues and corrective actions. Level A represents the
highest significance level and requires a root cause analysis, extent of condition determination,
and actions to preclude recurrence. For each CR, a responsible manager is assigned to
investigate the circumstances of the CR and develop and implement corrective actions.
Corrective actions are tracked to completion through the CR process. Effectiveness reviews are
performed for all Level A CRs to ensure that the implemented corrective actions are effective in
mitigating the identified issues.

NRC regulations require that, prior to submitting the license application, DOE make available its
“documentary materials” using an electronic system known as the Licensing Support Network
(LSN). As part of the efforts to identify records for inclusion in the LSN, OCRWM contractors
conducted a review of emails in inactive accounts, including some USGS accounts. The USGS
has been involved with the study of water infiltration and model development at Yucca Mountain
in support of DOE since the mid-1980s. During the email review process, a reviewer discovered
a number of USGS emails that suggested disregard for and noncompliance with OCRWM
quality assurance requirements (see Appendix A2). Subsequent searches revealed additional
emails containing similar content written by the same USGS employees who authored the initial
emails. Some additional representative emails are provided in Appendix A3.

2.1 Chronology of Events and Interim Actions Following Discovery of the
USGS Emails

The USGS emails were identified in November 2004 by a Bechtel SAIC Company, LLC (BSC)
screener who was reviewing emails from individuals with inactive email accounts. BSC is the
current management and operating (M&QO) contractor for OCRWM. Some of the events that
ensued upon discovery of the emails are listed below.

e November 2004. The project manager of the email review team was apprised of the
existence of the emails and provided them to BSC legal counsel sometime before the
Thanksgiving holiday.

e December 2004. BSC legal counsel prepared a document indicating that the USGS emails
could have programmatic impacts and outlining possible actions. BSC legal counsel
conducted a conference call with representatives of DOE's Office of General Counsel (GC)
and GC's outside counsel, but did not discuss the substance of the subject emails. The
suggestion of noncompliance with quality assurance requirements was not discussed during
this conversation.

e March 9, 2005. During a briefing with BSC legal counsel, the BSC Employee Concerns
Program Manager was informed of the emails. Upon learning of the emails, the BSC
Employee Concerns Program Manager obtained copies of the emails and immediately
notified the OCRWM Concerns Program Manager.

e March 10, 2005. The Deputy Director of OCRWM, Office of Repository Development, was
informed of the existence and content of the USGS emails and notified the OCRWM Acting
Director and the DOE Office of Inspector General (IG) regional office.
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March 11, 2005. Senior DOE managers in Headquarters were subsequently notified.

March 16, 2005. The Secretary of Energy announced that a DOE |G investigation into
potential criminal misconduct would be conducted, and the Department of the Interior |G
also initiated an investigation. OCRWM initiated an evaluation to identify any circumstances
similar to the USGS emails. This evaluation included conducting a large sample search of
emails for key words and phrases and also reviewing records from DOE and BSC systems,
including the OCRWM Concerns Program, the BSC Employee Concerns Program, and the
OCRWAM Corrective Action Program. Concurrently, OCRWM initiated a study of the
technical impact of the USGS emails on the infiltration modeling work and results.

March 28, 2005. CR 5223 was issued by BSC identifying the potential noncompliance with
quality assurance requirements. The CR was designated as a Level B condition.

June 20, 2005. CR 5223 was transferred to DOE from BSC and elevated to a Level A
condition, which requires a root cause analysis and extent of condition determination.

June 20, 2005. In order to evaluate transparency and traceability, OCRWM initiated the first
of two independent assessments (DOE 2005) to determine if the results of an AMR — the
Biosphere Model Report — could be reproduced without recourse to the originator, using
information only available from the existing quality assurance records and information
management systems. These independent assessments were part of the initial actions to
support the extent of condition review of the infiltration AMR.

July 18, 2005. OCRWM issued the charter for the Team, and this root cause analysis and
extent of condition determination for CR 5223 was initiated.

July 25, 2005. OCRWNM initiated a second independent assessment (DOE 2006b) to
determine if the results of four additional AMRs could be reproduced without recourse to the
originator, thus evaluating the transparency and traceability of the AMRs.

October 13, 2005. OCRWM issued a letter to the USGS requesting that the USGS develop
and implement a process to certify the scientific work completed for OCRWM (Golan, P.
2005) (see Appendix A4.1).

December 1, 2005. OCRWM revised the charter for the Team to clarify the problem
statements that were to be evaluated and to update Team membership.

February 17, 2006. OCRWM published the technical evaluation regarding the impact of the
USGS emails. This document, DOE/RW-0583, was entitled Evaluation of the Technical
Impact on the Yucca Mountain Project Technical Basis Resulting from Issues Raised by
Emails of Former Project Participants (DOE 2006c). OCRWM concluded that the net
infiltration rate estimates developed by the USGS employees were independently
corroborated by the results of several studies conducted by other organizations regarding
water infiltration and recharge rates in the southwestern U.S., where the Yucca Mountain
repository site is located.

April 25, 2006. The DOE IG reported in Memorandum 2006-04-25 (DOE |G 2006) that its
investigation was complete, with no findings of criminal misconduct.

May 4, 2006. The Department of the Interior IG issued a report on the results of its
investigation (DOI IG 2006) which found that “the substance of several questionable e-mails,
and the related conduct discussed, either did not occur or could not be substantiated.”
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o July 27, 2006. The USGS Acting Director submitted a response to the OCRWM letter dated
October 13, 2005, describing the USGS process for certifying the scientific work completed
for OCRWM, including the USGS’s product review and approval policy and steps being
taken to ensure product quality (see Appendix A4.2).

2.2 Technical Evolution of the Infiltration Model and Significance of Email
Content

The USGS emails that suggest noncompliance with quality assurance requirements were
associated with the conceptual and numerical models that provide estimates of infiltration
expected under present-day and future climate conditions. Net infiltration is that portion of
precipitation that works its way below the root zone and cannot readily be evaporated or
transpired by plants back into the atmosphere.

The primary technical work in question is the AMR,
Simulation of Net Infiltration Under Modern and
Expected Future Climate Conditions (USGS 2000),
developed by the USGS employees who
exchanged the emails. The AMR, issued in June
2000 as a scientific analysis, presents infiltration
maps calculated using this model. Due to
procedural changes, the June 2000 AMR was
superseded and reissued in November 2004 as a
scientific model, Simulation of Net Infiltration
Under Present-Day and Expected Future Climate
Conditions (BSC 2004). The 2004 model,
prepared by the M&O contractor, also relies upon the work of the USGS employees who
exchanged the emails.

What is an Analysis and Model
Report (AMR)? An AMR is a report
that summarizes a particular body of
scientific work and provides
conclusions, output from numerical
simulations, or in some cases, both.
AMRs document the spectrum of
scientific activities that support Yucca
Mountain post-closure performance
assessment.

3.0 Methodology

This root cause analysis was conducted in accordance with procedure AP-16.1Q, Condition
Reporting and Resolution. The Team conducted a wide-ranging analysis to determine the
causation of the USGS emails, to assess the extent to which this condition may have occurred
elsewhere in the OCRWM program, and to address the other three areas of the Team’s charter
related to the quality of technical products produced by the OCRWM program. Appendix A
provides background information and evidence used by the Team in conducting the root cause
analysis. A glossary of terms is also included in Appendix A.

The Team reviewed several types of information, as shown in Table 1, as the foundation for its
analysis. As part of its investigation, the Team also conducted a series of interviews with past
and present OCRWM personnel who had been involved with the development of the infiltration
model and associated activities. The interviews were used to supplement the Team’s
examination of emails, CRs, audits, and other materials.

The individuals interviewed comprised a cross-section of OCRWM employees and contractors
including management, technical leads/principal investigators, BSC legal counsel, and
specialists in quality assurance, corrective actions, regulatory and public affairs, records/data,
employee concerns, safety, and performance assessment. The selection of the interviewees
was based upon the Team’s assessment of what type of information was necessary to address
specific root cause issues. Interviewees were selected who had direct contact and experience
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with the individuals responsible for the infiltration model or had participated in its development
and/or approval in some capacity. Questions posed to the interviewees were designed to elicit
information from relevant personal experiences and/or confirm or clarify findings developed by
the Team. Questions were specific to each interviewee’s area of expertise and relevant
experience with the root cause issues.

The Team did not contact any current USGS employees and specifically, the authors of the
subject emails and their supervisors, so as not to conflict with investigations being conducted by
the DOE IG and Department of the Interior IG. Internal records and email systems maintained
by the USGS also were not accessible during this effort, with the exception of copies of a
number of emails that the USGS had submitted to the House of Representatives Government
Reform Committee, Subcommittee on the Federal Workforce and Agency Organization, and
that were obtained directly from the Department of the Interior. The Team interviewed other
(non-USGS) project personnel with direct experience relevant to the root cause analysis and
reviewed documentation available in the public domain or within the OCRWM records system.

Table 1. Sources of Information Used in the Root Cause Analysis

Information Source

Evaluation

USGS emails

Reviewed the original 18 USGS emails identified during the 2004 email review
and additional USGS-related emails found during subsequent search activities.
(Appendices A2 and A3)

Interviews of current and
former project personnel

Interviewed over 40 current and former project personnel.

Letters regarding USGS
certification of scientific work

Reviewed OCRWM letter requesting USGS certification of scientific work
performed for the Yucca Mountain Project and USGS response. (Appendices
A4.1 and A4.2)

OCRWM emails Reviewed the results of keyword searches and physical reviews, conducted by
a separate OCRWM team, of emails drawn from across OCRWM. (Appendix
A5)

CRs Reviewed the results of an examination of CRs conducted by a separate

OCRWM team. (Appendix A5)

Employee concerns

Reviewed the results of an examination of all OCRWM Employee Concerns
(1991 through November 2005) and BSC Employee Concerns (2002 through
November 2005) conducted by a separate OCRWM team. (Appendix A5)

USGS letter signed by 17
USGS employees

Reviewed USGS letter dated August 17, 1988, regarding quality assurance
concerns. (Appendix AG)

USGS memorandum
concerning the infiltration
report

Reviewed an internal USGS memorandum dated March 29, 2000 from the
Senior Reports Advisor, USGS, concerning problems with an infiltration report
used by the USGS in the development of the 2000 version of the infiltration
AMR. (Appendix A7)

Regulatory Integration Team
(RIT) Decision Summary

Reviewed RIT Decision Summary which documented the rationale for
deferring further work on infiltration modeling products until after submittal of
the license application. (Appendix A8)

CRs related to AMRs

Reviewed selected CRs from 2000 to 2006 to identify issues with the
infiliration model and associated reports. (Appendix A9.1)

Audit and surveillance reports

Reviewed audit and surveillance reports related to USGS issued from 1982 to
2005. (Appendix A9.2)
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Table 1, Continued. Sources of Information Used in the Root Cause Analysis

Information Source

Evaluation

Quality assurance procedures
and change history

Reviewed quality assurance procedures applicable to modeling and analysis to
provide input into the Team's assessment of the quality assurance program.
(Appendix A9.2)

Prior lessons learned, root
causes, and other evaluations

Reviewed prior lessons learned, root causes, and other evaluations from 2000
to 2005 to determine their applicability to this root cause analysis and extent of
condition determination. (Appendix A10)

Impact assessments of AMRs

Reviewed the findings of an evaluation of five AMRs conducted by individuals
outside the Team to assess transparency and reproducibility of model results.
(DOE 2005 and DOE 2006b)

Technical assessment of
infiltration AMR

Reviewed the findings of an assessment of the infiltration AMR conducted by
the Infiltration Technical Team Special Project and documented in CR 6334.

CR 6334

Reviewed CR 6334, which documents approximately 100 traceability and
transparency issues associated with the electronic data sets, software codes,
and output results of the infiltration AMR. (Appendix A11)

Trending reports

Reviewed trending reports issued November 2003 through February 2006.

Internal evaluations/surveys

Reviewed documentation from the Safety Conscious Work Environment
(SCWE) surveys and Corrective Action Program.

3.1

Root Cause Analysis Approach

The Team used a recognized root cause analysis methodology, the Phoenix Approach®, and
other problem-solving tools to determine the root cause of the condition revealed in the USGS
emails. This approach includes evaluation of the consequences and significance of the event
and an identification of the factors that affected it. The Team used a series of analytical tools
including Eight Questions, Comparative TimeLine®, Factor Trees, Barrier Analysis Matrix, and
Missed Opportunities Matrix to structure and document its analysis (see Appendix B). The
results obtained from each tool were factored into the overall determination of the root and

contributing causes.

3.2

Extent of Condition Approach

The Team looked at a variety of indicators to determine the extent of condition. For example,
trend reports, corrective action reports, and the analysis of five AMRs were reviewed to
determine whether deficiencies similar to those found in the infiltration model were identified in
other work. To determine whether the attitudes and behaviors suggested in the USGS emails
existed across the OCRWM program, sources such as emails, employee concerns, and CRs

were reviewed.

The results of the reviews focused on attitudes and behaviors were compiled in a report
provided to the Team (Appendix A5). The OCRWM reviews examined:

¢ More than 7,000 CRs, Deficiency Reports, and Corrective Action Reports,

e More than 1,138 employee concern reports, and

e Alarge sampling of emails from across the OCRWM program.
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Different search techniques were used in the sampling of the emails to suit the size of the data
set and to ensure representative results. These included:

o A keyword search of over 900,000 emails from the population of emails considered relevant
for inclusion in the LSN, resulting in a physical review of over 20,000 email records,

e A physical review of an additional 9,000 emails deemed relevant for inclusion in the LSN,
and over 5,000 non-relevant emails, and

e Statistical sampling of the 14 million records in the OCRWM email warehouse, resulting in a
physical review of 25,055 LSN-relevant and non-relevant emails.

These reviews looked specifically for two characteristics evident in the USGS emails: a
negative attitude toward quality assurance, and indications of willful misconduct or
noncompliance with quality assurance requirements. Where such characteristics were found,
reviewers also attempted to determine whether there was supervisory knowledge of the
behavior or attitude, whether it had been reported, and the longevity of the condition.
Additionally, reviewers identified any emails that gave indications of potential conditions adverse
to quality so that those conditions, even if not relevant to the extent of condition review, could be
analyzed, trended, and addressed as appropriate.

Reviewers forwarded any suspect records to subject matter experts for further analysis. Subject
matter experts researched the suspect records by consulting relevant documentation and
gathering background information from knowledgeable staff, as appropriate. In some cases
where the author was still a current employee, that employee was asked to provide further
perspective on the subject email and to explain how the issue discussed in the email was
handled. For emails that indicated the author was aware of a quality issue, an important part of
the analysis was to determine whether action had been taken to initiate a CR or otherwise
appropriately address the issue. In the majority of cases, analysis of additional contextual
information revealed that emails were part of normal work discussions, or that appropriate
follow-up of issues had occurred. The results of the email review and analysis process were
provided to the Team for evaluation and use in the extent of condition reviews.

4.0 USGS Emails

Issue To Be Addressed:

Emails were discovered suggesting violations of the Quality Assurance Program.

4.1 Investigation

The Team reviewed USGS emails and also conducted an extent of condition review to
determine whether the attitudes and behaviors suggested in the USGS emails were evident
elsewhere in the OCRWM program. Findings from this analysis are presented below.

4.2 Findings Regarding USGS Emails

e Eighteen emails written between 1998 and 2000 by employees of the USGS contain several
examples of what appeared to be a negative attitude and disdain regarding quality
assurance requirements. Subsequent to the discovery of the 18 emails, OCRWM identified
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additional USGS emails, expressing similar attitudes, written through 2004 and associated
with the same individuals who authored the initial emails. Some USGS management
personnel were recipients of these emails.

While most of the infiltration modeling work was performed between 1998 and 2001, the
USGS employees who developed the infiltration model were intermittently involved in
documentation and validation activities through April 2005. The emails of concern occurred
over a six-year period, from 1998 to 2004. The individuals principally involved in the email
exchange no longer work on the Yucca Mountain Project (effective April 2005).

Some of the USGS emails suggested the potential for deliberate misconduct, such as
backdating documents, making up dates of task completions, and misrepresenting
information. From the investigation of the modeling software, model reports, and scientific
notebooks associated with the USGS work, the Team found no evidence that the referenced
information was falsified or modified as suggested in these emails. In addition, during the
June 29, 2005 hearing of the Federal Workforce and Agency Organization Subcommittee of
the House Government Reform Committee, one of the USGS employees who authored
some of the emails testified under oath, “I have never falsified any documents related to
Yucca Mountain or any other project” (U.S. Congress 2005).

The USGS emails contain indications of poor quality assurance practices related to the
infiltration work products. For example, the emails suggest that codes and data sets were
not managed properly and were not submitted as required to the Technical Data
Management System. This resulted in the apparent loss of some data sets and the failure
of efforts in 2004 and 2005 to assemble the necessary files to re-run the infiltration model.
The USGS employees responsible for the infiltration model made draft versions available to
OCRWAM but did not complete the work required to incorporate USGS review comments and
secure the USGS Director’s approval. Other examples involved deferral of certain quality
assurance and technical tasks (such as cleaning up software code) due to perceived time
and funding pressures.

There were a few members of the USGS infiltration team who demonstrated a negative
attitude and disdain toward quality assurance requirements. Although the USGS was
experienced in performing scientific investigations, the USGS employees supporting the
OCRWM program had limited prior experience with work subject to NRC regulations and the
associated quality assurance requirements.

Interviews conducted by the Team provided confirmatory statements that the USGS
employees who exchanged the emails displayed a negative attitude toward quality
assurance and openly discussed potential methods for circumventing quality assurance
requirements. An early indication of these attitudes was a 1988 letter addressed to
OCRWM by 17 USGS employees (including one of the employees who worked on the
infiltration model) expressing concerns about quality assurance requirements (see Appendix
AB).

Some USGS managers were aware of the apparent negative attitudes toward quality
assurance expressed by some of the USGS employees responsible for the infiltration

model. The Team found no indication that this situation was addressed prior to the issuance
of CR 5223 regarding the emails in March 2005.
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o Some of the USGS emails expressing negative attitudes about quality assurance and
possible misrepresentation of data and modeling work were also sent to individuals at BSC,
Sandia National Laboratories, and Los Alamos National Laboratory who were working on
the Yucca Mountain Project. There is no indication that the individuals who received these
emails initiated a CR.

e Reporting of the USGS emails as a condition adverse to quality was not performed in a timely
manner. The screener who discovered the USGS emails provided them to BSC management
who in turn provided the information to BSC legal counsel in November 2004. A CR was not
initiated at that time. In December 2004, BSC legal counsel prepared a document that
identified potential negative program impacts and included a plan outlining possible actions.
On December 12, 2004, BSC legal counsel informed a counterpart in DOE GC and the GC'’s
legal support contractor of the existence of the emails but did not provide specific information
on the content. Again, a CR was not initiated. Only when the BSC Employee Concerns
Program Manager obtained copies of the emails (in March 2005) was OCRWM management
informed of the emails, nearly four months after their discovery. CR 5223 was issued on
March 28, 2005 to address this issue.

4.3 Extent of Condition

The activities supporting the extent of condition review involved focused keyword searches of
more than 900,000 emails and a full physical review of more than 50,000 emails from the LSN-
relevant and non-relevant email populations. Additionally, over 7,000 documents related to the
Corrective Action Program and 1,138 records from the employee concerns programs were
reviewed.

