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Chairman’s Message

On behalf of the Members and staff of the Defense Nuclear Facilities Safety Board (Board), | am
pleased to submit our Performance and Accountability Report (PAR) for FY 2011.

The primary purpose of the Board is to ensure adequate protection of public health and safety by
strengthening safety standards and their implementation in Department of Energy (DOE) defense nuclear
facilities and operations. In addition to conducting safety oversight on hundreds of existing hazardous
nuclear operations, the Board is obligated by law to conduct in-depth reviews of new defense nuclear
facilities during both design and construction. Currently, DOE and the National Nuclear Security
Administration (NNSA) are pursuing 18 new defense nuclear projects with an estimated value of more
than $25 billion, including $12.2 billion for the DOE Waste Treatment and Immobilization Plant (WTP)
at the Hanford Site. The design, construction, and initial startup of these new facilities typically requires
more than 12 years. The design and construction reviews conducted by the Board on DOE facilities are
resource intensive and time consuming, but necessary as these time-sensitive safety reviews are key to
preventing safety flaws in design and construction that could render a newly constructed facility unusable.
The Board is committed to early integration of safety into design.

The Board also provides a key component of the oversight that prevents an accidental detonation
of a nuclear weapon during the evaluation, maintenance, or dismantlement process. Such an accident
could result in catastrophic impacts on lives and property, as well as cripple our Nation’s nuclear
deterrent capability. The Board’s oversight is critical in preventing serious safety vulnerabilities and
tragic accidents from occurring in very complex and dangerous DOE defense nuclear facilities.

During FY 2011, the Board continued to make significant progress in ensuring the safety of the
public and the workers at or near DOE defense nuclear facilities. For example, the Board continued to
apply extensive effort to achieving resolution of safety issues regarding the multi-billion dollar Waste
Treatment and Immobilization Plant under design and construction at the Hanford Site: holding public
meeting and hearing sessions during the period October 7-8, 2010, that addressed concerns with pulse jet
mixing in WTP vessels, changes in the design basis due to a reduced material-at-risk, and the design basis
for hydrogen in pipes and ancillary vessels. The Board subsequently issued Recommendation 2010-2,
Pulse Jet Mixing at the Waste Treatment and Immobilization Plant, on December 17, 2010, to address
unresolved technical concerns with WTP’s mixing and transfer systems. The Board also issued
Recommendation 2011-1, Safety Culture at the Waste Treatment and Immobilization Plant, on June 9,
2011, following an investigation that revealed a chilled atmosphere adverse to safety as well as
suppression of technical dissent that jeopardizes the success of the project. Taken as a whole, the
investigative record convinced the Board that the safety culture at WTP is in need of prompt, major
improvement and that corrective actions will only be successful and enduring if championed by the
Secretary of Energy. The successful completion of WTP's mission to remove and stabilize high-level
waste from the tank farms is essential to protect the health and safety of the public and workers at
Hanford. However, the safety culture currently embedded in the project has a substantial probability
of jeopardizing that mission. Additionally, the Board held a public hearing at the Savannah River Site
on June 16, 2011, to discuss safety matters related to liquid waste processing, emergency preparedness,
and nuclear material disposition. In response to that hearing, DOE committed to develop a resumption
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plan for H-Canyon and to start performing emergency drills for seismic events that could impact multiple
nuclear facilities with varied hazards.

The Board is committed to ensuring that the public resources in our trust are used wisely. Office
of Management and Budget Circular A-136 requires an assessment of the completeness and reliability of
the program performance and financial data contained in this report. | conclude that the data is complete
and reliable. In addition, the Circular requires an assessment of internal controls with a separate
assessment required for internal controls related to the Federal Managers’ Financial Integrity Act
(FMFIA). Based on personal observation, internal control assessments on critical areas, which are
reviewed and assessed annually by the Board’s Executive Committee on Internal Controls, and reasonable
assurance statements provided by internal managers, | believe that no material internal control
weaknesses exist. In fact, | am pleased to report that FY 2011 marked the fourth consecutive year that the
Board’s unqualified opinion on its financial statements was coupled with no instances of non-compliance
with laws and regulations and no material internal control weaknesses.

The future holds many managerial challenges for the Board, both in terms of technically complex
health and safety issues involving the disassembly, refurbishing, reassembly, and re-certifying of nuclear
weapons and components, the stabilization and clean-up work at many defense nuclear sites, and high-
visibility decommissioning activities; as well the review of new DOE defense nuclear facilities in the
critical design and construction phases.