The extent of condition review identified additional emails written by the same individuals who
wrote the initial 18 USGS emails. The review also identified emails that raised five additional
issues, including three issues associated with USGS employees, one issue associated with an
OCRWM construction contractor, and one issue associated with a BSC employee, as described
below.

e Additional USGS emails were found, written by the same individuals as the original 18
USGS emails, and suggesting similar attitudes and behaviors. From the email reviews
conducted between May 2005 and January 2006, 77 additional USGS emails of concern
were added to CR 5223. These emails were written between 1998 and 2004.

e One email involving one of the authors of the original 18 emails was identified that
concerned potential irregularities in the dates of infiltration software documentation. This
issue was documented in CR 7413 and is being resolved through the efforts already
underway to replace infiltration modeling software and to verify or replace modeling results
as necessary.

o Two USGS emails were identified that raised concerns regarding potential backdating of
documents by USGS employees. In one of these instances, documented in CR 7422, the
investigation substantiated that backdating of an administrative entry into a scientific
notebook did occur in 2000. There was, however, no technical impact due to the nature of
the entry. In the second instance, documented in CR 7414, backdating of a training record
in 1998 by another USGS employee was determined as likely to have occurred. Both of
these instances involved USGS employees other than the individuals who exchanged the
original 18 USGS emails. Additionally, the review identified two more instances in which
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USGS employees suggested, but apparently did not perform, backdating. Although the
impact of these instances was minimal, the recurrence of USGS “backdating” emails
suggests a disregard for quality assurance requirements on the part of the USGS
employees who wrote and received these emails.

e One email, written in 2001 by an employee (now deceased) of a former Yucca Mountain
construction contractor, contained a disparaging remark regarding the Condition/Issue
Identification and Reporting/Resolution System (CIRS). CIRS is a system for correcting
worker safety and operational conditions. An investigation found that there was no
noncompliance with quality assurance requirements.

o One issue considered in the extent of condition review involved BSC and a previously
closed CR which was made available to the Team. This CR addressed an improper
signature on the cover page of a document, and there were indications that the CR may
have been closed prematurely. A new CR (CR 7584) was initiated to investigate the closure
of the CR. A handwriting expert, hired by BSC, examined the document in question but was
unable to determine who had signed the document. The matter was referred to the DOE IG,
but after review and verification that the signed document was not quality impacting, the
DOE IG decided not to pursue the matter. CR 7584 was then closed.

4.4 Conclusion

The Team concluded that the USGS emails appeared to be associated with a small number of
USGS employees who demonstrated a negative attitude toward quality assurance requirements
and engaged in poor quality assurance practices from 1998 to 2004. An extent of condition
review found five other isolated instances suggesting similar attitudes and behaviors, three of
which involved USGS employees. The Team did not find a widespread or pervasive pattern
across OCRWM of a negative attitude toward quality assurance or willful noncompliance with
quality assurance requirements. None of the instances identified through the extent of condition
review is comparable in significance or duration to those associated with the USGS emails that
are the subject of CR 5223 as discussed in this report.

5.0 Infiltration AMR

Issue To Be Addressed:

Determine whether the infiltration analysis/model reports met applicable requirements.

5.1 Investigation

The Team reviewed the history of the infiltration AMR development, the CRs related to the
infiltration AMR and associated infiltration reports, and the results obtained from re-running the
infiltration model to determine if the model output could be reproduced.

The infiltration AMR has undergone several phases of development over the years. It was
originally developed under the requirements and provisions of AP-3.10Q, Analyses and Models.
This procedure required the AMR to be checked, prior to document approval, by a technically
competent individual (other than the originator) to confirm the adequacy, accuracy, and
completeness of the documentation. USGS employees completed the required evaluation and
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issued the infiltration AMR as a scientific analysis in June 2000. This AMR was subsequently
accepted by the M&O contractor and OCRWM.

Issues with the infiltration AMR were initially identified in a January 2000 quality assurance
performance-based audit (DOE 2000) which evaluated a draft version of the AMR. This audit
identified issues associated with software, traceability and transparency, and the lack of a
scientific notebook to record model development.

In early 2006, OCRWM was provided a copy of an internal USGS memorandum dated March 29,
2000 (see Appendix A7) that indicated issues with a report entitled, Conceptual and Numerical
Models of Infiltration for the Yucca Mountain Areas, Nevada, which was written by the USGS
employees who exchanged the emails. In this memorandum, the Senior Reports Advisor at
USGS indicated that this infiltration report would not be approved for release by the USGS
Director and was being returned to the authors for additional work and explanation. The issues
identified in the March 29, 2000 memorandum included unresolved review comments on
terminology, model calibration, water storage and drainage estimates, and estimates of soil and
rooting depths, as well as the use of many citations that referred to reports that were incomplete
or not approved. A CR was not initiated to address these issues, and the Director’s approval was
not obtained. OCRWM did not require the USGS Director’s approval of work products. The
referenced infiltration report was used by the USGS in the development of the 2000 version of the
infiltration AMR (USGS 2000).

During the early stages of assembling and reviewing material that would support the license
application, a Regulatory Integration Team (RIT) was formed in April 2004 to address regulatory
compliance and technical issues associated with AMRs. The RIT review of the infiltration AMR
identified 17 issues, of which 13 were resolved and corrective actions were completed during
the RIT process. Four issues were carried forward, including a recommendation to re-run the
model to ensure that model results could be reproduced. Due to OCRWM'’s attempt to submit a
license application by December 2004, the decision was made to defer taking action on these
four issues. The basis for this decision was documented in the RIT Decision Summary (see
Appendix A8). The RIT did not initiate a CR to document the technical issues when they were
identified. A CR was, however, initiated to address these issues one year later.

The infiltration AMR was revised and reissued in November 2004 (BSC 2004) as required by
LP-SIII.10Q-BSC, Models. This revision process required a thorough checking of the document
before approval. Investigations associated with CR 6334 identified that only a partial check of
the November 2004 version of the AMR was performed.

Since the issuance of the infiltration AMRs in 2000 and 2004, at least 35 CRs have been written
pertaining to the AMRs and associated infiltration reports (some with multiple issues). A
summary of these CRs is provided in Appendix A9.1. Table 2 lists the general types of issues
identified in the 35 CRs.
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Table 2. CRs Related to Quality Issues in the Infiltration AMRs

and Associated Infiltration Reports

Type of Issues by
Category

Number of CRs
CRs

Technical

12 0138, 0160, 0662, 2842, 3551, 5356, 5698, 5907,
6312, 6334, 7587, 7729

Electronic Data Sets

5071, 5222, 6678, 7246, 7487, 7589, 7593, 7627

Reviews/Checking

1821, 6938, 8154

Corrective Action

8
3
2 5320, 6460
5
5

Records 0763, 1554, 7629, 8352, 8712
Other 1862, 4507, 5223, 7184, 7413,
Total 35

Category Definitions

Technical

Conditions related to the infiltration AMR of a technical or scientific
nature including issues with software

Electronic Data Sets

Conditions that reflect incorrect electronic data sets or traceability in the
infiltration AMR

Reviews/Checking

Conditions that have to do with the formal checking process, the
assigned checkers, the review by RIT, or similar conditions related to
the infiltration AMR

Corrective Action

Conditions that are related to the corrective action timeliness, the
Corrective Action Program (CAP) system, the trending process and
results, and other similar conditions related to the infiltration AMR

Records Conditions related to infiltration quality assurance records and the
submittal of records to the Records Processing Center
Other Miscellaneous CRs, for example related to emails, procedures, or other

uncategorized areas

Some of the identified CRs are discussed below.

e CR 5071 (Level B) was written in February 2005 and documented the fact that several
computer control files necessary to reproduce the infiltration maps (the principal output of
the infiltration AMR) were missing. Without the necessary links to the original data sets and
software, the model results could not be reproduced and did not provide full traceability and
transparency. Subsequently, with the assistance of the AMR originator (one of the USGS
email authors) all but one of the missing control files were discovered or rebuilt; however,
without the missing file, one of the infiltration maps could not be reproduced, even with the
assistance of the AMR originator. In 2006, after further consultation with the USGS,
OCRWM was able to reproduce all of the infiltration model results.

e CR 5223 (Level A, the subject of this root cause analysis) was initiated in March 2005 to
investigate potential noncompliance with quality assurance requirements pertaining to the
infiltration AMR as suggested in the USGS emails.

e CR 6334 (Level B) was initiated to address review findings from the Infiltration Technical
Team Special Project (ITTSP) (see Appendix A11). The ITTSP was established in August
2005 to perform a detailed technical review of the software, electronic data sets, and
technical adequacy of the current version of the infiltration AMR (BSC 2004). CR 6334
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5.2

5.3

documents approximately 100 traceability and transparency issues associated with the
electronic data sets, the software codes, and the infiltration AMR as identified by the ITTSP
review. Some of these issues were originally discovered in April 2005, but were not
reported in a CR until August 2005. CR 6334 further identified that only a partial check of
the AMR was performed. Corrective actions for the infiltration AMR and the associated
electronic data sets were developed and are being implemented.

Findings Regarding Infiltration AMR

The infiltration AMR (June 2000 and November 2004 versions) did not meet the traceability
and transparency requirements of the QARD and the implementing procedures. A number
of CRs has been initiated to address issues with the infiltration model. These issues
generally fall into the following categories:

- Improper or inadequate assumptions,

- Issues related to software documentation and use,

- Missing, incomplete, or inaccurate electronic data sets,

- Inconsistencies in electronic data sets, tables, figures, and text,
- Errors in equations, algorithms, and formulas,

- Incorrect references,

- Incomplete scientific notebooks, and

- Errors in checking.

Initial attempts to replicate the output of the November 2004 infiltration model were not
successful. However, after consultation with the USGS in March 2006, OCRWM was able
to reproduce all of the infiltration model results.

Self-checking by originators of work products should occur during product development to
ensure product quality rather than relying on end-of-cycle checking. Of the 35 CRs listed in
Table 2, 34 were Levels A, B, and C, indicating conditions adverse to quality, which should
have been recognized and addressed during product development. There was an over-
reliance on checking and other barriers to catch issues.

In 2004, the infiltration AMR was considered by the M&O contractor to be an acceptable
technical product that could be relied on in the preparation of a license application.
However, in 2005 and 2006, technical errors associated with the infiltration software
products, electronic data sets, and the AMR itself were still being identified, even after two
cycles of review and checking had been conducted.

Conclusion

Based on its review, the Team found that quality assurance processes were not always followed
in the development of the infiltration AMRs. However, OCRWM'’s technical evaluation regarding

the

impact of the USGS emails (DOE 2006b) determined that the net infiltration rate estimates

developed by the USGS employees were independently corroborated by the results of several
studies regarding water infiltration and recharge rates conducted by other organizations. To
ensure full compliance with quality assurance requirements, OCRWM has directed Sandia
National Laboratories to develop new infiltration rate estimates and maps and verify the
electronic data sets used in the new infiltration AMR.
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6.0 Other AMRSs

In addition to the infiltration AMRs, the Team also looked at other AMRs as part of its
evaluation.

6.1 Investigation

The Team reviewed the results of an independent assessment of five AMRs conducted by a
separate OCRWM team (DOE 2005 and DOE 2006b) to determine if model output from the five
AMRs could be reproduced. The five selected AMRs were:

- Biosphere Model Report,

- Atmospheric Dispersal and Deposition of Tephra from a Potential Volcanic Eruption at
Yucca Mountain,

- Saturated Zone Flow and Transport Abstraction,

- Abstraction of Drift Seepage, and

- Particle Tracking Model and Abstraction of Transport Processes

The independent assessment group selected these five models because they represented a
variety of features, events, and processes; were produced by different organizations (i.e.,
Lawrence Livermore National Laboratory, Sandia National Laboratories, Los Alamos National
Laboratory, and BSC); and the model outputs could be produced within the timeframe of the
independent assessment.

The Team also reviewed 145 CRs related to other AMRs (2002 to 2006).
6.2 Findings Regarding Other AMRs

¢ The independent assessment group was able to reproduce results for three of the AMRs

(Biosphere Model Report, Saturated Zone Flow and Transport Abstraction, and Particle
Tracking Model and Abstraction of Transport Processes) but experienced a difficulty with the
other two AMRs. One involved an error in which data values were incorrectly rounded when
transcribed and the other involved an issue with an electronic data set that required the
group to contact the AMR originator to resolve. After correcting these issues, the group was
able to reproduce results from these two AMRs. The technical issues with these two AMRs
were documented in CR 6729 (Atmospheric Dispersal and Deposition of Tephra from a
Potential Volcanic Eruption at Yucca Mountain) and CR 7819 (Abstraction of Drift Seepage).

e The review of 145 CRs related to other AMRs identified a number of issues. A summary of
these CRs is provided in Appendix A9.1. Examples include the following:

-  CR 2608 (Level B) documented the review of 33 record packages for three models and
identified seven record packages that did not contain the required records. These
issues were subsequently addressed and CR 2608 was closed.

- CR 6011 (Level B) described a BSC self-assessment review of over 150 CRs to
determine procedural adherence. Thirty-one CRs identified failures in the checking
process which impacted over 10 percent of the AMRs supporting the Total System
Performance Assessment (TSPA). CR 6011 did not present any final conclusions and
was transferred for closure to CR 5559.
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- CR 5559 (Level B) documented issues associated with the checking and review of
technical work products. These issues included procedural nonconformances,
incomplete documentation and record packages, and insufficient time to complete the
checking process. This CR identified 3,940 issues, most of which were considered
minor. All the issues were addressed and there was no impact on the results or
conclusions of the technical work products. CR 5559 was subsequently closed.

- CR 6334 (Level B) also identified some minor issues with other AMRs as part of the
extent of condition review associated with the infiltration AMR. However, none of the
issues identified changed the results or conclusions of these AMRs.

6.3 Conclusion
The reviews of previous CRs, audits, and surveillances related to other AMRs identified some
issues with traceability and transparency, records packages, and work product verification, but

none of these issues affected the validity of model outputs and results.

7.0 Culture

Issue To Be Addressed:

Determine whether the attitudes and behaviors exhibited by the small group of USGS
employees who wrote the subject emails were seen in other parts of the OCRWM program.

7.1 Investigation

Since the Yucca Mountain repository will be a nuclear facility licensed by the NRC, the Team
compared OCRWM culture against recognized general attributes of a good nuclear culture in
assessing the information collected from interviews and documents reviewed. The term “nuclear
culture” includes organizational, quality, and nuclear safety principles, values, and behaviors.

A good nuclear culture is a work environment that reflects a rigorous attention to safety and
quality, where behavior is focused on doing work right the first time, a questioning attitude, self-
assessment and early identification of issues, and prompt and complete actions to resolve
issues and prevent recurrence. Self-identification of issues and prompt corrective actions are
important to nuclear culture.

Although many good practices were noted, the Team also found examples of a lack of attention to
detail, ineffective quality assurance program implementation, and a lack of accountability related
to the infiltration products.

7.2 Findings Regarding Culture

The Team found that the USGS employees involved in developing the infiltration products did
not always exhibit behaviors consistent with a good nuclear culture. Although the infiltration
model results were corroborated by regional data from the southwest U.S., they were not
always developed in accordance with established quality assurance requirements. Cultural
aspects that contributed to this condition include the following:
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e The application of quality assurance requirements to infiltration work products was not
always managed effectively.

In the early years of the scientific site characterization of Yucca Mountain, the national
laboratories, USGS, M&O contractor, and other organizations participating in Yucca
Mountain studies followed their own procedures for conducting, documenting, and
verifying scientific work. In order to develop a single approach to quality assurance that
would be responsive to NRC requirements, OCRWM imposed a set of uniform quality
assurance requirements applicable to all entities conducting Yucca Mountain Project
work. In order to meet the traceability and transparency requirements of the NRC,
OCRWM established more rigorous quality assurance requirements than those generally
found in scientific and research endeavors. This led to resistance by some scientists, as
exemplified by the 1988 letter signed by 17 USGS personnel including one of the
authors of the infiltration model (USGS Hydrologists and Hydrologic Technicians 1988).

The OCRWM QARD was issued in 1992 to provide uniform quality assurance
requirements across the OCRWM program to meet NRC expectations. Since that time,
OCRWAM has faced challenges in effectively implementing the QARD and making the
transition to a design and engineering mission. Since 1992, the QARD has undergone
18 revisions. Numerous changes have also occurred in the implementing procedures.
These frequent changes have resulted from efforts to improve the quality assurance
program and build a good nuclear culture, but have also contributed to some frustrations
and difficulties related to QARD implementation.

The Interagency Agreement between the DOE and USGS includes general statements
of the work to be performed but does not include specific requirements and expectations
for the work products, such as approval by the USGS Director.

e There were indications that schedule demands and funding limitations influenced some
infiltration work products. Examples include the following:

The subject USGS emails made reference to meeting schedules, lack of funding, and
ignoring quality assurance requirements (see Appendix A2). A broader search of USGS
emails identified similar references (see Appendix A3).

Two of the 35 CRs related to the infiltration AMRs (0138 and 8154) and 13 of the 145
CRs on other AMRs (2551, 2562, 2794, 3235, 3347, 3732, 3890, 4231, 4304, 4943,
5384, 5438, and 5559) cited schedule pressures, conflicts with other work, and funding
issues as the causes for poor quality work (see Appendix A9.1).

During the interviews conducted by the Team, technical checking (per LP-SIII.10Q-BSC,
Models) was mentioned as one of the areas where sufficient time was not allotted to
perform required actions. Five AMR-related CRs (2551, 3235, 3347, 4304, 5559)
identified this as an issue.

In 2001, a root cause analysis involving a TSPA model was performed based upon NRC
technical concerns. The report, Root Cause Analysis Report for Yucca Mountain Project
Technical Document Deficiencies (BSC 2001a), was issued August 17, 2001. The
report identified the “generic cause” as — “DOE and the M&O believed meeting the
timeline window (schedule) was more critical to project success than producing error-
free documents at this time in the life of the Project. Consequently, the M&O and the
DOE managed accordingly, resulting in the documents being issued with deficiencies.”
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¢ OCRWM assessments and CRs have identified recurring conditions adverse to quality, and
some corrective actions have not been completely effective with regard to the infiltration
work products.

- Assessments and CRs identified deficiencies in AMRs that were similar or identical to
deficiencies previously reported and corrected, indicating a corrective action process that
was not completely effective. For example, there were at least 53 audits and surveillances
of USGS products and activities from 1995 to 2004, five of which resulted in unsatisfactory
ratings. Of these five, four specifically addressed modeling of the unsaturated zone,
scientific notebook issues, and technical inadequacies of the infiltration AMR and software.

- Despite reviews and checking that were required by OCRWM procedures, as well as
subsequent audits and surveillances, two versions of the infiltration AMR were formally
approved and accepted by OCRWM in June 2000 and in November 2004. Following
product acceptance, issues with transparency, traceability, and overall quality were
discovered and documented in CRs.

¢ Line management was not held accountable for the quality of infiltration products and this
lack of ownership and accountability for infiltration work products contributed to an over-
reliance on the reviews, audits, and assessments.

7.3 Conclusion

The Team concluded that OCRWM was not completely effective in managing the application of
quality assurance requirements to the infiltration work performed by the USGS. The Team found
that assessments of the infiltration work products identified issues but the corrective actions were
not always effective. The Team noted instances where there was a lack of ownership and
accountability for work products and an over-reliance on reviews, checking, and assessments to
assure infiltration work product quality. These circumstances contributed to poor work practices
and indicated weaknesses in the implementation of quality assurance by the USGS infiltration

group.

8.0 Missed Opportunities

Issue To Be Addressed:

Assess whether opportunities were missed by OCRWM personnel and organizations to identify
and act on conditions adverse to quality associated with the infiltration AMRs.

8.1 Investigation

Using the Missed Opportunity Matrix tool in Appendix B5, the Team evaluated information
obtained during the root cause analysis to identify and document missed opportunities.

8.2 Findings Regarding Missed Opportunities

There were missed opportunities to identify and act on conditions adverse to quality specific to
the infiltration products. These missed opportunities are summarized below:
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e Quality Assurance Program — Although the OCRWM quality assurance program was in
place at the time the infiltration products were developed, that program was not consistently
and effectively implemented by line management with regard to these products. The USGS
infiltration team did not take full responsibility for the quality of its work and did not recognize
the importance of quality assurance to the licensing process.

e Corrective Actions —The USGS infiltration team and the RIT could have, but did not correct known

conditions adverse to quality associated with the infiltration products. Although numerous CRs
were written and corrective actions were taken, the same issues continued to occur.

¢ Trending — Although the trending process was in place at the time, that process did not identify
recurring and systemic issues associated with the development of the infiltration products.
Trending could have been used to identify issues earlier and mitigate the consequences. Many
CRs were categorized as isolated conditions despite their direct relationship to other existing
CRs. For example, 35 CRs (1 Level A, 8 Level Bs, 25 Level Cs, and 1 Level D) have been
identified that pertain to the infiltration AMR, but these issues were not identified in a formal
trending report as an emerging adverse trend.

e Checking and Review Process — Many of the technical issues that have been identified with
the infiltration products should have been identified during the numerous checks and
reviews required by procedures.

o Process Improvements — OCRWM management undertook several process improvement
initiatives since 1999 to improve organizational performance, regulatory compliance, quality,
accountability, technical work products and work processes, and to further define roles and
responsibilities. These initiatives included:

- Process Validation and Re-engineering (PVAR) in 1999,
- Management Improvement Initiative (DOE 2002a) in 2002, and
- RIT in 2004.

Although these initiatives met some of their intended objectives, they were not fully effective
in implementing accountability and technical work product improvements and therefore
represented missed opportunities to identify and correct issues associated with the
preparation of infiltration products.

9.0 Causes/Extent of Causes

9.1 Root Cause and Contributing Causes

The Team has determined that the previously discussed issues are a direct result of the
following root cause issue:

OCRWM senior management failed to establish and hold the OCRWM organization accountable
for meeting quality expectations with regard to the infiltration products.
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The Team identified the following contributing causes:

1. OCRWAM failed to fully implement an effective nuclear culture within those groups
responsible for preparing infiltration products.

2. OCRWAM failed to hold individuals accountable for infiltration product quality.

3. OCRWM did not fully implement quality assurance requirements with line management
accepting ownership and accountability for the infiltration products.

Table 3 expands on the identified causes.
9.2 Extent of Causes

The Team reviewed previous root cause analyses, CRs, audits/surveillances, interviews, and
external assessments. Causes similar to those identified in this root cause analysis were
identified in the following:

e 1998 — CARs LVMO-98-C-006, which later became LVMO-00-C-001 (software) and LVMO-
98-C-010 (models);

e 2000 — Nuclear Energy Institute evaluation of the Yucca Mountain Project, Yucca Mountain
Project Independent Quality Review (NEI 2000);

o 2001 — BSC evaluation of the root causes of technical deficiencies (Root Cause Analysis
Report for Yucca Mountain Project Technical Document Deficiencies) (BSC 2001a);

e 2001 — Root Cause Analysis Report for CAR BSC-01-C-001 and CAR BSC-01-C-002,
Revision 1 (BSC 2001b);

o 2002 — Management Improvement Initiative (DOE 2002a) (procedure and process
improvements);

e 2002 — Evaluation of Lessons Learned Report OCRWM-LL-2002-026, Yucca Mountain
Project Evaluates Past Initiatives to Help Ensure Future Success (DOE 2002b);

e 2003 — CR 3235 (inadequate technical products and ineffective corrective actions);

2004 — Government Accountability Office (GAO) report, Yucca Mountain: Persistent Quality

Assurance Problems Could Delay Repository Licensing and Operation (GAO 2004);

2005 — CR 5071 (missing infiltration files);

2005 — CR 5559 (ineffective product checking);

2005 — CR 6334 (infiltration errors and technical inconsistencies);

2005 - Inspector General Report (DOE IG 2005) Quality Assurance Weaknesses in the

Review of Yucca Mountain Electronic Mail for Relevancy to the Licensing Process; and

e 2006 — GAO report, Yucca Mountain: Quality Assurance at DOE’s Planned Nuclear Waste
Repository Needs Increased Management Attention (GAO 2006).

Many of these same causes have been previously identified and the corrective actions have not
been fully effective in preventing recurrence.
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Table 3. Root Cause and Contributing Causes

Root Cause:

regard to the infiltration products.

m  OCRWM senior management failed to establish and hold the OCRWM organization accountable for meeting quality expectations with

Contributing Causes:

1. OCRWAM failed to fully implement an effective nuclear culture within those groups
products.

responsible for preparing infiltration

oriented mission to the NRC licensing process in connection with the infiltration products.

» | OCRWM has not previously constructed and operated a repository and did not effectively manage the transition from a science-

Indicators Examples

» OCRWM does not yet have experience as » The RIT management decided to defer » OCRWM does not have a comprehensive
an NRC licensee and there is limited some corrections to infiltration models as training program on NUREG 1804 (NRC
training on NRC requirements and documented in its Decision Summary. 2003), which communicates NRC licensing
expectations. » The RIT Decision Summary included expectations.

» OCRWM has not fully implemented a estimated levels of effort for work product » There are no formal requirements to re-run
culture that emphasizes conservative corrections. Interviews indicated that models as part of the checking and review
decision-making, exceeding minimum decisions were made not to pursue some of process for AMRs.
requirements, and integration of quality with the technical corrections to the infiltration » The USGS employees supporting the
respect to the infiltration work products. models due to schedule and budget OCRWM program had limited experience with

constraints. nuclear work subject to NRC regulations and

the associated quality assurance
requirements.

Root Cause Analysis Report for Condition Report 5223

20



Table 3. Root Cause and Contributing Causes

2.

OCRWAM failed to hold individuals accountable for infiltration product quality.

OCRWM senior management did not effectively manage program changes, including changes in schedule, organizations,
processes, and program direction in connection with the infiltration products.

Indicators

Examples

»Inconsistent year-to-year funding and
allocation precluded effective multi-year
planning.

»Frequent changes have occurred in program
direction, management, organizational
structure, participants, requirements,
processes, and contracting arrangements.

»OCRWM has not always effectively
managed schedules to ensure quality
infiltration work products.

»With emphasis on meeting cost, schedule,
and programmatic commitments, OCRWM
management did not always effectively
sustain and enforce consistent quality
assurance expectations for the infiltration
products.

» The Interagency Agreement between DOE
and USGS has a general statement of work
but does not include specific performance
requirements and expectations for work
products.

» Emails from USGS employees responsible
for infiltration mentioned concerns with
funding of work in order to meet schedule.

» USGS emails expressed issues with
organizational restructuring, including
uncertainty as to who was providing
direction.

» USGS emails indicate employees
responsible for infiltration had quality
concerns but rushed products to meet
schedule.

» The RIT was designed to complete its task
in accordance with the license application
schedule. Interviews indicated that
decisions were made to defer some of the
technical corrections due to schedule and
budget constraints and negligible technical
impacts.

» Eighteen revisions of the QARD have been
prepared, and only Revision 18 addressed
10 CFR Part 63 requirements.

» The model and analysis procedures (e.g.,
LP-SII1.9Q-BSC and LP-SIII.10Q-BSC) each
changed 21 times in 7 years (see Appendix
B4.1, Oversight Barrier Analysis).
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Table 3. Root Cause and Contributing Causes

OCRWM did not have an effective product development and review process to ensure quality of the infiltration products.

Indicators

Examples

»In some instances, project management
processes were ineffective in producing
quality infiltration work products.

»Quality was not always integrated into
infiltration work plans, processes, and
products.

»Multiple check points including work
planning, self-assessment, quality
assurance audits, and external
assessments were relied upon for infiltration
product quality.

» Authors, checkers, and managers were not
always held accountable for poor quality
infiltration work products.

»Work was sometimes initiated prior to
approval of infiltration work plans.

» Checking and review for quality of infiltration
work products was not always rigorous.

» 35 separate CRs were written to address
infiltration product quality.

» OCRWM has accepted deliverables that do
not meet expectations, such as the
infiltration model which resulted in re-work
activities.

» The infiltration analysis was reclassified as a
model, which would have required additional
support for conclusions and validation;
however, this additional effort was not
performed. This resulted in CR 6334.

» CR 6334 indicates that the infiltration AMR
had over 100 nonconformances even
though it had gone through formal checking,
review, and acceptance.

» Corrective actions specified in two
Corrective Action Reports (CAR 1 and CAR
2) required extensive efforts over three
years (2001 to 2004) to resolve the
described modeling and software issues
with AMRs, including the infiltration AMR,
yet issues persisted even after corrective
actions were completed.

» Authors’ names did not appear on the
document, and authors typically only focused
on their own sections of a product.

»Many procedures were revised multiple times
in a single year and the QARD changed four
times in one year.

» The model and analysis procedures (e.g., LP-
Sl1.9Q-BSC and LP-SIII.10Q-BSC) each
changed 21 times in 7 years (see Appendix
B4.1, Oversight Barrier Analysis).

» Audits identified conditions adverse to quality
that should have been corrected by work
product management, owners, checkers, and
reviewers.

»OCRWM product acceptance process was not
rigorous and was often schedule driven thus
not allowing adequate time for product review.
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Table 3. Root Cause and Contributing Causes

OCRWM did not always work as an integrated organization to ensure accountability with regard to the infiltration products.

Indicators

Examples

» Some organizations within OCRWM failed
to work as a team and did not always work
to common goals and objectives.

» There were instances of a lack of ownership
and accountability for infiltration work
products.

» Participants sometimes competed for work
scope and funding.

» Integration of Quality Engineering
Representatives (QERs) into the line
organizations was not fully effective.

» There were instances of a lack of
accountability for quality in delivered
infiltration products and in product
acceptance, leading to corrective actions
and rework.

» According to the USGS emails, USGS
employees considered themselves separate
from and in competition with other Yucca
Mountain Project organizations (i.e., the
national laboratories and the M&O
contractor).

» Sometimes allocation of work between
national laboratories required discussion to
resolve issues.

» Interviews conducted by the Team and
emails indicated that the QERSs for the
original USGS infiltration work eventually
gave up trying to help resolve the quality
issues.

» USGS management failed to hold infiltration
employees accountable for quality of the
infiltration work.

» Based on interviews and review of CRs and
root cause analyses, the value of the quality
assurance organization was not fully
embraced by line management.

» A common theme in the email reviews and
interviews was a lack of communication of
primary goals, objectives, schedules,
requirements and expectations between the
organizations including national laboratories,
USGS, M&O contractor, and DOE.

» Emails and interviews described competition
between the national laboratories, USGS,
M&O contractor, and MTS (OCRWM technical
support contractor) for work scope,
associated funding, and professional
recognition.

» QERSs had been integrated into the line
organization for some time, including during
RIT activities, yet quality work product issues
persisted as shown by CRs, audit issues, and
external evaluations.
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Table 3. Root Cause and Contributing Causes

3.

OCRWM did not fully implement quality assurance requirements with line management accepting ownership and
accountability for the infiltration products.

OCRWM did not transition its quality assurance program from a scientific, research-oriented mission to a design and engineering
mission in connection with the infiltration products.

Indicators

Examples

»OCRWM attempted to impose a quality
assurance program more suited to a design
and engineering mission on an organization
performing a scientific, research-oriented
mission.

»OCRWM line management did not always
take ownership of quality in infiltration
product development; oversight did not
identify this lack of ownership.

» Quality was frequently audited into the
infiltration work products and not integrated
into the development process.

» Organizations, management, and staff were
not always held accountable for quality of
the infiltration work products.

» Quality assurance requirements were not
always effectively implemented throughout
the organizations and work processes
related to infiltration.

»Some individuals saw little value in quality
assurance requirements as related to the
infiltration work products.

» Performance-based audits were not
routinely performed.

» Checking and verification to ensure the
quality of work products was in some
instances influenced by schedule
pressures.

» The M&O contractor considered the
infiltration AMR (MDL-NBS-HS-000023) to
be acceptable for inclusion in the draft
materials used in the preparation of a
license application even though the project
later learned there were deficiencies. 35
CRs on the infiltration AMR have been
generated since 2004.

» OCRWM accepted the infiltration AMR as a
deliverable.

» RIT items were not fully addressed and
issues were left open on the infiltration
AMR (MDL-NBS-HS-000023) and were not
initially managed through the Corrective
Action Program. After one year a CR was
initiated to address the issues.

» Subsequently, CRs on the infiltration AMR
have identified issues after the formal
reviews and checking required by
procedures were complete.

» The USGS emails expressed disdain for
quality assurance.

» 18 OCRWM quality assurance audits were
performed of USGS activities during the
period of 1995 through 2004, of these 9
were compliance-based and 9 were
performance based; all of the compliance
audits determined that USGS activities
were “Satisfactory”, while 4 (44%) of the
performance-based audits indicated an
overall “Unsatisfactory” rating.

» USGS scientists wrote a letter to DOE in
1988 expressing concerns about quality
assurance requirements.

» Conditions adverse to quality were
considered to be isolated conditions although
many were repetitive. This precluded an
effective corrective action effort.

» Early identification of issues with the
infiltration products (e.g., scientific notebooks,
traceability issues) did not result in actions to
preclude recurrence.

» Management, program and procedural
changes, and quality assurance practices
have not always been effective in preventing
conditions adverse to quality.
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Table 3. Root Cause and Contributing Causes

OCRWM did not implement an effective Corrective Action Program with regard to the infiltration products.

Indicators

Examples

» In some instances, there was a lack of
management oversight to ensure the
effectiveness of corrective actions related
to the infiltration work products.

» Recurring conditions were identified as
isolated, leading to correction of specific
issues rather than the causes and the
underlying processes.

» Self-assessment processes were not
always effective in finding issues related to
the infiltration work products.

» There was reluctance to initiate Level A and
Level B CRs to avoid the required
evaluation efforts.

» Difficulties in using CAP software in some
cases created reluctance to use the
system.

» There were multiple issue tracking systems
which limited the effectiveness of trending.

» 35 CRs identified issues with the infiltration
AMR including multiple recurring issues.

» In addition to the infiltration AMR, numerous
CRs have been written on AMRs in general.

» Rework of the infiltration products and
issues identified in CRs reflect a weakness
in the self-assessment program.

> Interviews revealed that there was reluctance
to initiate Level A and Level B CRs to avoid
the required evaluation efforts.

»The 2006 CAP self-assessment indicated
inconsistencies in cause codes and CR
levels.

»The 2006 CAP self-assessment, SCWE
survey, and interviews identified that
difficulties in using CAP software resulted in
reluctance to use the system.
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10.0 Recommendations

The following are recommendations for corrective actions to address the causes identified in
Table 3. Progress should be actively monitored to ensure timely and successful execution of
the planned actions and achievement of the desired end state.

The following corrective actions should be considered:

e Ensure that the USGS completes its planned actions for USGS Director approval of work
performed by the USGS and that such work conforms to OCRWM'’s quality assurance
requirements.

e Review the Interagency Agreement between DOE and USGS and add specific requirements
and expectations for work products, as needed.

o Complete the rework of the infiltration AMR and the associated CRs.

- OCRWM has directed Sandia National Laboratories to develop new infiltration rate
estimates and maps and verify and validate the electronic data sets used in the new
infiltration AMR.

o Implement lessons learned from the infiltration work to strengthen the technical product
development process and acceptance criteria for AMRs. Specific activities could include the
following:

- Use arisk-based process to evaluate the adequacy of existing AMRSs,

- Require an independent confirmation of model output and re-running of codes,

- Emphasize quality assurance requirements in planning and implementation activities,

- Ensure that quality is built in at every step of the process,

- Initiate quality objectives early in the product planning process (requirements and design
reviews),

- ldentify measurable acceptance criteria including requirements for transparency and
traceability,

- Provide adequate time for detailed checking and review,

- Specify in-process milestones or hold points to ensure that quality requirements are
implemented as products are developed,

- Continue performance-based quality assurance audits to ensure technical adequacy,

- Hold managers, authors, checkers, and reviewers accountable for product quality,

- Incorporate product acceptance criteria into performance-based contract incentives, and

- Hold organizations and individuals accountable for quality work products.

o |dentify and implement actions to further enhance OCRWM performance as an NRC
licensee and improve change management processes to effectively plan for and manage
programmatic, organizational, and resource changes. The resulting actions should address
the following:

- Training,

- Coaching,

- Mentoring,

- NRC interactions,

- NRC expectations, and
- Nuclear culture.
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End State — Measures of Success

Following are attributes of the desired end state by which OCRWM should measure the success
of its corrective actions associated with the infiltration work products resulting from this root
cause analysis:

> The infiltration work products are accurate, transparent, and traceable.

»  Routine performance-based audits recognize the infiltration work products as complete
and technically sound. These audits also find as a noteworthy practice that line
management fully owns product quality throughout the product lifecycle.

»  Assessments indicate that a change management process is in place for the infiltration
work products and management is effective in managing organizational, programmatic,
and cost and schedule changes to deliver quality products.

11.0 Lessons Learned/Generic Implications

Many of the lessons to be learned from the current investigation are the same or similar to those
provided during previous attempts to improve mission, organizational, and individual objectives
and results. In addition, reviews completed by external organizations (such as the GAO and the
DOE IG) have also pointed to some of the same recurring issues. OCRWM management
should review and implement the lessons learned from this root cause analysis to prevent a
recurrence of the circumstances associated with CR 5223. The OCRWM program must
continue to embrace the concept of utilizing past experiences to prevent issues from recurring
and to learn from successes that enhance program activities and the ability to meet program
objectives.
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Corrective Actions for Condition Report 5223
E-mails Suggesting Noncompliance with Quality Assurance Requirements

The investigation and Extent of Condition report that has been generated in response to
CR 5223 identified as a root cause: “OCRWM senior management failed to establish and
hold the OCRWM organization accountable for meeting quality expectations with regard
to the infiltration products”. There were also several contributing factors noted in the
Extent of Condition report including the failure of OCRWM to fully implement an
effective nuclear culture within those groups responsible for preparing infiltration
products; Failure of OCRWM to hold individuals accountable for infiltration product
quality; and failure of OCRWM senior management to fully implement quality assurance
requirements in their organizations with line management ownership and accountability.

The corrective actions required to address the root cause and the contributing causes
associated with the USGS e-mail issue are listed below and form the corrective action
plan for CR 5223. These corrective actions address not only the technical adequacy of the
USGS infiltration work in question, but also the role and expectations of DOE and USGS
management in the adequate implementation of the Yucca Mountain Quality Assurance
program. With this approach, the Yucca Mountain program will fix the problems
identified in the past and prevent them from reoccurring. The Extent of Condition
investigation looked elsewhere in the program for problems similar to the ones cited in
the USGS emails but did not find evidence of a similar lack of respect for quality
assurance requirements in other organizations; therefore, the corrective actions contained
herein are primarily focused on the USGS implementation of the OCRWM quality
assurance program. The Director - OCRWM has, however, determined that several
broader corrective actions are required so that senior DOE management expectations for
quality and accountability are clearly communicated and enforced across the Program.
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Corrective Action Plan

Root Cause: OCRWM senior management failed to establish and hold the OCRWM
organization accountable for meeting quality expectations with regard to the infiltration
products.

Technical Corrective Actions:

1. Evaluate the results produced by the USGS infiltration model and determine its
adequacy against other independent benchmarks. (Completed)

2. Generate a new infiitration model and rate estimates to be used in the License
Application technical basis using the OCRWM Lead Laboratory (Sandia National
Laboratories) to increase transparency and traceability by June 30, 2008.

Management Corrective Actions:

1. OCRWM Director to communicate in person quality and accountability
expectations to program management at DOE, BSC, Sandia and USGS by June
30, 2007.

2. OCRWM Director to institute monthly project review meetings with all program
senior management to review quality and safety performance and reinforce
quality performance expectations. (Completed)

3. Each organization to establish Quality performance indicators for DOE, BSC,
Sandia and USGS associated with Yucca Mountam work no later than June 30,
2007.

4. USGS to institute USGS Bureau approval of USGS Yucca Mountain work
products starting October 18, 2006 (Completed).

5. DOE and USGS to review and revise the Interagency Agreement between DOE
and USGS to include specific quality requirements by June 30, 2007.

6. The Director-OCRWM will transmit this corrective action plan along with his
expectations for management actions, including the discussion of this event with
their teams, to all Program managers. Team discussions are to be completed by
June 30, 2007.

7. Perform an effectiveness review of the correctlve actions for this event in

September 2008.

Contributing Cause #1: OCRWM failed to fully implement an effective nuclear culture
within those groups responsible for preparing infiltration products.
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Corrective Actions:

1. The USGS individuals involved who exhibited disregard for Quality Assurance
requirements have been removed from the program. (Completed)

2. USGS senior management has reinforced their expectations for quality assurance
program compliance with all USGS personnel working on Yucca Mountain by
conducting a Quality Assurance and ethical conduct Focus Day (Completed).

3. USGS employees to complete additional classroom training on appropriate
electronic mail use regarding quality issues. (Complete)

4. USGS to complete the extent of condition review of USGS Yucca Mountain
Project Branch actions by July 2, 2007.

5. USGS to conduct training on the overall Quality Assurance program
implementation by the USGS Yucca Mountain Project Branch by June 30, 2007.

Contributing Cause #2: OCRWM failed to hold individuals accountable for infiltration
product quality.