The Board remains committed to improving DOE’s management of safety at our Country’s most
sensitive defense nuclear facilities where our nuclear arsenal is maintained, and where hazardous nuclear
materials and components are stored in more secure and stable configurations. Our standard of excellence
in carrying out this important mission will mirror the best of American excellence, values, and ideals.

Our nation deserves nothing less.

Peter S. Winokur, Ph.D.
Chairman
November 14, 2011
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Chapter 1
Management’s Discussion and Analysis

INTRODUCTION

This Performance and Accountability Report (PAR) summarizes the Defense Nuclear Facilities Safety
Board’s (Board) oversight activities and associated resource expenditures for the period from October 1,
2010 through September 30, 2011 (FY 2011). This report was prepared pursuant to the requirements of
the Accountability of Tax Dollars Act of 2002 and Office of Management and Budget (OMB) Circular A-
136, which provides instructions on the preparation of a PAR. Fiscal year 2011 is the eighth year that the
Board has prepared and published a PAR.

The Government Performance and Results Act of 1993 (GPRA) requires each agency to prepare and
submit a strategic plan establishing long-term programmatic, policy, and management goals. The Board’s
Strategic Plan for FY 2011-2016, which was reviewed and published in FY 2011, is available on the
Internet at www.dnfsb.gov. Agencies are also required to develop a performance budget with annual
performance objectives that indicate the progress toward achievement of the strategic plan’s goals and
objectives. The Board’s performance objectives for FY 2012 and FY 2013, as well as representative
accomplishments for FY 2008 through 2011, will be included in its FY 2013 Budget Request to the
Congress in accordance with the requirements of OMB Circular A-11. The GPRA requirement to submit
an annual performance report is satisfied by this PAR.

Chapter 1, Management Discussion and Analysis, provides an overview of Board operations, and is
divided into five sections: About the Board describes the agency’s mission, organizational structure, and
the four major performance goals of the Board; Future Challenges includes a review of upcoming issues;
Program Performance Overview discusses the Board’s success in accomplishing its performance goals;
Financial Performance Overview provides highlights of the Board’s financial position and audit results;
and Systems, Controls, and Legal Compliance describes the agency’s compliance with key legal
requirements such as the Federal Information Security Management Act (FISMA), internal controls, and
the Inspector General Act of 1978.

ABOUT THE DEFENSE NUCLEAR FACILITIES SAFETY BOARD

The Board, an independent executive branch agency, is charged with providing technical safety oversight
of the Department of Energy’s (DOE) defense nuclear facilities and activities in order to provide adequate
protection for the health and safety of the public and workers. Congress established the Board in
September 1988 in response to growing concerns about the level of health and safety protection that DOE
was providing the public and workers at defense nuclear facilities. Congress sought to provide the public
with added assurance that the defense nuclear facilities required to maintain the nation’s nuclear weapons
stockpile are being safely designed, constructed, operated, and decommissioned. The Board commenced
operations in October 1989 with the Senate confirmation of the first five Board Members.

Chapter 1. Management Discussion and Analysis 1
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Organization

The Board is composed of five full-time Board Members who, by statute, must be respected experts in the
field of nuclear safety with demonstrated competence and knowledge relative to independent
investigations and oversight. Two members of the Board are designated by the President to serve as
Chairman and Vice Chairman. Each Board Member is appointed by the President, with the advice and
consent of the Senate, and serves a term of five years. The Chairman serves as the Chief Executive
Officer of the Board.

The Board’s headquarters facility is located in downtown Washington, D.C., in proximity to the DOE
headquarters facility. Our headquarters location was selected to facilitate the interface between Board
and DOE management officials and staff, and has proven to be beneficial for the timely exchange of
information as the Board conducts its independent oversight mission.

The Board maintains on-site safety oversight of defense nuclear facilities by assigning experienced
technical staff members to full-time duty at priority DOE defense nuclear sites. As of September 30,
2011, eleven full-time site representatives were stationed at the following DOE sites:

« Hanford Site (2)

«  Lawrence Livermore National Laboratory (LLNL) (1)
«  Los Alamos National Laboratory (LANL) (2)

« Pantex Plant (2)

« Savannah River Site (SRS) (2)

« Y-12 National Security Complex (2)

The Site Representative Program provides a cost-effective means for the Board to closely monitor DOE
activities, and to identify health and safety concerns promptly by having on-site staff conducting firsthand
assessments of nuclear safety management at the priority sites to which they have been assigned. Site
representatives regularly interact with the public, union members, congressional staff members, and
public officials from federal, state, local, and tribal governments.