Corrective Actions:

1. The individuals involved have been removed from working on the

program.(Completed)
2. Quality performance expectations will be added to the performance plans or
added as written expectations for all individuals working on the Program by June

30, 2007.
3. The Management Corrective Action #1 noted in the root cause above will also

specifically address this contributing cause.

Contributing Cause #3: OCRWM senior management did not effectively manage
Program changes, including changes in schedule, organizations, processes, and Program
direction in connection with the infiltration products.

Corrective Actions:

1. The Director - OCRWM will promulgate a Program-wide policy regarding the
management of major programmatic, process or organizational changes by June 30, 2007.

Contributing Cause #4: OCRWM did not have an effective product development and
review process to ensure quality of the infiltration work product.
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Corrective Actions:

1. USGS is now utilizing the USGS Bureau approval process for all Yucca
Mountain Project work products produced by the USGS. (Completed)
2. The USGS approval process for work products has been revised and strengthened.

(Completed)
3. USGS senior management has reinforced the requirement for all USGS
employees to adhere to Fundamental Science Practices. (Completed)

Contributing Cause #5: OCRWM did not always work as an integrated organization to
ensure accountability with regard to the infiltration work products.

Corrective Action:

1. The monthly management project review meeting attended by senior management
of the major program organizations was instituted in 2006 to address this issue.

(Completed)

Contributing Cause #6: OCRWM did not fully implement Quality Assurance
requirements with line management accepting ownership and accountability for the
infiltration products.

Corrective Actions;

1. USGS management conducted a Quality Assurance and Ethical Focus Day for all
employees working on the Yucca Mountain Project. (Completed)

2. Management Corrective Action #1 relating to the root cause above will also
address this contributing cause.

Contributing Cause #7: OCRWM did not transition its quality assurance program from
a scientific, research-oriented mission to a design and engineering mission in connection
with the infiltration products.

Corrective Actions:

1. The Director - OCRWM has ordered an independent review of the QA program
and its implementation across the program to be completed by June 30, 2007.

2. USGS instituted a new Quality Assurance program effective October 18, 2006
which is aligned with the Lead Laboratory’s Quality Assurance program and is
specifically designed to support the current OCRWM design and engineering
environment. (Completed)

Contributing Cause # 8: OCRWM did not implement an effective corrective action
program with regard to the infiltration products.

Corrective Action Plan



Corrective Actions:

1. CR 9774 has been written as a Level A condition report to investigate and determine
the corrective actions required to address the ineffectiveness of previous attempts to
improve the implementation of the corrective action program by all Program participants.
Those corrective actions will address this contributing cause.

Corrective Action Plan
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For terms with a specific meaning within OCRWM, sources are provided in
parentheses.

Acceptance — The documented determination by the receiving organization that work is
suitable for the intended purpose. (QARD)

Analysis and Model Report (AMR) — An AMR is either an analysis or a modeling
report that summarizes a particular body of related scientific or engineering studies.
Information contained in AMRs can include conceptual model development, data
gathering activities, data analysis, output from numerical simulations, conclusions, and
model validation.

Approval — The documented determination by a responsible organization that work is
suitable for the intended purpose and shall be used as required. (QARD)

Audit — A planned and documented quality assurance program verification performed to
determine by investigation of objective evidence the adequacy of and compliance with
established implementing documents and the effectiveness of implementation. (QARD)

Barrier — Anything that tends to protect the target or reduce the likelihood or severity of
the threat. Barriers, in this context, are positive entities that include any physical
structure, device, configuration, process, control, or measure that can detect, delay or
prevent the effect of a threat on a target. In the context of the infiltration work, barriers
included reviews, checking, work control processes, assessments, audits, and final
project acceptance.

Cause Analysis — A cause determination based on the evaluator’s judgment and
experience involving an effort to determine why the problem occurred. This might
include fact finding, interviewing, benchmarking, reviewing data, or maintenance history,
or other analysis methods, as appropriate. Typical analysis methods include Change
Analysis, Barrier Analysis, and Event and Causal Factor Charting. (AP-16.4Q)

Cause Code — Codes used to identify and categorize the causal factor(s) associated
with the problem. The cause code characterizes the CR by its relationship to human
performance and other causal factors. Cause codes are not causes and should not be
confused with the cause of the CR. Again, they simply allow the conversion of text to
alpha-numeric for binning and sorting data. (Trend Evaluation and Analysis Handbook)

Condition Adverse to Quality — An all inclusive term used in reference to any of the
following: failures, deficiencies, defective items, and nonconformances. (QARD)

A state of noncompliance with QA program requirements. A condition adverse to
quality exists when a QARD requirement, an Augmented Quality Assurance Program
requirement, or a QA program implementing document requirement is not met. (AP-
16.1Q)
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Condition — An inclusive term used to define a situation that may require management
attention.

Conservative Decision-making — A fundamental practice in nuclear safety culture that
stresses the use of defense-in-depth principles in establishing adequate safety margins
and effective ways to account for uncertainties in conceptual and process models,
equipment, and human performance.

Contributing Cause — Causes that by themselves would not create the problem but are
important enough to be recognized as needing corrective action. Sometimes referred to
as causal factors. (AP-16.4Q)

Corrective Action — Measures taken to rectify conditions adverse to quality and, where
necessary, to preclude repetition. (QARD)

Measures taken to rectify conditions, and where necessary to preclude recurrence.
(AP-16.1Q)

Employee Concerns Program — A program established to allow employees to report
conditions they feel are adverse to nuclear safety practices. An employee concern is a
good faith expression by an employee that a policy or practice of the OCRWM or of one
of its contractors or subcontractors should be improved, modified, or terminated
because it is unsafe, unlawful, fraudulent, or wasteful. Concerns can address issues
such as health, safety, the environment, personnel or management practices, fraud,
waste, or reprisal for whistleblower activities.

Extent of Cause — The extent to which the root cause(s) of an identified problem have
impacted other processes, equipment, or human performance. (AP-16.4Q)

Extent of Condition — The extent to which the actual condition exists with other
processes, equipment, or human performance. (AP-16.4Q)

Independent Assessment — An assessment, conducted by a group or organization
having authority and freedom from the line organization, to evaluate the scope, status,
adequacy, programmatic implementation, or effectiveness of a program or process.

Issue — An inclusive term used to define a problem requiring management attention.
(synonymous with the term "Adverse Condition" used in AP-16.1Q) (AP-16.4Q)

Licensing Support Network — An electronic, Internet-based system established by the
Nuclear Regulatory Commission to facilitate discovery. When fully implemented, it will
contain the DOE’s documents related to the licensing proceeding, as well as documents
of the Commission and other parties to the proceeding.

Line Organization — The organization directly responsible for task products and
services.
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Management and Operating (M&O) Contractor — The company or corporation which
the DOE contracts for the operation, maintenance, or support of Government-controlled
research, development, special production, or testing devoted to major programs. M&O
contractors for the Yucca Mountain Project during the period of interest have included
TRW and Bechtel-SAIC Company, LCC (current).

Model — A representation of a system, process, or phenomenon, along with any
hypotheses required to describe the process or system or explain the phenomenon,
often mathematically. Model development typically progresses from conceptual to
mathematical models. Mathematical model development typically progresses from
process, to abstraction, and to system models.

Nonconformance — A deficiency in characteristic or record that renders the quality of
an item or sample unacceptable or indeterminate. (QARD)

NUREG 1804 — The Yucca Mountain Review Plan. An NRC document that describes
those items and activities and the acceptance criteria for items and activities important
to safety and/or important to waste isolation. It is the document that the NRC will use to
determine if OCRWM is meeting NRC requirements.

Procedure — A document that specifies or describes how an activity is to be performed.
The term "procedure" may also include instructions and drawings.

Process — A series of actions that achieves an end result or accomplishes work.
(QARD)

Quality — The condition achieved when an item, service, or process meets or exceeds
the user's requirements and expectations.

Quality Assurance — All those planned and systematic actions necessary to provide
adequate confidence that an item will perform satisfactorily in service. (QARD)

Quality Assurance Program - The sum total of the quality requirement documents and
the associated implementing procedures that comprise the planned and systematic
actions necessary to provide adequate confidence that products will fulfill their intended
purpose. This includes:

. the identification of requirements,

. the necessary planning, training and communications,

. the control and implementation of procedures, required inspections, and tests,
" the identification and implementation of needed corrective actions, and

. the assessment and self-assessment activities related to verifications.

QARD - The Quality Assurance Requirements and Description document (DOE/RW-
0333P). This document describes the OCRWM Quality Assurance Program for those
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items that are important to safety and/or important to waste isolation and the associated
activities.

Root Cause — The cause of the adverse condition that, if corrected, will preclude
recurrence or greatly reduce the probability of recurrence of the same or similar adverse
condition(s). The root cause does not apply to the identified condition only, but has
generic implications to a broad group of possible occurrences and is the most
fundamental aspect of the cause that logically can be identified and corrected. (AP—
16.4Q)

Scientific Notebook — A record of the methodology and results of scientific
investigations that is used when the work involves a high degree of professional
judgment or trial and error methods or both. (QARD)

Self-Assessment — An assessment performed by all levels of management and
personnel directly involved/responsible for the process being assessed. The process of
actively identifying opportunities for improvement, in addition to self-identifying
conditions and deficiencies and, in some cases, event precursors, to prevent
performance shortfalls. (LP-PM-001-OCRWM)

Software — Computer programs, procedures, rules, and associated documentation
pertaining to the operation of a computer system. (QARD)

Subject Emails — The original 18 emails written by the USGS employees which
suggested a negative attitude toward and intentional noncompliance with quality
assurance requirements. These emails were discovered during the review of email
correspondence in inactive accounts (legacy emails).

Surveillance — The act of observing real-time activities and/or reviewing documentation
to verify conformance with specified requirements and to evaluate their adequacy and
effectiveness. (QARD)

Traceability — The ability to trace the history, applications, and location of an item or
data. (QARD)

Transparent — A document is transparent if it is sufficiently detailed as to purpose,
method, assumptions, inputs, conclusions, references and units such that a person
technically qualified in the subject can understand the document and ensure its
adequacy without recourse to the originator. (QARD)

Trending — Evaluating records of previous deficiencies and corrective actions for type,
frequency, and importance to determine if further evaluation is needed to preclude
future problems.

Validation — An activity that demonstrates or confirms that a process, item, data set, or
service satisfies the requirements defined by the user.
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Department of Energy
Office of Civilian Radioactive Waste Management
Office of Repository Development QA: N/A
1551 Hillshire Drive
Las Vegas, NV 89134-6321

JUL 1 8 2005

MEMORANDUM FOR: David M. Howell (RW-66)

FROM: W. John Arthur, 11 Z) ﬂ/W/

Deputy Director

SUBJECT: Charter for Root Cause Analysis (RCA) for the Apparent

Noncompliance with Qualification Requirements as Detailed
in Condition Report (CR) 5223

I am directing you to serve as the lead in performing an RCA for the subject CR in

accordance with administrative procedure 16.4Q, Causal Analysis and Corrective Action
Plan Development.

The Office of Repository Development (ORD); Booz Allen Hamilton, Inc. (MTS);

Navarro Research and Engineering, Inc. (NQS); and Bechtel SAIC Company, LLC
(BSC); have contributed team members as follows:

David M. Howell, ORD, Lead

Michael L. Ulshafer, ORD, Team Member

James B. Harper, MTS, Team Member

Tish Morgan, MTS, Team Member

Ronald M. Linden, MTS, Team Member

Warren J. Dorman, NQS, Team Member

Gerald H. Nieder-Westermann, BSC, Team Member

The team shall consider, evaluate, and determine the root cause(s) of the following
problem statements:

E-mails were discovered suggesting violations of the Quality Assurance (QA)
Program.

¢ Did the technical product output and/or the software and data related to the
infiltration analysis/model report meet applicable qualification requirements?

¢ Did a culture exist at the time the e-mails were generated which promoted and/or
ignored noncompliance with the QA Program?

¢ Did QA miss an opportunity to identify conditions adverse to quality?
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Appendix A1.1 - July 18, 2005 A1.1-2



David M. Howell 2- JUL 1 8 2005

The scope of this analysis should fully cover the three questions presented above but the
team may find it necessary to expand the scope once the analysis is underway.

The documentation in the RCA report should include: an executive summary, a
description of the related conditions/events/culture/etc., lessons to be learned, the causal
factors, generic implications/extent of condition, newly identified conditions adverse to
quality (if any), prior similar events, quality and safety impact, and recommended
corrective actions. The report is to reflect adherence to the considerations provided in
section 5.4 of AP-16.4Q.

I am requesting a briefing to senior management on your preliminary results within two
weeks of the kick-off meeting. The kick-off meeting should occur no later than

July 22, 2005. The root cause analysis report is expected to be completed one month
after the management briefing.

By copy of this charter, I am requesting full support from individuals who may be asked
to assist in the RCA through interviews, data gathering, or providing historical
information. Catherine E. Hampton will be my day-to-day representative to assist the
team in obtaining necessary resources. Any actions identified during the course of this
analysis which require immediate attention should be brought to me for disposition.

If you have any questions in this regard, please contact Catherine E. Hampton of my staff
at 794-1387.

OFO:CEH-1523

cc:

Donald Beckman, BSC, Las Vegas, NV

G. H. Nieder-Westermann, BSC, Las Vegas, NV

J. L. Donnell, MTS, Las Vegas, NV

J. B. Harper, MTS, Las Vegas, NV

R. M. Linden, MTS, Las Vegas, NV

Tish Morgan, MTS, Las Vegas, NV

Richard Toft, MTS, Las Vegas, NV

W. J. Dorman, NQS, Las Vegas, NV

R. D. Brown, DOE/ORD (RW-61), Las Vegas, NV
C. E. Hampton, DOE/ORD (RW-64), Las Vegas, NV
R. E. Spence, DOE/ORD (RW-66), Las Vegas, NV
M. L. Ulshafer, DOE/ORD (RW-61), Las Vegas, NV
OFO Records Coordinator, Las Vegas, NV

Records Processing Center = “4”

Root Cause Analysis Report for Condition Report 5223
Appendix A1.1 - July 18, 2005 A1.1-3



Appendix A1.2

December 1, 2005, Charter Revision
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Department of Energy : o
Office of Civilian Radioactive Waste Management N T
Office of Repository Development
1551 Hillshire Drive QA: N/A

Las Vegas, NV 89134-6321

DEC 912005

MEMORANDUM FOR: David M. Hawell (RW-66)

O
FROM: W. John Arthur, III, Deputy Director
SUBJECT: Root Cause Analysis (RCA) and Extent of Condition for the

Apparent Noncompliance with Qualification Requirements as
Detailed in Condition Report (CR) 5223

Reference: Memo, Arthur to Howell, dtd 7/18/05 (DOE Ltr No. OFO:CEH-1523)

The above-referenced memorandum appointed you to lead a RCA team for CR 5223
using the procedure described in AP 16.4Q, Causal Analysis and Corrective Action Plan
Development. This memorandum clarifies and updates your responsibilities in this area.

1. Scope of assignment: Since CR 5223 is a Level A, your charter includes both
the RCA as well as the determination of the extent of condition. The team shall
consider, evaluate, and determine the root cause(s) and extent of condition of the
following problem statement: E-mails were discovered suggesting violations of
the Quality Assurance Program.

The RCA should fully determine:

*  Whether the infiltration analysis/model reports met applicable requirements.

e Whether a culture existed that resulted in a failure to produce products that
would perform satisfactorily in service and be suitable for their intended
purposes. '

e Whether opportunities were missed by Office of Civilian Radioactive Waste
Management (OCRWM) personnel and organizations to identify and act on
conditions adverse to quality associated with the infiltration analysis/mode] -
reports. ' '

The extent of condition analysis should determine whether conditions similar to
or associated with the conditions identified in the RCA exist within the Program.
The scope of the analyses should fully cover the issues presented above, and
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David M. Howell -2-

DEC 6 1 2005

recommendations for corrective action should be provided. The team may find it
necessary to expand on the scope described above once the analysis is underway.

2. Team members: The following is the current list of team members for the RCA
and extent of condition review activity.

David M. Howell, Office of Repository Development (ORD), Lead
Marlin L. Horseman, Navarro Quality Services (NQS), Team Member
Warren J. Dorman, NQS, Team Member

Tish Morgan, Management and Technical Support Services (MTS),
Team Member

Ronald M. Linden, MTS, Team Member

Michael S. Russell, Bechtel SAIC Company, LLC (BSC), Team Member
Ahmed Monib, BSC Team Member

William Corcoran, Senior Advisor to the Team

3. Timeframe: The subject memo stated that the RCA report should be completed
one month after a briefing to management on preliminary results. Based on the
new scope and current status of this project, I expect the team to work diligently
toward delivering a quality final product when your technical analysis is
completed.

4. Incorporation of additional Condition Reports: I have asked that CRs 6679,
6680, 6681, and 6682 be reassigned to you. It is my understanding that you are in
the process of integrating them into the analysis for CR 5223.

5. Inputs to extent of condition review: It is my understanding that your
additional activities for the extent of condition review include a review of the
INFIL model and associated analysis/model report that BSC is currently working.
Additionally, there are several activities being pérformed by others that will
provide input to the extent of condition review. These include:

e Assessment of the results of previous review processes that include:
- Statistical sampling of relevant e-mails (Harry C. White, Jr., ORD)
- Word searching of relevant e-mails (Maureen M. Mendez, BSC)
- Statistical sampling of non-relevant e-mails from 237 staff likely to
produce relevant information (Diane E. Vigue, ORD)
- Corrective action reports and deficiency reports (Albert C. Williams,
Office of Quality Assurance, and Hubert M. Carmichael, BSC)
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David M. Howell 3. DEC 01 2005

e Updates to the previous review processes to include the period from
May/June 2005 through November 1, 2005.

e Additional, comprehensive review of the OCRWM Concerns
Program (OCP) and BSC’s Employee Concerns Program (ECP) files
(Nancy Cunningham, OCP, and Richard F. Phares, ECP).

e Review of a statistical sample (approximately 25,000 out of 14 million) of
relevant and non-relevant OCRWM e-mail (Joseph Atchue, MTS, and
Harry C. White, Jr., ORD).

Mr. Gene Runkle will be coordinating these activities and will provide updates and full
documentation of the results to you for integration into your extent of condition
evaluation.

I appreciate your efforts and continued leadership throughout this process.

OPM&I:DMH-0228

cc:

Gene Runkle, DOE/HQ (RW-1), FORS

M. L. Ulshafer, DOE/OQA (RW-3), Las Vegas, NV
Donald Beckman, BSC, Las Vegas, NV

Ahmed Monib, BSC, Las Vegas, NV

M. S. Russell, BSC, Las Vegas, NV

J. L. Donnell, MTS, Las Vegas, NV

R. M. Linden, MTS, Las Vegas, NV

Tish Morgan, MTS, Las Vegas, NV

R. L. Toft, MTS, Las Vegas, NV

W. J. Dorman, NQS, Las Vegas, NV

M. L. Horseman, NQS, Las Vegas, NV

C. E. Hampton, DOE/ORD (RW-64), Las Vegas, NV
R. E. Spence, DOE/ORD (RW-66), Las Vegas, NV
H. C. White, Jr., DOE/ORD (RW-66), Las Vegas, NV
Records Processing Center = “6”
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Root Cause Analysis Team Members

As of the date of publication, the Root Cause Analysis Team members are as follows:

Name Organization
D. M. Howell, Team Lead DOE OCRWM
M. L. Horseman OCRWM Office of Quality Assurance/Navarro Quality Services
R. M. Linden Management and Technical Services/Golder Associates, Inc.
M. S. Russell Bechtel SAIC Company, LLC/Beckman and Associates
T. L. Vincent Bechtel SAIC Company, LLC
W. R. Corcoran, Senior Advisor Nuclear Safety Review Concepts Corporation
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This appendix presents the 18 subject emails written by USGS employees. They have been
retyped and reformatted and the names of individuals have been removed, but the content is

otherwise exactly as written by the USGS employees.

Categorization of the Emails: Based upon the content and context, the emails have been

grouped into the following three general categories:

¢ Technical Issues: This category includes emails concerning technical issues pertaining to
AMRs, model development, electronic data sets, software, transparency and traceability,
and overall defensibility.

¢ Nuclear/Quality Culture: This category includes emails that pertain to aspects of
nuclear/quality culture including CAP, QA, audits/surveillances, SCWE, personnel attitudes,
and expected behaviors.