The Board’s new (net) budget authority for FY 2011 was $23.203 million and its total budgetary
resources were $27.521 million (as shown on the Statement of Budgetary Resources, page 54), supporting
109 full-time equivalent staff. Total obligations were $27.155 million, leaving an unobligated balance of
less than $400,000. The technical staff comprises 75 to 80 percent of the Board’s total workforce and
funding, with the remainder comprised of administrative and legal staff. The Board’s health and safety
oversight activities are funded exclusively from a direct appropriation included in the annual Energy and
Water Development Appropriations Act.

Safety Oversight Responsibilities
The Board’s specific duties and responsibilities to protect the health and safety of the public and the

workers at DOE’s defense nuclear facilities are delineated in its enabling statute, 42 U.S.C. § 2286,
et seq., which states:

Chapter 1: Management Discussion and Analysis 2
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«  The Board shall review and evaluate the content and implementation of the standards relating to the
design, construction, operation, and decommissioning of defense nuclear facilities of the Department
of Energy (including all applicable Department of Energy orders, regulations, and requirements) at
each Department of Energy defense nuclear facility. The Board shall recommend to the Secretary of
Energy those specific measures that should be adopted to ensure that public health and safety are
adequately protected. The Board shall include in its recommendations necessary changes in the
content and implementation of such standards, as well as matters on which additional data or
additional research is needed.

« The Board shall investigate any event or practice at a Department of Energy defense nuclear facility
which the Board determines has adversely affected, or may adversely affect, public health and safety.

« The Board shall have access to and may systematically analyze design and operational data,
including safety analysis reports, from any Department of Energy defense nuclear facility.

«  The Board shall review the design of a new Department of Energy defense nuclear facility before
construction of such facility begins and shall recommend to the Secretary, within a reasonable time,
such modifications of the design as the Board considers necessary to ensure adequate protection of
public health and safety. During the construction of any such facility, the Board shall periodically
review and monitor the construction and shall submit to the Secretary, within a reasonable time, such
recommendations relating to the construction of that facility as the Board considers necessary to
ensure adequate protection of public health and safety. An action of the Board, or a failure to act,
under this paragraph may not delay or prevent the Secretary of Energy from carrying out the
construction of such a facility.

»  The Board shall make such recommendations to the Secretary of Energy with respect to Department
of Energy defense nuclear facilities, including operations of such facilities, standards, and research
needs, as the Board determines are necessary to ensure adequate protection of public health and
safety. In making its recommendations, the Board shall consider the technical and economic
feasibility of implementing the recommended measures.

In support of this mission, the Board has identified the following four interdependent, strategic areas of
concentration and has organized its technical staff according to these strategic areas:

AREA 1. NUCLEAR WEAPON OPERATIONS: DOE operations that directly
support the nuclear stockpile and defense nuclear research.

AREA 2. NUCLEAR MATERIAL PROCESSING AND STABILIZATION: The
processing, stabilization, and disposition of DOE defense nuclear materials and
facilities.

AREA 3. NUCLEAR FACILITIES DESIGN AND INFRASTRUCTURE: The

design and construction of new DOE defense nuclear facilities, and major
modifications to existing facilities.

Chapter 1: Management Discussion and Analysis 3
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AREA 4. NUCLEAR SAFETY PROGRAMS AND ANALYSIS: The
development, implementation, and maintenance of DOE regulations,
requirements, and guidance affecting public or worker health and safety;
and the establishment and implementation of safety programs at DOE
defense nuclear facilities.

The FY 2011 performance goals and accomplishments associated with each of these areas of con-
centration will be discussed further in Chapter 2 of this report.

FUTURE CHALLENGES

The Board is facing a number of significant challenges that impact the accomplishment of its independent
health and safety oversight mission. In addition to conducting nuclear safety oversight of hundreds of
existing defense nuclear operations, the Board is obligated by law to conduct in-depth reviews of new
defense nuclear facilities during design and construction. DOE has 18 design and construction or major
modification projects currently underway or planned for the near future at an estimated value of more
than $25 billion.