¢ Budget and Schedule: This category includes emails regarding the influence of budget

and schedule on project activities including topics such as funding, schedule, planning,

integration, program direction, and workloads.

The following table displays the 18 subject emails and their associated categories:

Table A2.1 — Email Categorization

Category
Email Date of Email Technical Quality/ Budget/
Number Issues Culture Schedule
1 5/11/98 X X
2 6/18/98 X X
3 10/27/98 X X
4 10/29/98 X X
5 11/22/98 X X
6 12/18/98 X X X
7 3/15/99 X X
8 3/26/99 X X X
9 4/22/99 X X
10 4/22/99 X X
11 8/5/99 X
12 11/15/99 X X
13 1/6/00 X X
14 2/17/00 X
15 3/6/00 X X
16 3/7/00 X
17 3/9/00 X X
18 3/30/00 X
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#1

Date: 05/11/1998
Subiject: UZ Flow (+climate+infiltration) section for TSPA-VA document
Body:

FYI. Still don’t know quite how to handle the air temp glitch. I’'m continuing to keep mum about
this, but, from a scientific integrity standpoint, it is tempting to let the end users know exactly
what was provided to them in terms of effectively cooler future climate simulations. Problem is, |
don’t know how to do this without looking bad. If we can let it all pass without trying to attach
DTN numbers to these results (the prefered choice), then | can forget about it and just
concentrate on getting results out for the new model. If they (DOE) force us to put DTNs on
these things; | would rather the truth come out sooner than later.

Don’t need to respond to this, we can talk about it later.

#2

Date: 06/18/1998

Subiject: Re:

Body:

I’'m finishing up the infil report (concentrating only on those items originally requested me
to look at ... talked this over with yesterday). I've been meaning to send you a program

that will convert the 6 regional strips you have back to the original *.inp file format, but | got
sidetracked a little with the planning stuff. Let me finish infil and | will get you the code (I'm close
to finishing it). | wanted to have these simulations running this week. But | also wanted you and

to look at what I’'m using for effective permeabilities. I'm trying to clean up a worksheet |
have so that you and can understand it.

As far as FY99 modeling goes, there are several areas that we can always use help in;
programming, GIS, and anyone capable of getting a simulation going, compiling the results,
creating maps and graphs of the output, and helping me compile and update the climate
database, streamflow records (along with any other calibration data), and the future climate
stuff. You and | may be the only ones developing the model code, but even some part-time help
from someone with programming skills would be tremendous boost to keep things going (the
small re-formatting program above is a great example), and to have software QA keep in step
with model improvements. | don’t know who this person would be, and there we have a
dilemma. At least we are making an effort to improve out GIS expertise.

As far as the Fortymile Wash stuff and the regional stuff goes; 1. We never seem to be certain
about the funding level from until the planning is over and done with..... | wanted to
have a backup to keep the regional effort going. 2. We are doing the same amount of work on
the regional scale wether we get the money for Fortymile Wash or not, so why not try to get the
money? All we have to do is a few extra simulations for Fortymile Wash. lts like we'll get paid
twice for the same work (and | don’t feel bad about this considering how little we’re getting paid
for the work this year.... in my mind it will all even out in the end). 3. I'm still not convinced that
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there will not be another round of planning where we have to try to cut 50% of the funding we
are asking for now. Then we can just get rid of the Fortymile Wash WP.

Geeze... | spent too much time on this email...gotta go!

#3

Date: 10/27/1998
Subject: Re: Jury Summons
Body:

Hey yeah. If its not registered than it can’t be important. | think scared me (something
about a $5,000 fine). So back to my usual strategy. But does this mean that our nation’s juries
are filled with people who have nothing better to do (or who hate their jobs)? Some college grad
sociology — law — statistics major should do a study on this.

Date: 10/27/1998
Subiject: Re: Jury Summons
Body:

That's odd , | have never gotten one. My kid’s must have lost it when they got the mail and since
it wasn't registered mail there is no way to know that | actually got it. Even if | did get one and
my kids lost it | have never heard back from them that | in fact ever got one so they must not
care terribly much if my kids get the mail and loose the summons. | just don’t know what to do
with my kids somedays when terrible lose of mail occurs. Oh well, | guess if anybody really
wanted me they would send me a registered form. You know how the mail is these days. You
just can’t count on anyone getting the mail to you, especially little kids.

Date: 10/27/1998
Subject: Re: Jury Summons
Body:

I've been summoned for Jury duty. | can’t do this. My wife tells me this is not something | can
just ignore (my usual strategy). The instructions on the summons tell me to show the summons
to my employer prior to calling the court. Should | send a fax to you? How does one proceed if
one cannot at this time be a juror?

Date: 03/17/1999
Subject: Re: Jury Summons
Body:

They want me to go down on April 19nth. I've been putting together the new future climate input
sets; | need to be running simulations while I'm writing reports. I'm also putting together a real
simple snow cover model for now; the degree-day approach. I've been working on programs
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that pull in the earhinfo export files (precip, max temp, min temp), combine the files into one,
check for gaps, estimate missing values, and generate output that is usable for infil modeling or
the next step in climate modeling; spatial interpolation of daily input. | think when I'm done this
will be applicable to the Mojave study. | think we can generate one file that will contain a precip
map for each day for a 100-year record.

This work also needs to get done for a level 4 milestone coming up end of April for 22001.
Basically | have two weeks left to get this done so can start the technical reviews of the
developed data 1% part of April. Also, | need to get it out of the way so we can have some lee-
way for putting the SCAS stuff together, and so | can get back to writing.

Either the regional modeling or the site scale modeling will get into trouble if I'm the only one
working in it. The 176k for 22001 assumed about .5 FTE beyond my time for things like model
calibration, QA, model development, and up-dating input files. At this point the regional
modeling is suffering because I've focused everything on 22001. You and | are the only ones
that seem to know FORTRAN programming so that puts us in a bind. On the other hand, it
wouldn’t take that much time to show someone like or how to run the model for
calibration (only worksheet skills are needed here, although Transform skills are also very
helpful). I'm hoping to have a final FY99 site-scale model together by the time | come out to
Sacramento (1st or 2nd week of April) so we can go into full-time calibration run mode.

What resources beyond our own group could | be tapping to solve the 22001 FTE problem? For
example, I've thought about: 1. UNLV student help (administrative hassle factor may be high),
2. PWT (administrative hassle factor high), 3. Sandia support ( is ready to help
us out with the uncertainty analysis.... | think we can make some headway without handing over
the source code, which has been my biggest worry), 4. Student help from either Sacramento or
Tuscon, 5. YMP USGS ( ??....)

Gotta go...I've spent way too much time on this email

Date: 03/16/1999
Subject: Re: Jury Summons
Body:

| think you’re stuck. You get USGS pay and they, supposedly, get the money. | think you
should just go in an do the jury duty. Chances are there will be 50 people of whom 12 will be
picked. If you are picked it will likely be for only a day. Sorry.

Date: 03/16/1999
Subject: Re: Jury Summons
Body:

I've just received my 2nd notice for a summons to the 8th judicial district court jury duty in LV (I
ignored the 1st one back in October 98). This one warns me that | could go to jail if | continue to
ignore this. | called the court today and they want me to find out how the USGS handles pay for
this leave situation.
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Is there a way to have the USGS over-ride this summons? | cannot afford to stop working on
what I’'m working on now to go sit in a Jury (unless the trial doesn’t last longer than have a day),
and it has nothing to do with money.

At any rate, | don’t think | can just say the dog ate it.

#4

Date: 10/29/1998

Subiject: RE: Design Features 23/24 — Period of Effectiveness
Body:

Enjoyed the ranting and raving. We’re trying to work with the engineers because that’'s where
the funding’s going. Leveling the top of the mountain seemed humorous but it gave me the
chance to make some more cool figures. This little task is history now. Wait till they figure out
that nothing I've provided them in QA. If they really want the stuff they’ll have to pay to do it
right.

#5

Date: 11/22/1998

Subiject: beaten to death

Body:

This wa’s _______ownresponse to my response to his question (which | tried to be as honest as

possible about), without any intentional provocation on my part. In some ways this is getting
bizarre; one never knows how far along an old memo will get passed, or even what context it
will end up in (for example, has no idea that his memo to got pasted into this thing,
so I’'m cc’ing him on this). As | understood from your last memo, there is a point at which we run
the risk of beating something to death, and I'm in full agreement on that. Please be assured
that I've placed myself in a “wait and see” mode for now.

I’'m paranoid enough now that | almost couldn’t send this.

Date: 11/20/1998

Subiject: FW: QA'd models

Body:

Can yOliI please check with and to better understand the level of
effort that the USGS will put forth to have infiltration information submitted to the TDMS this FY?
(see e-mail below from ) Based on the response to the memo that you sent out

earlier, | thought that had agreed that the most up to date infiltration maps,
including the FY96, FY97, and FY98 models, would be submitted (perhaps sequentially) to the
TDMS by the end of this FY (see attached memo). If this is not the case, then LBNL will have to
re-evaluate their intended use of the FY98 infiltration maps in their new UZ flow models if the
maps may not be qualified in time for SR.

Root Cause Analysis Report for Condition Report 5223 A2-6
Appendix A2 — Subject USGS Emails (Redacted)



Date: 11/19/1998
Subiject: RE: QA’d models

Body:
The 96 model report has been re-submitted for USGS Director’s approval.

has been the main force behind dealing with the latest round of editorial reviews
and pushing the report forward. When Director’s approval is granted, | am assuming the FY96
model will be in the TDMS, although we may be required t submit additional supporting
information (we are still in the process of finding this out). There is also a chance that the report
will not be approved, and will require additional work and/or modifications. Unfortunately, the
process of Director’s approval is largely beyond our control. Past experience has shown that it
is always best to assume additional work and/or modifications will be needed. At any rate we
are still hoping for end of December on this, but cannot make any guarantees. If additional QA
work is needed, it may become a problem because at present we are not in a good position to
do this. I'd say a 50% probability of completion.

The 96 model includes only the current climate base-case net infiltration map, and a wet and dry
year current climate simulation. We still need until April to get the 97 future climate 100-year
simulations into the TDMS. Again, no guarantees, especially in light of major uncertainties that
continue to exist, and thus | can only give a 50% probability of completion.

Bottom line is, our position for making any FY99 commitments at all is still poor to nonexistent.

Date: 11/19/1998
Subiject: Re: funding woes
Body:

What is the status of the FY96 model being submitted to the TDMS? | thought you said that the
FY96 infiltration maps could probably be submitted to the TDMS by December.

Date: 11/18/1998
Subject: Re: funding woes
Body:

FYI: another example of an apparent disconnect between 1.2.5 and 1.2.3. What is your source
in regards to the 1M provided to the USGS? If this is true then the funds seem to be getting
funneled in the wrong direction.
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Date: 11/20/1998
Subject: Re: Discussion with (Document link not converted)

Body:

As far a | know there is no funded milestone for December. The milestone we tried to get was
not a milestone but an attempted to get the FY96 map in the TDMS. There is no funding.
Perhap DOE should be honest with the NRC and tell them they are not funding an infiltration
map this year.

#6

Date: 12/18/1998
Subject: Re: AP 3.10Q
Body:

Wow! Thanks for this very thoughtful and philosophy charged wealth of advice. | here exactly
what you say. YMP is looking for the fall guys, and we are high on the list. | got a strong feeling
at the PA meeting that high level folks are starting to pay very close attention to who they will
come after when things hit the fan. Who got how much funding at what time will all be long
forgotten when the lawyers start challenging credibility of results. It was made clear that this will
be like the OJ trial, where results are completely thrown out because of minor procedural flaws
or personal attacks on credibility. As told the lawyer who was there, YMP doesn’t
stand a snowball’s chance in hell of making this work if that is the approach.

As far as the 98 and 99 modeling, I'm starting the write-ups now. Much of this is already being
covered in the NLPs and Aps so | can kill 2 birds with the same stone. | much as | think Sandia
may help us out with some things, | am going to be very careful that Sandia doesn’t end up
taking credit for our work.

Date: 12/17/1998

Subject: Re: AP 3.10Q

Body:

| agree with your analysis. We only win if we get the final product out. | have to think through
this carefully but where I'm headed is this. and | will make sure we get the 96 report
done (you need to call ASAP, just in case she needs input from you on Friday). You, on

the other hand, need to start the FY99 report, assuming the FY96 gets approved. You need to
lay out the changes you’ve made to the model, how you’ve tested or calibrated those changes
(stream gage, neutron (I've already started working on a new neutron hole analysis which | had
hoped to finish this vacation but won’t be done until later I'm sure)), what the results are, and
what difference it makes. Do this for the site scale as your basis for the change to the model
and as the basis of the report. Then start another report, which uses the first report, to lay out
the regional model. Both report will address past and future climates. That’'s where I’'m heading
but I'm not there yet. We can discuss tomorrow.
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The bottom line is forget about the money, we need a product or we're screwed and will take the
blame. EVERYBODY will say they told us to go ahead without a plan or budget in place (even
though said no hires). This is now CYA and we had better be good at it. | seem to have
let this one slip a little to much in an attempt to cover all our work (and get us the hell out of the
long term problem and Yucca Mountain) but now it’s clear that we have little to no choice. In all
honestly I've never felt well managed or helped by the USGS YMP folks, in fact, as you know,
I've often felt abandoned. This time it’s no different, or worse, and we have to work together to
get out of this one. I'm still overwhelmed trying to protect the rest of the program from the
ravages of what’s happening in Denver (funding, which we seem to be blamed for because we
got funding) and the current HDP fiascoes in the ESF. That is to say we’re not working on our
own as we have for the past 12 year, now were being threatened (and carefully watched) by the
people who us to simply ignore us. These are very dangerous time, both funding wise and
professionally. Mark my words on this one, it will not be lone before our technical credibility with
be challenged in an attempt to discredit us and redirect funding!

Oh, by the way, you did a great job in response to request. Bravo!!

(keep my last paragraph prvate or among friends, if you know who they are)

Date: 12/17/1998
Subject: Re: AP 3.10Q
Body:

FYI: The work plan PA has put together as a result of the meeting this week includes model
hand-offs (TBVs documented using NLP 3-15s) which will all eventually be QA’'d using AP
3.10Q (see attachment below). is going to be the PA lead on the AP 3.10Q for the
FY98 model. We're not sure how smoothly this is going to go but this is the approach. Like
you’ve said all along, YMP has now reached a point where they need to have certain items work
no matter what, and the infiltration maps are on that list. IF USGS can’t find a way to make it
work, Sandia will (but for now they are definitely counting on us to the job). PA totally supports
paying for a USGS report on the FY98 model, but they fully realize the problems we’re having
the Director’s approval thing.

I’'ve had no response from concerning my response to his request for an FY99 work plan
using the close-out funds. PA has indicated that | can charge all my time this year to 10506
account. There was also good indication this week that PA is willing to support us in FY0O to
continue on with model validation and uncertainty work, and to deal with FEPs addressing the
infiltration maps. The 110k provided to USGS was in direct response to the telecom and was
specifically intended for infiltration modeling work. | can no longer wait for USGS to figure this
out; I'm moving ahead according to the PA/Sandia work plan we put together this week.

What | really need now are some warm bodies to review the work I've been doing.

Like said, “Live by the sword, die by the sword!”.
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Date: 12/17/1998
Subject: Re: AP 3.10Q

Body:

Thanks much! Yes, | very much need to take a close look at this. | was about to request this
when | saw your note.

#7

Date: 03/15/1999

Subject: Re: Tiger Team Hell
Body:

and | have been trying to figure out what’s really coming at us with the tiger team effort.
So far we've learned that they don’t have a sold plan of action yet. I've formulated a “potential
impact list” that is prioritized according to what work gets impacted 1%, 1. FY99 support to PA
(includes all the workshop stuff), 2. regional recharge report, 3. site-scale infiltration modeling
report. Some of the work the tt effort call for was scheduled under 22001 QA anyway, but we
started hearing rumors of things like re-doing all the QA work for the neutron logging data, which
will stop us dead in the water.

Now I'm going to give you the inside scoop: I'm going to continue the regional modeling, even if
it means ignoring direct orders from YMP management. I'm also going to be working on
reports, even if it means ignoring direct order from YMP management. and | have a
pretty clear vision of the type of work that needs to be done to stay alive for the long-haul, and it
very definitely involves getting product out there for the users and the public to see. The Death
Valley regional modeling work fits that bill. Screwing around with tiger teams does not. In the
end, it's going to be the reports that move everything else forward. Tiger team efforts will just
be vaporized.

So, the work may be slowed, but | will not let it stop. At this point, | am still working to the plan
that we've all spent a significant amount of time on to make things happen for FY99. That's the
insider scoop. The position we will take for the M&O planners may be much different. So
delete this memo after you've read it.

Date: 03/15/1999

Subiject: Re: Tiger Team Hell

Body:
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| understand you’re going to be sucked into the Tiger Team for UZ site infiltration. Any idea how
that will impact timing of your regional recharge model product for the year’s end. Or are your
just working every weekend and waking moment like all the rest of us?

#8

Date: 03/26/1999

Subiject: Status of LADS phase 1 calc. Report - USGS
Body:

Between you and me, | put my 6k effort in six months ago. My work gets charged to 11016 and
22001. This is where we invested our time and energy in promoting, planning, and actually
doing the work. I'll admit that | have not devoted a full-time effort towards LADS. [I've been
working on the daily climate data-base, the new future climate simulations, the regional
modeling, and the backlog of reports. Yes the LADS work is now behind schedule but so is
everything else because I’'m the only one doing this work, and I'll be damned if | drop everything
else and work on nothing but LADS. I'd be very happy to just had the work over to someone
else at this point. It seems | do not have this option, thus all | can say is that the work will get
done, but not by sacrificing everything else that’s going on. | do not need to be developing M&O
hoop jumping skills. The skills | am interested in developing are ones that will benefit the CA
district and our careers.

I’'m not directing this at you. This is just to let you know where | stand at this point in time.

| guess this is another one of those memos that need to be destroyed.

Date: 03/26/1999
Subiject: Status of LADS phase 1 calc. Report - USGS
Body:

On Feb. 19 | requested the following steps from USGS staff, to complete the calculation report
for LADS DF23A and B (formerly designated DF 23 and 24):

1. Train and a checker to QAP 3-15. Train to YAP SlI1.3Q. Also,
train to APSI.1Q, for classification of software as “software routines.”

2. Assign a DTN, and prepare a TDIF with input/output files (i.e. implement YAPSIII.3Q).
Typically this means that all input/output files, and code listings, are put on a CD-ROM. The
originating organization should be NEPO, to avoid complications from USGS policies.

3. Designate all software used in this calculation as “software routines.” This means software
does not have to be qualified. The calc. report should include source code listings,
description of routines and how they fit together, exact specification of compiler and CPU
(with S/Ns), and a test case that exercises all the routines.
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4. Revise 3-15 calc. Report with DTN, and software routine documentation. Note that the
report should state whether all input data are “Q.” If not, then the calculation results should
be clearly indicated as “TBV.”

5. Printout first draft (Rev. 00A). Originator signs calc. cover sheet. All pages will have the DI
number, including the correct Rev. number. Page numbering will comply with QAP 3-15.

6. Perform internal review of report. This can be informal, or as a NEPO review implementing
QAP SllI-2. Make revisions as required (a revised copy will have the text draft number, i.e.
Rev. 00B, etc.)

7. Printout checking draft (increment draft number using Rev. 00B, Rev. 00C, etc.). All pages
will be marked “Checking Draft in addition to the DI number, etc.

8. Perform checking function, coordinating with the checking group ( )- A
technically qualified checker (as determined by the Responsible Manager), who has
received the checking indoctrination training and knows how to use the checklists, needs to
be identified from within NEPO.

9. Revise document, backcheck per QAP 3-15, and get Originator and Checker signoffs on
calc. cover page. Get Lead Engineer’s signoff ( or ).

10. Submit final document with cover sheet, all drafts, markups, and review paperwork, to your
representative from Engineering Document Control. Request that they close out any TBVs
on the original 3-12 Design Input Request, and prepare and submit the Record Package to
RPC IAW AP 17.Q.

| requested that steps 1-4 be completed by March 15th, and all steps by 4/15. Steps 1-4 are
not complete, so this activity is behind schedule.