Second, many existing DOE facilities are unsound and the transition to new facilities is decades long. For
example, the Chemical and Metallurgy Research Facility at Los Alamos National Laboratory and the
9212 Complex at the Y-12 National Security Complex are of particular concern because of their deficient
structures and advanced age. The Board will need to carefully evaluate the continued safety of
programmatic operations in such facilities, particularly the need for upgrades to preserve safety until they
can be replaced.

Third, DOE is reducing federal oversight and moving toward reliance on its contractor’s assurance
systems as part of its self-regulatory model. This is embodied in changes in governance, directives, and
contracts. DOE continues to reissue all directives containing safety requirements under the 2010 Safety
and Security Reform Plan outlined in the Deputy Secretary of Energy’s memorandum of March 16, 2010.
Ensuring that DOE preserves the nuclear safety requirements that have been painstakingly developed in
the course of more than 60 years of nuclear operating experience will be a resource-intensive and time-
consuming task for the Board.

Fourth, the reduction in federal oversight and changes in governance models are coupled with significant
organizational changes within DOE. However, DOE has no formal process for managing organizational
change to ensure safety-related roles and responsibilities of key federal staff are preserved and safety-
related functions remain viable. As a result, DOE’s safety philosophy is not consistently applied and
DOE’s ability to implement, oversee, and enforce its safety requirements is uncertain. The Board will
need to closely monitor DOE’s organizational changes ensure DOE’s safety program remains viable and
adequately protective of worker and public health and safety. This will continue to stretch the Board’s
resources.

Fifth, the President has established a vision and goal of taking concrete steps toward a world without
nuclear weapons while (as long as these weapons still exist) maintaining a safe, secure, and effective
arsenal to deter any adversary, and guarantee that defense to our allies. The National Nuclear Security

Chapter 1: Management Discussion and Analysis 4
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Administration (NNSA) has developed a plan for maintaining and evolving the nuclear weapons stockpile
and infrastructure that includes completing a series of life extension activities that will enhance stockpile
safety, security, and effectiveness without requiring additional underground nuclear tests. This initiative
requires a commensurate degree of safety oversight by the Board.

Sixth, the Board’s Congressional oversight and appropriations committees have continued to direct the
Board to increase both the scope and pace of its independent health and safety oversight reviews at many
DOE defense nuclear facilities, with special attention on new facilities in various design and construction
stages, while continuing to ensure that legacy facilities are properly and competently maintained and
operated. Having noted repeated problems with DOE’s new construction programs and associated cost
overruns where significant safety flaws were not identified by DOE or its contractors early in the project
development cycle, these committees have called upon the Board to apply its health and safety expertise
at the earliest stages of project development.

A seventh challenge is maintaining a focused and well-executed human capital program within the Board.
Because the Board’s health and safety recommendations and other advisories to the Secretary of Energy
are based on in-depth technical information and detailed safety analyses, the recruitment and retention of
scientific and technical staff members with outstanding qualifications continue to be critical to the
successful accomplishment of the Board’s mission. The loss of technical competence due to retirements
and other reasons must be countered with an aggressive recruiting campaign for new engineering talent at
all levels including entry level engineers.

Oversight of New DOE Design and Construction Projects

The Board is required by law to review design and construction projects to ensure the safety of the public
and workers is addressed early in the design process. The Board will continue to expend considerable
resources to review the ongoing design effort as well as the construction activities at new DOE defense
nuclear facilities.

DOE has 18 design and construction or major modification projects currently underway at an estimated
value of more than $25 billion. The Board plans to concentrate its oversight attention on the projects with
high risk, significance, and complexity.

One prominent example of a high-risk, new facility undergoing both design and construction is the multi-
billion dollar Waste Treatment and Immobilization Plant (WTP) in Richland, Washington. The WTP
project consists of three major nuclear facilities to pretreat and vitrify high-level waste stored in
underground tanks at Hanford. The WTP is a complex, high-risk program that has changing design and
construction parameters, that will take until 2019 to complete and will operate for decades. The design
and construction reviews conducted by the Board on WTP and other new DOE facilities are resource
intensive and time consuming, but are key to preventing safety flaws in design and construction that could
render a newly constructed facility unusable.