Please help expedite this effort.

Date: 03/26/1999
Subject: Status of LADS phase 1 calc. Report - USGS
Body:

| have appended your memo to indicate the status of this work (see red text below).

On Feb. 19 | requested the following steps from USGS staff, to complete the calculation report
for LADS DF23A and B (formerly designated DF 23 and 24):

1. Train and a checker to QAP 3-15. Train to YAP SlI1.3Q. Also,
train to APSI.1Q, for classification of software as “software routines.” Done

2. Assign a DTN, and prepare a TDIF with input/output files (i.e. implement YAPSIIL.3Q).
Typically this means that all input/output files, and code listings, are put on a CD-ROM. The
originating organization should be NEPO, to avoid complications from USGS policies. | have
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10.

been working on this, but will need help from QA to expedite. QA is waiting for the CD-
ROM, and this will be completed on 3/30/99. Remainder should be complete by 4/2/99,
unless there are hidden requirements for large input and output files (for example, these
files are approximately 21 MB each (ASCII format), and do not include headers. The files
are fully explained in report. Inclusion of header lines will cause further delay)

Designate all software used in this calculation as “software routines.” This means software
does not have to be qualified. The calc. report should include source code listings,
description of routines and how they fit together, exact specification of compiler and CPU
(with S/Ns), and a test case that exercises all the routines. There has been progress here
modifying the report to contain all necessary information and developing the test cases.
This task is 50% completed. The work has gone slower than anticipated because there are
several steps involved in this engineering calculation and thus a set of tests is needed.
Remainder should be complete by 4/2/99.

Revise 3-15 calc. Report with DTN, and software routine documentation. Note that the
report should state whether all input data are “Q.” If not, then the calculation results should
be clearly indicated as “TBV.” Report being modified to contain needed information. All
input data has been identified as either Q or TBV. This should be complete by 4/2/99.

Printout first draft (Rev. 00A). Originator signs calc. cover sheet. All pages will have the DI
number, including the correct Rev. number. Page numbering will comply with QAP 3-15.
This task is complete.

Perform internal review of report. This can be informal, or as a NEPO review implementing
QAP SllI-2. Make revisions as required (a revised copy will have the text draft number, i.e.
Rev. 00B, etc.) An informal review has been conducted by , and all suggested
modifications (including those listed above) are being incorporated. This task is 75%
complete. Need help from QA to expedite.

Printout checking draft (increment draft number using Rev. 00B, Rev. 00C, etc.). All pages
will be marked “Checking Draft in addition to the DI number, etc. 0% complete. Need help
from QA to expedite.

Perform checking function, coordinating with the checking group ( )- A
technically qualified checker (as determined by the Responsible Manager), who has
received the checking indoctrination training and knows how to use the checklists, needs to
be identified from within NEPO. has volunteered to be the checker, and is
waiting for us to provide the official version of the finished draft (Rev 00A). Both

and have been providing valuable assistance in terms of interpreting
procedures and providing examples throughout this process.

Revise document, backcheck per QAP 3-15, and get Originator and Checker signoffs on
calc. cover page. Get Lead Engineer’s signoff ( or )- 0%
complete.

Submit final document with cover sheet, all drafts, markups, and review paperwork, to your
representative from Engineering Document Control. Request that they close out any TBVs
on the original 3-12 Design Input Request, and prepare and submit the Record Package to
RPC IAW AP 17.Q. 0% complete. Will need help from QA or administrative staff to
expedite.
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| requested that steps 1-4 be completed by March 15th, and all steps by 4/15. Steps 1-4 are
not complete, so this activity is behind schedule. Developing test cases, organizing all
input/output and software codes onto CD-ROM, and completing required modifications to
original document is taking longer than anticipated. | am planning to have steps 1-4 complete
by 4/2/99. Although this phase is approximately 2 weeks behind schedule, there is still hope of
meeting the 4/15 deadline for all steps. | am estimating potential worst-case delay of 4/22/99.

Please help expedite this effort.

#9

Date: 04/22/1999
Subject: Re: QA
Body:

Not a bad idea. | am now considering it. Ideally, one would assume that the more information
you provide QA, the better the QA. In reality, it seems that the opposite is true. At any rate, its
a damn shame to be wasting time with this sort of thing.

Date: 04/22/1999
Subiject: Re: QA
Body:What if you just download the raw files from Earthinfo and say you used those? Do they

need to know any more than that? You don’t really need to do an analysis just say this is the
data | used. Maybe that would work.

Date: 04/22/1999
Subject: Re: QA
Body:

The QA bullshit grows deeper. | may need to say that | did everything by hand for the data
package | am submitting that You and reviewed. The program | wrote is not in the
system and QA will be all over it like flies on &%#$. All references to are being
deleted.

Here’s my question: When we go to start QA'ing the site-scale modeling work, will | get taken to
the cleaners because | am not referencing either a tech procedure or a scientific notebook? In
other words, would it be cost-effective to create a SN for the site-scale work and back-date the
whole thing??
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Can’t wait to be far-far away from here!

#10

Date: 04/22/1999

Subject: status of new climate net-infiltration modeling
Body:

| thought I'd give you a “heads up” on the progress of work I've been doing with the results
you’ve provided. Model simulations have been in progress but about 3 weeks ago | found a
small error in the model input that was generated using the Earthinfo data. The error was minor
but would have created a QA nightmare so this was fixed and the simulations are being re-done
('l send you a summary of the results when | get to this point).

I am to submit a “developed datapackage” milestone consisting of the climate input files (7 files
for the 7 sites to you identified) that are being used by the net-infiltration model. The input files
are basically re-formatted Earthinfo export files with a minor amount of parameter estimation
occurring to fill small gaps in the record (even for the high ranking sites, there are gaps all over
the place).

Here’s the weird news; to get this milestone through QA, | must state that | have arbitrarily
selected the analog sites. At first, | was going to include your email as supporting information in
the data package, and discuss the work we did using the worksheets consisting of candidate
sites, but since there is no DTN for your results the message | am getting from QA is that | can’t
use or refer to those results. In other words, | was trying to give you credit for your part in all
this, as well as provide all info possible for the traceability of the analog climates, but this seems
to create problems rather then solving them.

So for the record, the seven analog sites have been arbitrarily (randomly) selected. Hopefully
these sites will by coincidence match the site you have identified.

P.S. please destroy this memo

#11

Date: 08/05/1999
Subject: RE: SN-0116
Body:

Still planning to meet the Aug 31 deadline with 1st draft into tech review, so I'll be charging full-
time to 4b this month (and probably next)..... | think 4b (is it 11018??7?) is running a surplus right
now, but Alan may also be charging to this. and are helping me with the 1st draft
as we speak. I've been boggled down with the Yucca Mt. site-scale AMR stuff which includes
all the software QA. has put a high priority on the deliverables for both the site
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and regional work so I’'m burning the candle at both ends. The good news is that I'll be a lot
more productive in Sacramento. The bad news is that my productivity has been real bad the
past month or two with all this moving and house buying crap. Life has been crazy ever since
the gathering at the Longstreet Inn. But it feels real good to be working out of the CA district
Office in the middle of CSUS.

Hopefully the proposals for the NTS work (the stuff we sent ) will go thru and then we’ll be
doing some serious leveraging of resources for FY0O0. | also need to get serious about getting
together with for the UCDOE stuff............

gotto go

Date: 08/05/1999
Subiject: RE: SN-0116
Body:

Piss on QA, how’s your recharge report (due Aug 31, 1999) coming. By the way INyo COunty
may want to fund the transient recharge work!!!! Perfect for all you CA district types!

Date: 08/05/1999
Subject: RE: SN-0116
Body:

and have responded to the recent issues concerning SN-0116. We believe we've
fixed all of the problems identified so that a stop work order should be averted. A copy of the
fixed notebook was forwarded to . We have not yet heard anything back from QA.
#12
Date: 11/15/1999
Subiject: Thanks for the cool refs
Body:

These references are pretty cool. Thanks for leaving them, it looks like usable stuff. Why can't |
do this? What’s my problem?

Well, maybe its that I'm just now getting the stupid data package off to the correct person. |re-
sent it to , who responded from a laptop in Miami that | should just re-send it to

, Which | just did. Pretty soon the QA experts will want to know where the 4ja and Area
12 Mesa precip files came from.
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Here they are: 4ja.txt Areal12.txt Don’t look at the last 4 lines. Those lines are a mystery that |
believe somehow relate to the work was doing in entering the 1994 data. These
lines are not used by MARKOV (we stop at 9/30/94). I've deleted the lines from the “official” QA
version of the files (which do have headers). In the end | keep track of 2 sets of files, the ones
that will keep QA happy and the ones that were actually used.

The files are the output from the Paradox database that and | had put together, which |
still have but haven’t looked at since 1996. So either the NTS data package has to look a lot
like those files or I'm going to have start talking about the Paradox database when the QA
questions start. My guess is that we do not want to deal with the Paradox database.

Here it is almost 2000, and | am still struggling with work done in 1995 and 1996.

P.S. Let’'s make QA read those references too. Better yet, let's set asside a day for watershed
training.

#13
Date: 01/06/2000
Subiject: Re: AMR U0010
Body:
called. Yes, this is really happening. and will help but it seems | am
stuck going to LBNL on the 26th ( and will also go for moral support). Responses

to the LBNL comments are due on the 21st.

There is, of course, no scientific notebook for this work. All work is in the form of electronic files.
| can show auditors input, output, and program files, but it is not clear to me how to show
documentation of work in progress. They may be expecting to see something that at least looks
like a scientific notebook documenting work in progress. | can start making something up but
then the CA projects will need to go on hold.

If | continue placing tasks as 1st priority for January, | will be ill prepared for the audit,
and will likely get hammered. That'’s fine by me. | am far more concerned about the CA
projects than | am about the AMR. But BC will be rather unhappy, and | will need help trying to
figure out a good excuse why 100% of my time did not go into the audit without revealing the CA
projects.

| am open for suggestions.

#14

Date: 02/17/2000

Subject: finally the darn coordinates

Body:
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| finally took the time to process your request. This required the use of TRANSFORM to look at
the corners of the DEM, then a coordinate transformation using CORPSCON. Here are the

results:
Dem-box.utm my picks using TRANSFORM
Dem-box.geo results obtained from CORPSCON

Please do not tell anyone how this was done because then we will need to get this whole thing
through software QA!
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#15

Date: 03/06/2000
Subiject: Re: USGS AMRs
Body:

What a circus (see emails below).....
| re-wrote blockr7 to use the following ARCINFO ASCII.grid files as input:

30melev.asc: the composite DEM created by
30mlat.asc: latitude (decimal degrees) for each grid cell calculated by ARCINFO
30mlong.asc: longitude....calculated by ARCINFO

30mslop.asc: slope calculated by ARCINFO

30masp.asc: aspect calculated by ARCINFO

30msoil.asc: the soil type map, rasterized by ARCINFO

30mdpth.asc: the depth class map, rasterized by ARCINFO

30mrock.asc: the rock type map ( & and & only), rasterized by
ARCINFO

30mtopo.asc: the topographic ID (I must assume that this was produced in ARCINFO by
using the DEM. Because it is only a place holder and not actually used by the model it doesn’t
matter but the parameter has been carried through the pre-processing and is in all the *.w20
files used as input for INFIL v2.0)

So once the DEMSs, the geology, the soil type, and the soil depth class maps make it into the
TDMS, BLOCKRY7 will provide a link to 30msite.inp, which is the file | started with in 1996. The
link between the source data in the TDMS and the ASCII grid files above are all standard
ARCINFO operations (except for maybe the topo ID stuff) so this should get us to full
traceability.

| checked the blocking ridge calculations using BLOCKR7 and they do not match what is in
30msite.inp. The skyview map produced by the new version of BLOCKRY7 looks reasonable. |
have not yet incorporated latest fixes to BLOCKRY for the improved version. | am just
trying to re-produce the blocking ridge values in 30msite.inp back in 1996, and | have not yet
been able to do this. Again, the original calculation was not done by me and at this point | have
no direct trace of the the blocking ridge values in 30msite.inp to the actual calculation. | do have
a copy o fREGRIDGE provided to me by and | am now using this to check the BLOCKR7
calculations. , do you have the original BASIC program that was used to create the
values in 30msite.inp? Also, could you send me a copy of the improved version so that we can
start with the better numbers for the regional modeling?

| can fudge the attachment for BLOCKRY7 for now but eventually someone may want to run
BLOCKRY to see what numbers come out and at that point there will be problems, although it is
my belief for now that an impact analysis would reveal that the differences are not critical to the
end result.

#16

Date: 03/07/2000

Subiject: developed daily precip record
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Body:

Mod3-ppt.dat believe it or not, this file is now 3.5 years old, but it is what was used. This
developed record stops day 274, 1995. The only real good thing about this file is we seem to be
very close to getting it into TDMS (the data was developed in a LOTUS turned to EXCEL
worksheet that may now be required to go through qualification as software routine, so things
have yet again stalled.) Someday | hope to have the time to update this to include an improved
pre-1987 interpolation and all the new data after 1995, which includes some interesting
events...... back to QA.

P.S. Hope this email doesn’t trigger a 3.15 input request. I'll probably get fired.

#17

Date: 03/09/2000
Subject: Re: vegcov01
Body:

Vegcov01 has a user option which when set to 0 the vegtypes in the file vegtyp1.xyz (created by
the damn routine vegtyp01) are ignored and a veg-cover term of 30 is just assumed. The real
stupid thing is that this value is never used because veg cover stuff (root-zone parameters) all
get defined in the control file. The veg-type and veg-cover columns are just dummy place
holders that are not even used by INFIL v2.0 (remember all those great ideas about correlating
something, anything, to vegetation.....). But because vegcov01 is where the bedrock ks is
adjusted | have to drag the routine into the AMR. Damn it!

The main stupid thing is that as a 1st step | ran vegcov01 with the user option set 2 to create
30mgrd02.sr1 from 30mgrd01, the output from sortgrd01. This setting causes a veg cover
estimate to be made based on vegtyp01, which are the vegtypes defined for the regional model
(data from and ). | was desperately trying to bring vegetation into the picture (still
wasn’t getting what | needed from the bugs and bunny crowd) but it didn’t match up as well as |
had hoped, | ran out of time, and it fizzled.

Now here is the majorly stupid part. To create 30mgrd04.sr1, which is used as input to
CHNNET16, | re-ran VEGCOV01 using 30mgrd02.sr1 as input and set the option to 0. So the
regional vegtypes made it into all the watershed files that were used in the AMR. Now | can’t
just re-write the routine to leave out vegtyp01 because the output will never match what ended
up becoming the watershed files. Had | re-run vegcov01 using 30mgrd01.sr1, | could now re-
write the code in 5 minutes, get rid of vegtype01.xyz all together, and all would be cool.

So | would like to keep vegcov01 as is, tell the story just as it happened, and than explain that
we don’t have to trace vegtyp01 because it was not used (we cannot bring vegtyp01 into the
picture because then we have to deal with the input file which is the geospatial input file for the
Death valley region!). In fact we can just not even talk about the vegtype and vegcover stuff
and just say those are dummy place holders that are never used so they don’t need to be
traced.

On second thought ... do whatever you want. At this point | cannot re-produce the blocking
ridge numbers using BLOCKR?7 and | have yet to re-visit the elevation stuff was finding
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and who knows what will happen if we tried to run ARCINFO n any of the source data going into
the TDMS. There is a bug in the top layer of the cascading bucket model, the soil ks conversion
is off by a factor of 10, and even if | can re-produce the blocking ridges they’re still wrong. Then
there are those strange non-integer values that | saw for the 1st time in the Day and others input
file during my testing of GEOMAP7. What is rock-type 1.337?? Oh yeah, the NTS
data....Jesus! I'm going nuts again! I'm going home now!

#18

Date: 03/30/2000
Subject: Installations
Body:

The programs, of course, are all already installed otherwise the AMR would not exist. | don’t
have a clue when these programs were installed. So I've made up the dates and names (see
red edits below). This is as good as its going to get. If they need more proof | will be happy to
make up more stuff, as long as its not a video recording of the software being installed.
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Introduction: This appendix contains additional USGS-related emails that provide insight and

information relevant to the conclusions of the root cause analysis. The emails include

communications among OCRWM personnel on a range of topics and issues.

The emails have been retyped and reformatted and personal information and specific names
have been redacted, but the content is otherwise exactly as written by the author. The emails

are listed in chronological sequence and each email has been assigned a sequential email

number and subject category. The categorization of these emails is summarized in Table A3.1,
and the redacted text of these emails is provided following the table.

Categorization of the Emails: Based upon the content and context, the emails have been

grouped into the following three general categories:

e Technical Issues: This category includes emails concerning technical issues pertaining to

AMRs, model development, electronic data sets, software, transparency and traceability,

and overall defensibility.

¢ Nuclear/Quality Culture: This category includes emails that pertain to aspects of

nuclear/quality culture including CAP, QA, audits/surveillances, SCWE, personnel attitudes,
and expected behaviors.

e Budget and Schedule: This category includes emails regarding the influence of budget

and schedule on project activities including topics such as funding, schedule, planning,

integration, program direction, and workloads.

Table A3.1 — Email Categorization

Email Date of Email Technical Quality Budget/
Number Issues Culture Schedule

1 03/03/97 X

2 06/25/97 X

3 06/26/97 X

4 07/03/97 X

5 07/15/97 X

6 07/15/97 X

7 07/28/97 X

8 09/29/97 X X

9 10/02/97 X

10 02/23/98 X

11 06/17/98 X X
12 06/17/98 X X
13 07/08/98 X

14 10/14/98 X

15 10/20/98 X X

16 11/13/98 X
17 11/18/98 X

18 11/18/98 X X
19 11/19/98 X X X
20 11/19/98 X X
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Email Date of Email Technical Quality Budget/
Number Issues Culture Schedule

21 11/20/98 X
22 12/08/98 X X
23 12/10/98 X
24 12/22/98 X
25 12/24/98 X X
26 12/24/98 X X
27 01/06/99 X

28 01/26/99 X

29 01/26/99 X X
30 02/23/99 X

31 03/15/99 X

32 03/22/99 X X

33 03/26/99 X X
34 04/04/99 X X

35 04/23/99 X X

36 04/28/99 X X X
37 04/28/99 X X X
38 04/28/99 X

39 04/28/99 X X

40 04/28/99 X
41 05/14/99 X X
42 08/20/99 X X

43 08/23/99 X X
44 08/23/99 X X
45 09/17/99 X X
46 11/05/99 X X
47 11/05/99 X X
48 12/23/99 X X
49 01/04/00 X X
50 01/04/00 X X

51 01/20/00 X X X
52 01/31/00 X

53 02/03/00 X X

54 03/29/00 X

55 04/05/00 X X
56 05/26/00 X X

57 07/05/00 X

58 07/12/00 X X

59 08/08/00 X X

60 09/05/00 X
61 09/08/00 X
62 09/27/00 X

63 10/27/00 X X
64 12/06/00 X X
65 12/20/00 X X
66 12/20/00 X

67 01/16/01 X X
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Email Date of Email Technical Quality Budget/
Number Issues Culture Schedule

68 01/16/01 X X

69 01/18/01 X

70 01/19/01 X

71 01/26/01 X

72 02/14/01 X X

73 02/15/01 X
74 02/20/01 X

75 02/20/01 X

76 02/27/01 X

77 03/06/01 X X

78 03/06/01 X

79 03/06/01 X

80 03/06/01 X

81 03/06/01 X X

82 03/06/01 X X

83 03/05/01 X X

84 04/06/01 X

85 05/08/01 X X
86 07/12/01 X X
87 07/30/01 X

88 08/29/02 X X

89 09/04/02 X

90 04/16/03 X X

91 06/17/03 X X

92 06/17/03 X X

93 06/17/03 X

94 06/18/03 X X

95 08/17/03 X

96 08/18/03 X X

97 06/16/04 X X

98 06/24/04 X X

99 06/25/04 X

100 06/25/04 X X

101 06/29/04 X X

102 07/06/04 X X

103 07/06/04 X X

104 07/07/04 X

105 07/08/04 X

106 07/08/04 X

107 07/12/04 X

108 07/16/04 X X X
109 07/16/04 X X

110 07/17/04 X X

111 09/08/04 X

112 09/08/04 X X
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Email Date of Email Technical Quality Budget/
Number Issues Culture Schedule

113 10/13/04 X X
114 10/13/94 X

115 02/11/05 X

116 02/14/05 X

117 02/14/05 X X

118 02/14/05 X X

119 03/15/05 X

120 03/17/05 X

121 03/17/05 X

122 03/23/05 X

123 03/23/05 X

124 03/23/05 X

125 03/23/05 X

126 04/06/05 X X
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Emails Categorized in Table A3.1
(Text retyped, reformatted, and redacted)

#1
Date: 03/03/1997
Subject:

In addressing your review comments, which | find to be accurate and thorough, | became
somewhat amused by the comment addressing frozen precip. Of course, we all know this to be
a problem, but how did the non-heated Sierra-Misco data make it through QA. How do we know
that a lizard wasn’t hopping around on the buckets? Shouldn’t we have hired someone to stand
at each tipping bucket gage the whole time they were out in the field to document what really
happened out there? How does QA know that the Yucca Mountain project isn’t just a bad
dream that someone is having?

#2
Date: 06/25/1997
Subject: QA

I missed the NWTRB thing because I'm trying to deal with QA. First | told them what | did.

Then | was told that | had over-simplified things, and QA needed more information. So | put the
time and effort into sending QA everything | had, and explaining everything | did. Now I’'m being
told that I'm providing too much information, and QA doesn’t have the time to deal with it. |
should have gone to the NWTRB thing.

Tomorrow I'm in stupid GET training all morning. | couldn’t get around it by the annual refresher
test (’m 3 years overdue). | was told by training that the test is bogus anyway because you can
keep making selections until you get the right answer. Its another one of those illogical YMP
things.

| placed the new regional DEM on your C-drive. The 6 bad data values are not yet corrected,
but at least it's a rectangular grid.

#3
Date: 06/26/1997
Subject: Re: Just one more thing

| got fed up with the QA stuff too. It seems stupid to be able to not mention stuff to go around
the rules. | am pushing for the next update to state the reformatting is exempt without having to
be submitted to be exempted. | guess the reason this milestone is getting so much attention is
that its written as a synthesis milestone so it has to have all supporting data already submitted.

I’'m not sure what the data point problem is. Let me know if you want me to send it again. The
DEM is just every third point, so if you want an even bigger file with every point | could get you
that when | get back or the 250 K DEMs are all on the internet now.

Lotts of luck, talk to you in a couple of weeks. We are suppose to be in Las Vegas on July 21-
23, so maybe I'll see you then.

Root Cause Analysis Report for Condition Report 5223 A3-6
Appendix A3 — Other USGS-Related Emails (Redacted)



#4
Date: 07/03/1997
Subiject: Re: Appropriate Use of Government Phones Form

| don't have the form. However, as a Federal employee of the U.S. Geological Survey, I filled
out and filed this form with the USGS Personnel Office when | was hired. As a fed, | am well
aware of the policy on appropriate use of government phones and | do not feel that it is
necessary nor appropriate to file an additional form with a contractor. | will not file this form with
the M&O until and unless | am directed to do so by the USGS branch chief,

#5
Date: 07/15/1997
Subiject: Re: Area 12 results

| agree. If | can’t break the problem up into 4 parts, then it takes about 40 days to do a 100-year
simulation, plus the additional time needed for flow routing. We probably shouldn’t jump into
that until we’ve finished and tested all the modifications to the model. Which brings me to a silly
question. Will we be needing to redo software QA on this thing? | don’t think | accounted for
software QA in any of the planning documents | worked on. However, it may not be too much of
a headache because | could draw on the experienced | have with software QA.

P.S. If you look closely at the figure | spent, you'll notice that the lower left and lower right
quads, which contain the greatest percentage of deep alluvium, tend to fall below the Maxey-
Eakin curve. | am hypothesizing that the runoff routing modification will cause a relatively
greater increase in infiltration values for these quads as compared to the upper 2 quads.

#6
Date: 07/15/1997
Subiject: Re: Area 12 results

| don’t think QA is worth the worry. We can redo it just the same way we did the original, or
simply compare the new version to the old. The area with more alluvium probably has the same
number of channels as the other area. My guess is the more alluvium, the lower the infiltration,
the lower the elevation and the lower the rainfall. So I'm guessing the routing will not make as
much of a different, there just aren’t enough channels.

#7

Date: 07/28/1997
Subiject: .
Thanks for stopping by my cubicle. This is my reminder to you about I
appreciate your empathy for my situation. My perspective is that they (DOE M&O/YMP) do not
really care about the quality of work we produce if they're willing to sacrifice their human
resources by putting us into cubicles. On the other hand, this may be the way of the future, and
we'd all better get used to it. The winners will be those who figure out how to be productive in
the confines of a cubicle.
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#8
Date: 9/29/1997
Subiject: 's Paper

The last time | sentemailto  was 6/6/97. The address | used was . The
latest version | have of __ ’s paper is the final draft (Dec 09, 1996) which was sent to
American Meteorological Society, titled by

, and . | have yet to see the actual
publication. I have a copy of the copyrlght info the publisher needed (I believe this includes the
name of the journal), but this is at home. | have an email which | sent to , and
| will try to get more detailed info using this source. | also have __ ’s email address buried
somewhere. The data presented in this report are in error due to the error identified in the
raingage calibration program. Although this affects all of the results, | believe this seriously
affects only one graph (the comparison of corrected and non-corrected rates for a 1991 summer
storm measured at Yucca Mt.) and discussions related to this graph. I’'m actually praying that if
the report does get published, no one looks at it too closely.

#9
Date: 10/02/1997
Subiject: Re: cc list
is a contractor to DOE and works for . It's better to send it to her and she can
pass iton to (even though he has an unofficial copy. | like 's idea of just doing it and

charging time to another account. | really think we need to fix the model. Again we can make
the climate change stuff easy. Increases in ppt lead to increases in ground cover, which is dealt
with when we separate E from T. The Alpha coefficient goes back to 1.26 but only applies to
vegetation with a correct beta coefficient. The reduction in ET comes from lost interception of
Rn. This is all easy to fix but requires some calibration/comparison runs. Easy to do. | will be
in Vegas Friday and Monday, and at the NTS on Tuesday so we can meet Friday and Monday.
I'll be in Davis on Saturday and Sunday. Prepare to give me a good copy of the model that we
want to go forward with so that | can start to work on the E and T portions based on advice

given me by . Make sure all you little flags are explained so | can follow things. Talk
later.

Modellingly,

#10

Date: 02/23/1998

Subiject: Re: stuff

___,you are just starting to wake up to what the hell is going on in the Yucca Mountain project.
*| can't teach it to you. I've learned, and that's why I'm in California. | would have liked to bring
more people with me but nobody ever figured it out as much as | tried to tell you. | couldn't do it
directly because you have to learn by experience. Once you learn, you learn. There is more to

Root Cause Analysis Report for Condition Report 5223 A3-8
Appendix A3 — Other USGS-Related Emails (Redacted)



it than you think, that's why I'm still on the project. They won't get rid of me. You are on the
verge of figuring this shit out. Good luck.

#11
Date: 06/17/98
Subject: Re: mod to z12332247uj2

Thats OK. | was waiting for input on this. Basically, | only have 2 goals:
1. To keep our modeling efforts going full swing so that we come out with a final product that
we will be proud of and one that will be an important contribution to the project 2. Continue
developing expertise and knowledge in this area (watershed scale unsaturated zone modeling)
which will enable us to grow well beyond Yucca Mountain.
As for as committing FTEs, | guess my position these days is to get as much money as possible
and then once that's close to being finalized (which | don't think is the case yet) we'll have the
luxury of deciding whether we're getting too much money. As you know, | don't have all the
information in front of me at the moment; whether this money cuts into underground work (I am
assuming it doesn't), who in the Survey is lacking funding at the moment (we could have

help us with GIS, | could have and/or ____ help out with the modeling, .... I'm
not sure about at the moment)
| know what you're saying but I'm just trying to cover the 3 basics; funding, doing the work,
publishing. In addition, | have a genuine concern that if we don't get funding for modeling, my
funding will come from the underground work, and then will be trying to tell me what to
do. | know he's been working hard with the budgets and he's doing a good job but | don't want
him to have control over what | do.

Finally, | don't think we're as overcommitted in this as it may seem. We have a lot of irons in the
fire and I've convinced myself that we are on the verge of putting out a series of slick, high
profile products. Yeah I'm asking for more money than what might be needed given how all the
modeling efforts are inter-related but I've had some bad experiences where it seems like |
wasn't asking for enough money (the 50% cut last year comes to mind).

Did you get both overnights | sent (you should be getting a JAZ disk today). How are your
meetings going this week? | just had the huge ___ report land in my lap for technical
review. | could use the extra money to pay someone else to do the modeling while | do the
technical review.

#12
Date: 06/17/1998
Subiject: Re: mod to z12332247uj2

| wasn't suggesting you ask for less money. | am suggesting we do the best work we can, get
all the money we can, and commit to the least amount of product we can. The money is not
taking money from another source. That money is extra. There may be an overriding goal by
management to cut our staff. If that's the case then the modeling money will help lower the
expectations for underground work. It may be in somebody's mind that there is not enough
money for the GS people in all project but enough for all our (my) GS and the PWT people. If
that happens then "they" will make us get rid of PWT people, take our money and give it to other
GS people (how do and get there money anyway?). I'm actually more
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paranoid than you. When you talk about not being over committed I'm not sure you are
accounting for perhaps 0.5 FTE here in California next year. Also don't forget has you
funded (if his money comes through) for 0.5 FTE next years. So right now you and I, if all the
money comes through, have about 4 FTE for modeling. What modeling do you really thing

and could do? has been responsible for the 40 Mile Wash study for years
and hasn't modeled anything. What modelinghas _ (either ) ever done? I've worked
with everybody in the group and as far as getting a good model you and | are it. I've work with

and his perspective is more difficult to deal with for me. Ground truth, that's what we'll
need next year, especially when we do the entire Mojave (654,000,000 grid cells). On getting
papers out you only made 16 pages in over a week, that was just review. You're tract record on
getting out papers has me more nervous. | know you're trying to cover the 3 basics but
promising then is another question. Check your track record on papers and then try to reassure
me you can do the modeling, turn in data, finish the QA, finish two USGS WRIR's that you've
started, help write the Invited paper, finish the Conceptual model paper (16 pages out of 59! so
far) and then promise a Journal article. | know it's stressful (I know stress). You can also do
more than is promised but you can never do less. We can talk more later.

#13
Date: 07/08/1998
Subiject: don't be jeolous

You may be jeolous about a one-day event | had, but I'm sure as hell jeolous about the office
you get to work in 5 days out of 7. | don't know how much longer | can take this cube shit.
There are days when | seriously ponder the thought of quitting.

#14
Date: 10/14/1998
Subiject: Re: Welcome Back

OK just saw this. | can create my own footprint real easy.

Subiject: Re: Welcome Back

Also, | don't have the foot print but we need to make up a larger area than that. Look at some
maps and just guess. They want the data fast enough to not be picky.

#15

Date: 10/20/1998

Subiject: Re: Additions to DRAFT--- DOE Requests for Possible FY99 Additions
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This is a gamble but I'll take the OK and make them eat shit is the long run. They WILL NOT go
into a license scenario with the model we have now, and particularly with PA demanding
changes. Don’t sell out.

#16
Date: 11/13/98
Subiject: RE: FW: '98 vs. '96

___, I thought that the USGS just receive over $1M in new money, partly because of all the
hooplah surrounding the lack of infiltration maps. Are you sure you're not going to see any of
that new money? Maybe you should ask

#17

Date: 11/18/98

Subiject: infiltration

| thought we were assured by that the 1998 infiltration maps would be submitted by
the end of FY99. It seems that has some other thoughts. , Can you pursue
this with ?

#18

Date: 11/18/1998

Subiject: RE: FW: '98 vs. '96

Hi

’

I did ask __ and I'm waiting for an answer, although it seems to me the funds you are referring
to have been distributed elsewhere. At this point, once my 6 weeks worth of available funding
for TSPA support is gone, there will be no more funding, site-scale infiltration modeling will be
shut down, and the 97 and 98 modeling results will not be QA'd. Even the 20k promised as an
outcome of the 10/21 telecon has not yet materialized, so the UZ model may be left without a
single QA'd infiltration map. In effect, | have yet to see any concrete developments coming out
of the 10/21 meeting. A lot of time seems to have been wasted on emails and meetings.

I'm looking forward to the TSPA workshop you've put together. I'm hoping to contribute to
discussions and the development of work plans for SR/LA but if NEPO/USGS doesn't provide
me with an account to charge to soon it will become somewhat difficult to commit to any type of
SR/LA work plan for FY99-00.

#19

Date: 11/19/98

Subiject: Re: infiltration FY99
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The infiltration issues are flaring and we are currently caught between two groups. One group
believes that it is possible and necessary to complete all pending technical work and QA so that
they can use the 98 infiltration map for SR. This group is proceeding accordingly to create QA
workarounds. The second group is convinced that no money will be available for any work in
FY99 and that there may not be any QA infiltration data sets for the UZ model in the SR. Email
is circulating this week that supports each group's position. Now senior managers are getting
involved and concerned about the various potential outcomes. | want to get this issue settled
before it gets any bigger.

We need to decide which of the following scopes of work will be completed in FY99:

1. QA/ TDB of 1996 infiltration model, interpretative report, and resulting data set.

2. QA/ TDB of 1997 infiltration work performed for and used by TSPA.

3. QA / TDB of 1998 infiltration model, interpretive report, and the resulting data set for use in

FY99.

4. Completion and QA / TDB of the technical aspects that and believe are
necessary for SR defensibility.

Obviously the funding circus has been the major problem in all of our planning this year. The
UZ budget has risen and fallen more than the stock market this year and is still unresolved.
With the new funds available to the USGS for close out, most of us assumed that as a
minimum, item 1 would be funded and as much of the rest as determined necessary by the
USGS. We all agree that finishing all of the scope above sooner than later is the best option.

The issue of using preliminary data would make this an even bigger tangle than it is now. |
believe we should assume that as long as it is legal now, we should proceed with planning
based on the assumption that we can use the existing QA processes. Given the ultra
importance of the infiltration model and data sets to the entire UZ and TSPA modeling, | doubt
that the project will decide to pack up and go home rather than work this issue such that we will
have a usable product for SR.

What we collectively need are: determination by the USGS how much of the above scope they
are willing to fund in FY99 and communication of this information to the respective USGS, DOE,
PA, MTS, and NEPO staff to settle the issue.

How can | help? How can | get out of the way? Do | need to be more patient while ongoing
processes are completed?

How do we jointly wrap this up?

#20
Date: 11/19/1998
Subiject: infiltration

, this is fyi, but | thought you had said that there were sufficient funds to generate the
appropriate Q controls and submission of infiltration maps to the TDMS? In fact, | do not know
how NEPO creates a UZ flow model with traceable data without that occurring. Am | missing
something?
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#21
Date: 11/20/98
Subiject: Re: infiltration FY99

By no means should get out of the way or, necessarily, be particularly more patient. Keep
pushing, otherwise we risk that nothing will happen, or just as bad, we won't be able to make
the schedule for the model. Thanks!

#22
Date: 12/08/98
Subiject: Close out

I'm tired of waiting for the M&O to pursue the issue, therefore we'll make up the rules as we go.

| need a schedule and deliverables for funded (maybe funded) close out activities. Specifically,
as follows:

Work Package 81916105U3, Activity Group 5 -

Cost Account #  Title Funding Target

4889-83609 Tectonic Close-out Activities Estimated at $326K by Parks &
others.

4889-23009 Surface Based Testing Close-out Estimated at $465K by Kurzmack
4889-22001 Coupled Infiltration Surface Water Estimate = $176K Flow Model
4889-30917 Climate Close-out Activities Funded at $315K

SBT is in a state of flux (so to speak) - assume shutdown of SD-12 and UZ-7a - until you hear
otherwise, assume that UZ-4, Uz-5 and NRG-7a remain in operation with line power. How
much money is required and what schedule/deliverables result?

We currently have $1,113 K for close out and | believe another roughly $800 K coming. We
need to put the plans together (schedule & deliverables) post haste. | would like the information
to me by next Monday morning.

ALSO - | had input for other close out activities - remainder of Environmental Science Team -
$313 K worth of work - Strat data submittal 120 k, Submittal of Fracture related information -
$64 K plus other minor amounts of work/money. Now is the time to firm the work up!!!
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#23
Date: 12/10/1998
Subiject: Re: Close out

Yes, when | wrote them and sent them to you told me to be generous with the output and | was.
As | noted in reply to this messageto however the tasks listed and sent to you are
not the ones Im doing, Im doing WDLA, SDrevl etc and so the scheduled work

is getting pushed aside. __

: | know we have some verbage on work scope but do we have a schedule and
deliverables for Climate?

#24

Date: 12/22/98

Subiject: account 4889-10506
Hello ,

1%, Have a Merry Christmas and a Happy New Year,

2nd’

Recently | attended a TSPA meeting at Sandia and was instructed to charge all site scale
infiltration modeling work which PA needs performed in FY99 to 4889-10506. On indicating that
it was my impression that there was only 6 weeks worth of funding for me in that account (1.2.5
folks still insist the 110k for 10506 was intended for infiltration modeling), | was further instructed
to keep charging to the account beyond the 6 weeks (bottom line is to just do the work that
needs to be done). and | are already heavily involved in this work in an effort to
meet FY99 schedules. Please provide me with an update of the funding status for this account,
and any information you may have received from the 1.2.5 folks recently.

#25
Date: 12/24/1998
Subiject: Re: account 4889-10506

| don't understand this either. Here's what | know thus far:

1. The 176K (22001) is for "close-out" of the infiltration modeling work. This work is still
following the original work package that | put into the system more than 6 months ago (in
response to a PA-USGS-DOE meeting in April or May 1998 on climate and infiltration issues),
but which never received funding. I've charged 1 pay-period to this account, following my
response to 's request of work-plans for FY99 close-out funds. Currently | have no
information as to the exact status of the 22001 work package and its funding, although ___ has
indicated to me to plan on doing as much infiltration modeling work as possible in FY99.

2. We notified PA about 5 months ago that 1. The FY99 infiltration modeling work package was
not getting funded, 2. additional work was needed to get the new model results into the TDB, 3.
the new requirements for data used by models required the data to be in the TDB (and the
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USGS requirement for placing model output into the TDB is that an interpretive report is needed
to support the results..... | am supporting this requirement, but also support the use of the TBV
status to allow PA modelers access to results under the imposed schedule), 4. Additional work
was needed to incorporate the Day and others 1:24,000 scale geologic map (only the 1:6000
scale map was available in time for the FY98 model), a snow cover module, and a quantitative
evaluation of model uncertainty to ensure that a fully defensible model was in place for LA &
SR. A meeting was held in October to discuss these issues. Upper management was made
aware of the issues, but from my perspective nothing had been resolved (I did not have an
account to charge the work to).

3. The 4998-10506 account materialized, with 6-weeks worth of funding for infiltration modeling.
This is allowing the work to limp along, but will not be adequate to provide PA with what it
needs. Scheduling of FY99 work has already been seriously affected, and we are falling
critically short of the original work plan | tried to put in place during the summer.

4. Following a recent TSPA workshop (12/14-16) which and myself attended,
critical issues regarding needed climate and infiltration modeling work to support SR & LA were
discussed, with emphasis on the need to have modeling results in the TDB. The latest (FY98)
version of the model addresses many (but not all) of the issues identified as critical during the
workshop, and which largely reflect technical reviews of the TSPA-VA by NRC, NWTRB, and
others. | again indicated that this was largely a resource problem (climate has the funding to do
the work, infiltration modeling does not), and that from my perspective nothing had really been
resolved following the October meeting. PA indicated to me during the workshop that: 1. the
110k provided to the 4998-10506 account was intended for the infiltration modeling work, 2.
there is still a critical need to complete the work in FY99, 3. the work needs to be supported in
FY99 (continued evaluation of model uncertainty), and 4. that the funds to do the needed work
should be available in 10506.

Thus, as of the 12/14-16 workshop, | have been going ahead with a modified version of the
original FY99 work plan, although no it will be even more difficult to meet PA's FY99 modeling
schedules (I'm basically following the 22001 "close-out" package, which now reflects a tighter 9-
month schedule). | have received no information on the status of the 22001 account, so at this
point in time | am planning to do the needed work under 10506, and | will continue to do so until
| receive further direction from you or ___.