Chapter 1: Management Discussion and Analysis 5
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Expedited DOE Safety and Security Reform Initiatives

DOE Order 251.1C, Departmental Directives Program, was approved in January 2009. This directive
codifies a set of principles for the DOE directives system intended to simplify and clarify requirements,
reduce redundancy and unnecessary burden, and support improved management and mission
accomplishment as outlined in a memorandum issued by the Secretary of Energy on September 10, 2007.
Because DOE Order 251.1C establishes the framework for the entire directives system, it affects all DOE
safety directives. Further, DOE’s Office of Health, Safety and Security (HSS) has been leading a multi-
phased, multi-year effort to review and streamline key safety directives to ensure they meet the Secretary
of Energy memorandum on an individual basis.

In 2010, the directives improvement effort was redirected by the Deputy Secretary of Energy’s
announcement of a safety and security reform plan that would, among other things, eliminate half of the
HSS directives. This led to an exchange of correspondence between the Board and DOE, and was
discussed at public meetings held by the Board on May 12, 2010, and May 25, 2011. DOE has revised its
reform plan and brought a parallel effort by the NNSA on governance into compliance with the reform
plan, which began to address some of the Board’s concerns about the need for a rigorous and
comprehensive approach for revising safety directives.

DOE’s directives revision effort is occupying a significant portion of the Board’s resources. As DOE
reissues its directives to comply with the new program, and continues the HSS directive-by-directive
reviews under the auspices of the Department of Energy 2010 Safety and Security Reform Plan, the Board
is reviewing all of them to ensure health and safety requirements are properly included. Although the
accelerated schedule for many of these revisions is challenging, the Board feels it is essential to provide
timely and thorough feedback.

Increased Congressional Concerns about DOE Facilities and Operations

Congress has continued to express its concern, both during hearings and in legislation, with DOE’s ability
to manage its nuclear programs. With its well-recognized technical expertise and cost-effective methods
for conducting nuclear health and safety oversight, the Board has been asked to do more to assist DOE in
meeting mission requirements.

Human Capital - The Board’s Greatest Asset

Seventy-two percent of the Board’s FY 2011 obligations were dedicated to salaries and benefits for its
staff and Board Members. The Board must function as an oversight organization comprising leading
technical experts who quickly recognize problems in the hundreds of hazardous operations conducted
daily throughout the DOE defense nuclear complex. The Board relies on a focused and well-executed
human capital program that uses all available tools to attract and retain the technical talent necessary to
accomplish the Board’s mission. The Board has determined that its technical staff requires scientists and
engineers with extensive backgrounds in technical disciplines such as nuclear-chemical processing;
conduct of operations; facility safety analysis; conventional and nuclear explosive technology and safety;
nuclear weapons safety; storage of nuclear materials; nuclear criticality safety; and waste management.
Virtually all of the technical staff personnel have technical master’s degrees or are actively pursuing

Chapter 1: Management Discussion and Analysis 6
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graduate degrees. Approximately 25 percent of the technical staff members have doctoral degrees.
Because the Board’s health and safety Recommendations and other advisories to the Secretary of Energy
are based on in-depth technical information and detailed safety analyses, recruitment and retention of
scientific and technical staff members with outstanding qualifications continues to be critical to successful
accomplishment of the Board’s mission.

During FY 2011, the Board increased its personnel from 106 to 111, despite losing one Board member
and four other people to retirement and other attrition. Building on its hiring successes of the past several
years, the Board continued an aggressive approach to reach out to mid-career and senior-level scientists
and engineers. The combination of an aging workforce and high demand for experienced scientists and
engineers by other organizations will impact Board operations if not dealt with in an aggressive manner.
Approximately 17 percent of the Board’s technical staff is eligible for regular retirement today.
Competition for scientists and engineers with the Board’s required expertise continues to be very stiff due
to the need for increased technical expertise by the Nuclear Regulatory Commission, the Department of
Defense’s emphasis on combating weapons of mass destruction, and DOE’s nuclear weapons complex
activities. Consequently, the Board expects the need to spend more resources on recruiting highly
qualified technical personnel in a highly competitive job market.

The Board continued its highly competitive three-year Professional Development Program (PDP), which
brings entry-level technical talent into professional positions within the Board straight from college.
Through a technical mentor, individuals are provided a series of individually tailored developmental
assignments, formal academic schooling, and a one-year, hands-on field assignment. The Board met its
goal of recruiting three people into the program in FY 2011, and now has a total of nine in the program at
various stages of development.