#26
Date: 12/24/98
Subiject: Re: account 4889-10506

____ -1 have had no recent communications from anyone for the PA work. The hours | am
carrying are still the ones which reflect 240 hours for you and 80 hours for as
well as some hours for other staff for the $110K. | believe that __thinks all of the money
is for infiltration but there are other needs for PA other than the area that ___is heading
up. Is the $176K for infiltration that we set up in 1.2.3 totally different than what you are doing
for PA? | will have to deferto on how you should charge. It's true you should
charge where you are working but I'm not sure | understand the separation between 1.2.3 and
1.2.5.

#27
Date: 01/06/1999
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Subject: SN-0118

Hi
Could you do us favor and review the attached initial entry for SN-0118 ( is the PI).
Please sign and date as of October 15, 1998. We are little bit late!!!!

Fax #is:

Thanks

have a happy new year

# 28

Date: 01/26/1999
Subiject: Re: Work plans

I'll talk to you about this more after | get back from SN raining. I've re-scheduled my trip for
Monday & Tuesday next week (arrive Sunday night).

#29

Date: 01/26/99

Subiject: Re: Work plans

Just a caution. doesn't know about 's worksheet, at least not the one we're using.

She disapproves of our methods and if she finds out she'll give us shit about it. What we do is
take the money and balance out the hours to match. What she wants if for us to tell her how
many hours it will take to do the work and only ask for that amount of money. If we have to
much money for the FTE she want's us to give back the money. We don't agree but can't tell
her that so we do an end run with the worksheet. She is a stickler for the rules (her rules) but
I'm a stickler for the science. | need the leeway for bringing on additional FTE, when | need
them. As things heat up so will demand for our time, especially with the Tiger Team. You
should like you already have a plan on how to deal with it. That's good. | know you believe
that we should only do what we're paid to do and you're right, we're not paid to write journal
articles, give professional talks, or write proposals for future funding. I'm sure our managers will
take care of us in the future, so I'll leave that decision and that belief to you. | have other things
| need to do in life.

# 30
Date: 02/23/1999
Subject: Re: NCR YMSCO-99-0002, ECRB-SYS-CS1900

Sure it's supposed to make you feel better! | gave a presentation to a small group of
professional women at the local chapter of the Assoc. of Women Geoscientists a couple of
weeks ago and the consensus was that | had by far the best job and they were all jealous. We
do SCIENCE! And we analyze data and even do some cool esoteric stuff and get to think about
hydrologic processes while we drink beer. This QA tracking crap is only half our lives,
remember. The other half we actually do some cool stuff. Right? Right? Talk to a consultant
and you'll get a new perspective. (I just deleted, (yes, just pushed the delete key!) the email
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from on some stupid software QA package | was supposed to submit for a stupid
modeling analysis | did in 1995. Yeah, just try to get me to do it.) Go out and have some fun
today, , | miss you!

# 31
Date: 03/15/1999
Subject: Re: Tiger Team Hell

This memo actually hits the nail on the head. You are exactly right: One, yes, we will do the
work, Two, yes, screw the tiger team (I don’t know how yet but I'll figure it out), Three, yes,
destroy this memo!

# 32
Date: 03/22/1999
Subiject: Re: Just Checking In

1. Software QA for the latest version of the model is coming along crappy. This is because
there are some 11" hour changes taking place. The fall-back position is that the new
models will be used only as supporting info for the developed data packages supporting the
FY99 milestone report (we will use the 96 version of the infil code, which has been QA’d, to
generate the final FY99 result.... This is mostly what wants anyway).

2. Here’s the minimum input data being used (both 96 and 99 version of model), which has for
the most part already been QA'd:

Digital elevation data (data already QA)*

Geologic classification GIS map (already QA’d)*

Vegetation classification GIS map (already QA’d)

SUE i

Daily precipitation data (already QA’d for 96 version of infil model.... | need to double

check this. There’s some important data from NTS precipitation stations in here that

have always been a QA gray zone)

6. Soil property data (already QA’d)

7. Bedrock permeability (mostly already QA’d or available... | think)

* I'm trying to complete the northward expansion to match the new are of the SZ model. I'm

not sure what the QA status is for the new GIS coverages for data sets 1-5.

Here’s what I’'m hoping to add to this, if all goes well;

1. USGS stream flow data: this is all available data... no QA needed. (This is used for
calibration)

2. NCDC (Earth-Info) daily climate data (precip, air temp, snow cover): also available data,
no QA needed

3. Better soils data. If we use the STATSGO data, | don’t think it needs to be QA'd

4. I've had my AP3.10Q training (doesn’t mean | know what I’'m supposed to do, but | have
hard copies of everything).

5. Scientific notebook OK (not perfect, but I'm getting help from in this department).
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6. For now, I'm hiding out from all tiger teams, like some outlaw in a Spaghetti Western.

We're heading underground with the real work. Tell he was supposed to destroy
that memo.

# 33

Date: 03/26/1999

Subiject: Status of LADS phase 1 calc. report - USGS

Between you and me, | put my 6K effort in months ago. My work gets charged to 11016 and
22001. This is where we invested our time and energy in promoting, planning, and actually
doing the work. I'll admit that | have not devoted a full-time effort towards LADS. I've been
working on the daily climate data-base, the new future climate simulations, the regional
modeling, and the backlog of reports. Yes the LADS work is now behind schedule but so is
everything else because I'm the only one doing this work, and I'll be damned if | drop everything
else and work on nothing but LADS. I'd be very happy to just hand the work over to someone
else at this point. It seems | do not have this option, thus all | can say is that the work will get
done, but not by sacraficing everything else that's going on. | do not need to be developing
M&O hoop jumping skills. The skills | am interested in developing are ones that will benefit the
CA district and our careers.

I'm not directing this at you. This is just to let you know where | stand at this point in time.

| guess this is another one of those memos that need to be destroyed.

# 34
Date: 04/04/1999
Subiject: Re: Precipitation estimates in VA

Here's my perspective:

Have you looked at the latest EOS? The article on nuke waste and Yucca Mt. states that the
amount of water that will be contacting waste canisters is still the key issue for repository
performance. The primary factor controlling flux thru the UZ is the infiltration rate. Some nights
| have a hard time going to sleep because | realize the importance of trying to get the right
answer, and | know how many serious unknowns are still out there, and how many quick fixes
are still holding things together. I'm just trying the best | can with 3 equations and 15
unknowns. It seems so odd that we've had to push so hard just to get even a little support for
this work, and at the same time we end up being the ones most responsible for whether the PA
predictions are right or wrong. I'm looking forward to putting the YMP nonsense far behind me.

| ran you're sublimation model and the entire snowpack sublimated. | have a 3 model now
which just uses a lower percentage of PET. Sublimation using this model comes to about 20%
of the total annual snow fall, but the term includes sublimation above freezing, which thus
includes evaporation from the snow pack, in addition to melting. | found out our PET
calculation goes negative when air temp drops below about -20 deg C, which happens once in
while using the Spokane climate, so this just gets set to zero for now. It causes PET to go from
about 805 mm/year to 805.5 mm/year, so this was not a significant problem.
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I'm driving out to Sacramento on Monday with the family (next time we'll fly, but we couldn't get
our act together with air travel for the coming week). We'll be staying on the east side of
Sacramento. will start checking out the area while | go to work at the SAC office. I'm
bringing the lap-top and lots of JAZ disks. | need to start a number of models running on the
SAC DEC Alpha. | plan to work Tues - Thurs at the SAC office, then take Friday off and spend
time with looking around, and drive back Saturday. is on Spring break now so
we wanted to take advantage of this. The LADS stuff will fall a little further behind but that's too
bad because the move has now become my highest priority.

We've contacted a Realtor and everything is already in full swing at this end. We have 2 For-
sale signs out in the yard, and our house is officially "listed".

Happy Easter! I'll see everyone 1% thing Tuesday morning.

# 35

Date: 04/23/1999

Subiject: PA help

| have to run this by you because | promised __and that | would get
back to them with a game plan next week: PA ( and __) are pushing me

to get the QA work in place for the products they need from me and are suggesting that they
can help me out with software QA issues and all the grunt work required to just do the modeling
runs so that needed products can be finished for the modelers to use. They realize that | am
somewhat overloaded with this task so they are willing to provide us resources in terms of
computing power and warm bodies doing QA and running the code. The catch for us is that the
Infil code will be on Sandia DEC Alphas (they can dedicate 3 DEC alphas do the number
crunching....they will give us accounts so that we can Telnet to these machines). | have been
given a verbal promise that we will not lose control of the code, and the goal is to get the job
done, not to take over our work. The Sandia personnel would in essence be working for us, not
the other way around.

| am thinking that if | want to remain viable team player on YMP (which may translate to
continued funding), | need to show that we can get the job done and provide the modelers with
the results they need. This is not going to happen if | rely solely on USGS YMP resources. For
example, Sandia can dedicate a person to do all of our software configuration management stuff
and help us out with input parameter QA issues. This strategy sounds much more appealing to
me now because I'm getting the impression that unlike USGS QA, the labs have the QA
resources to actually get in there and do the work, instead of just creating more work for the PI
to do.

The other option would be to stall, and then when I'm in SAC | will just ignore all this, and we
can let the site scale modeling go down the tubes. Dealing with this QA bullshit is really starting
to make me sick.

# 36

Date: 04/28/99

Subiject: USGS Participation in AP3.10Qs
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The schedule for AP3.10Qs is being revised to place additional constraints on information
handoffs. The completion dates and links by the climate model and infiltration model to the UZ
model may need to be revised. In the frenzy of reorganizing the FY99 replan | am concerned
that the Climate model and Infiltration model Pls have not been kept up to date. The current
plan (with dates supplied by ??) calls for the Climate AP3.10Q to be in draft form by April 20.
The final report is scheduled to through checking review on June 1. The Infiltration model is
scheduled to be in draft form on by April 19 and through checking review by June 1. | doubt that
these dates are even close to reality. | am requesting that the Climate and Infiltration Pls confer
within their organizations provide realistic dates for completion of the AP3.10Qs. Although there
is an absolute completion deadline of December 1 for all AP3.10Qs that feed the TSPA, this
cannot be the deadline for Climate and Infiltration. These must be completed and submitted as
a version 00A documents before any downstream AP3.10Qs can pass through a checking
review. The absolute latest date for completion of Climate and Infiltration version 00A
documents is August 15 according to the current schedule requirements. However | may not be
allowed to use the August 15 date

because it will require all AP3.10Q to be stacked up behind it waiting for check reviews (and
break other rules).

| eagerly await your responses.

#37
Date: 04/28/99
Subiject: Re: USGS Participation in AP3.10Qs (Document link not converted)

I'm confused. | seem to have three different deadlines for the same thing. | guess I'm out of
date. What is a "Tiger Team", what is a "Wiring Diagram", what is "draft form", what (who) is in
charge and why do | get requests for different things from different people that all seem to be
related, if not the same thing? When do the "Tiger Teams" go into effect? When is the FY99
planning and reallocation of money to fund the "Tiger Teams" going to be finished? Are any
milestones going to be delayed to meet new AP3.10Q requirements? Will the ICD's vanish, will
the AP-3.10Q originator vanish? Who is a PAO? What's going on? What's the April 20"
deadline? | thought | was only late for the April 23™ deadline. | guess | just don't have the PMR
concept embedded properly. Did | get anything right? Just curious,

# 38
Date: 04/28/1999
Subiject: [Fwd: USGS Participation in AP3.10Qs]

__ forgive me for my lack of familiarity with what you are talking about. | for one, and it
probably appliesto _ as well, am phasing out of the YM program. | am now in Geologic
Division and am contracted by the YM branch. | am in the process of trying to tie up lose ends
before | leave the project completely, probably after next fiscal year, during which | only expect
to be halftime.

I m sorry to say | dont have a clue about what you are talking about with regard to the AP3.10Q
needs. Yes | took the class, but don't know what you need. | have submitted climate input
parameters for PA and the infiltration model as a milestone done in February. | am in the
process of writing an open file describing the basis for the input values. The methods | used to
get at the input terms have been approved by the NRC, but they are entirely new, no one has
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ever done this before. Because they are entirely new preparing the open file will take time as
each step in the process needs to be documented in detail, so that readers can see the
complete nature of the method. Im hoping the open file will be ready for review some time
during the summer, but can make no guarantees. Is this open file the sort of thing you are
talking about?

# 39
Date: 04/28/99
Subiject:

You are a lot more than curious. You are right on target. There seem to be lots of plans that
call for completion of products without any notification of the person being expected to produce
work. Let me tell you what | know thus far in the continuing saga.

Tiger Team - a QA and technical team that digs down through references to the original data in
project notebooks. Your situation may be different but Labs are suppose to be working to the
concept in anticipation of authorization under the new CR (maybe by mid-May)?

Wire Diagram - a flow chart of information passed among the AP3.10Q reports that lead to a
PMR.

Milestone - a date committed to by the M&O and/or the DOE this does not change no matter
what.

Draft form - as per AP3.10Q, ready for check review, information must be in this form to pass to
the next AP3.10Q.

PAO - Performance Assessment Operations (come on now, you had to have known about that
one)

PMR Lead - __ (he sets the UZ internal deliverable dates)
Your April 20 deadline - that's one that | am not up on, is it related to the infiltration model?

What's going on - detailed planning with more and more constraints and still somehow meet the
deadline.

The purpose of my memo was to 1) alert you that you may see plans concerning your work for
which you were not previously aware, and 2) determine when the AP3.10Qs for Climate and
Infiltration will actually be completed. | need the deliverable information before big nasty guys in
dark suits take me into the back room and began a medieval interrogation session related to the
UZ schedule. You are willing to save my skin aren't you??

#40
Date: 04/28/99
Subiject: Re: USGS Participation in AP3.10Qs

| am not suprised that you were in the dark about the current state of planning. The M&O has
changed the project a lot since January. The purpose of my meno was 1) to alert you that your
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work will need to be placed into the format of an AP3.10q and 2) learn when the work may be
completed. The mid summer date will work if we label the reference with a "TBV".

#41
Date: 05/14/1999
Subiject: Re: Recharge

We do not have the 1990-95 recharge map yet. The final simulation will be started week after
next and will be our best answer for FY99.

The regional recharge modeling has been delayed the last 2 months due to priorities being
placed on meeting PA's FY99 schedules for the site-scale modeling (I'm finishing up the new
site-scale net infiltration maps) and additional work required for the new QA procedures. If |
could get out of this | would but YMP has placed this work on par with a level 3 milestone (even
though funding didn't actually come through until mid-dJanuary 1999). Part of the problem now is
computing power. I've just ordered a single CPU Gateway and am setting up a dual processor
Xeon Gateway which will need to be a PO and thus will be slower. | will also be switching the
site-scale modeling to Sandia DEC Alphas soon (possibly next week) so this will free-up our
machines to do the regional modeling.

| wanted to ask you about setting up the Gateway order thru your district office (I will also talk
talk Alan about setting it up thru SAC). If | go thru Joyce its YMP funds. If | charge to 11016 its
still YMP funds. | was hoping to find a way of not having this come from YMP because we are
trying to get out of YMP but either way I'm starting the order on Monday.

| will also give a call to see if there are any free sub-district.
#42

Date: 08/20/99

Subject: Re: FW: infiltration maps

The catch-22 is that I've been busy trying to finish up the AMR and thus haven't up-dated myself
on the status of the AP-3.14Q. | recall discussions between myself and LBNL regarding a
formal data transmittal, but I'm not sure if an AP-3.14Q was called out (I'll need to double check
my records) because the official data release date was 5/21/99 (check the file dates) and
transpired as an official memorandum from ____ to LBNL. If we need to retrofit this
transmittal with AP-3.14Q then we'll do it, but I've assumed the completion of the AMR has
highest priority. I'm also assuming that until the AMR is complete the AP-3.14Q can only be
submitted as TBV. Along these lines...there's been discussion of whether it is best to have a
single encompassing DTN for all the FY99 net infiltration modeling results or separate DTNs for
each of the 9 files distributed. We may need to just go with whatever is most efficient with QA
resources, although there are advantages to having the separate DTNs for end users (this was
my original intent), especially in terms of distinguishing between the modern climate and
potential future climate results.
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#43
Date: 08/23/99
Subject: Re: FW: infiltration maps

ﬁr,\ the climate and infiltration AMRs are now late for checking by 10 days. As you know the
PMR lead is held responsible for all such "bad" activities. Please provide me with a reasonable
estimate of when | can expect to receive these AMRs for LBNL checking. Thanks.

#44
Date: 08/23/1999
Subiject: Re: FW: infiltration maps

Just an example of the Hub-bub | was talking about. | spent the whole weekend working on the
AMR. Probably | will need to cut way back on my original visions of what the final product
should look like (of course in my mind the infiltration modeling should be its own PMR). Its too
bad because | wanted to truly document how the infiltration modeling is done ( is actually
counting on this so he can cut and past into the new SD). lIts still shit on time isn't it.

#45
Date: 09/17/99
Subiject:

| have to say that | am disappointed in this progress report. Both of the USGS AMRs for the UZ
PMR are months late, and | cannot accept that you do not have the key scientists working full
time on them. Both the climate and infiltration AMRs are key products for the UZ PMR and we
are proceeding with considerable risk. | need from you a firm date of commitment for
completion of rev00 for both of these AMRs, and please try to make these dates before
November 30, 1999. If you need | will be glad to help with checking of both AMRs and anything
else | or my organization can do. Thank you!

# 46

Date: 11/05/99

Subiject: Re: PMR/AMR lIssues

You know, we sat in that meeting on Wed. in ___ 's office and ____ repeatedly said that "we"

made mistakes and "management” didn't figure things out in time. | lay this responsibility
completely in his lap. | (we) have not been made aware of the scope of this AMR mess and my
(our) TPO should've done so quite some time ago. Then it wouldn't have been shit on time
(almost) because his people in the trenches would've understood the scope and schedule in
enough time to focus resources properly. How can we deal with a problem when we don't know
what it is? All we can do now is clean up the mess as well as we can and save his butt. Can
we meet sometime today? How about lunch?

#47

Date: 11/05/1999

Subiject: Re: PMR/AMR lIssues
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Another reply to this: I've shunned the whole PVAR process so | can be blamed for that. All |
want to do is get a report out that documents what we've done and what we've learned. | just
wish that was a little closer to the work we do because | think then he would have a
better feel of what resources will be required for a given set of M&O procedures. Probably this
just isn’t possible at his level. But at Wednesday’s afternoon meeting | sure had a sense that
upper management, PVAR, and the M&O were on one planet, while the USGS folks in the
trenches were on another.

# 48
Date: 12/23/99
Subiject: Re: Reviews of Infiltration and Climate AMRs

| think some of the questions are fair and some are not as fair as | don’t believe the reviewers
have taken into account the project under which we work. We have argued, unsuccessfully, to
get the funding to support real modeling. and ____ have never been real supportive or
successful in getting supporting our efforts. Can you imagine what the UZ Flow model would
look like if you got $150K every other year? Don'’t forget milestones. Basically the infiltration
model is what it was in 1996 except for the runoff component. It is a one or two person effort
and that is all the project would ever support. We will pay the price but if we have done an
inadequate job we have to share the blame. There are many reasons why the model is written
the way it was and we justify most of them. As painful as it would be | would suggest that the
best way to resolve these issues in to have a face to face meeting with the reviewers, myself,
- and you. | would believe your presence would help to get past the sticky issues
and come to a resolution rather than debate modeling methodology. We have matched all the
data available with a simple model. We don’t have data available to justify more complex
modeling, such as Richard’s equation, which is very time consuming on a site basis. We did
write, and ran, a Richard’s equation based model and got similar results so we stayed with the
current model. Also, for the most part, what the reviewers are suggesting our errors to be would
cause the flux to go up considerably beyond what it is now.

#49
Date: 01/04/2000
Subject: Re: Reviews of Infiltration and Climate AMRs

The following is a long-winded but I’'m hoping this gives you an understanding of the general
position | am taking in defense of the net infiltration AMR. | am not referring to any specific
comment here but | feel | need to provide some insight on the position | will likely take on the
tough issues (I thought | saw at least one or two of these). If my position seems problematic to