PROGRAM PERFORMANCE OVERVIEW

In establishing the Board, Congress chose to establish an independent external oversight organization
composed of technical experts in the field of nuclear health and safety. Therefore, the Board was given
specific oversight and advisory powers, as opposed to being an independent regulator of the DOE defense
nuclear complex. In view of the Board’s enabling legislation and specific mission, the Board must focus
its expertise and resources on one goal:

The Board will assist DOE in improving safety at existing and proposed defense nuclear facilities by
identifying health and safety issues affecting the public and the workers, recommending actions to
address these issues, and ensuring that corrective actions are completed.

To achieve this general goal, the Board has identified the following four interdependent, strategic areas of
concentration and has developed performance goals and outcome objectives for each:

AREA 1. NUCLEAR WEAPON OPERATIONS

Performance Goal: DOE operations that directly support the nuclear stockpile and defense
nuclear research are conducted in a manner that ensures adequate protection of the health and
safety of the workers and the public.

Chapter 1: Management Discussion and Analysis 7
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Stockpile management is the term used to describe the industrial aspects of maintaining the U.S.
nuclear weapon stockpile and complex. Board oversight activities for this strategic area focus on
assuring that current and planned operations at the Pantex Plant in Texas, the Y-12 National
Security Complex in Tennessee, and tritium operations at the Savannah River Site in South
Carolina, are accomplished safely according to approved standards.

Also included in this strategic area is the DOE Stockpile Stewardship Program, which refers to
activities carried out by DOE to ensure confidence in the safety, security, and reliability of
nuclear weapons in the stockpile, in the absence of underground nuclear weapons testing. The
Board’s oversight of the stockpile stewardship program is centered on assuring the safety of the
research, development, manufacturing, and testing activities conducted at the Los Alamos
National Laboratory in New Mexico, the Lawrence Livermore National Laboratory in California,
the Nevada National Security Site, and Sandia National Laboratories in New Mexico and
California.

Outcome: DOE will have acknowledged, acted upon, and/or resolved the health and safety
issues raised by the Board, and the facilities are operated to approved safety standards, rules,
orders, and directives. Follow-up technical evaluations of DOE’s nuclear stockpile activities will
verify necessary improvements in safety.

AREA 2. NUCLEAR MATERIAL PROCESSING AND STABILIZATION

Performance Goal: The processing, stabilization, and disposition of DOE defense nuclear
materials and facilities are performed in a manner that ensures adequate protection of the health
and safety of the workers and the public.

With the shutdown of major weapon production activities at defense nuclear facilities in the early
1990s, substantial quantities of plutonium, uranium, transuranic isotopes, and irradiated fuel have
remained in storage for extended periods under potentially unsafe and deteriorating conditions.
The Board’s focus in this strategic area is to aid DOE in identifying these excess materials and in
reviewing DOE’s plans/programs to stabilize the materials and place them in a safe configuration
for storage pending future programmatic use or disposition.

Board oversight in this area includes the retrieval, stabilization, and safe interim storage of spent
nuclear fuel and sludges in the K-Basin at the Hanford Site in Washington, the L-Basin at the
Savannah River Site, and several facilities at the Idaho National Laboratory. The Board exercises
oversight of the nuclear waste programs conducted at the Savannah River and Hanford Sites, as
well as the Waste Isolation Pilot Plant (WIPP) and Los Alamos National Laboratory in New
Mexico and the ldaho National Laboratory. The Board will also provide health and safety
oversight of DOE programs to safely deactivate and decommission facilities at the Hanford and
Savannah River Sites, the ldaho National Laboratory, the Y-12 National Security Complex in
Tennessee, and the Los Alamos and Lawrence Livermore National Laboratories in New Mexico
and California.

Chapter 1: Management Discussion and Analysis 8
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Outcome: DOE will have acknowledged, acted upon, and/or resolved the health and safety
issues raised by the Board. Follow-up technical evaluations of DOE’s nuclear materials
management and facility disposition activities will verify necessary improvements in safety, as
DOE meets its commitments to the Board to stabilize and dispose of hazardous nuclear materials.

AREA 3. NUCLEARFACILITIES DESIGN AND INFRASTRUCTURE

Performance Goal: New DOE defense nuclear facilities, and major modifications to existing
facilities, are designed and constructed in a manner that ensures adequate protection of the health
and safety of the workers and the public.

To ensure that safety is addressed early in the process, the Board reviews the design and
construction of new DOE defense nuclear facilities. These facilities must be designed and
constructed in a manner that will support safe and efficient operations for 20 to 50 years. This
requires a robust design process that will ensure appropriate safety controls are identified and
properly implemented early in the process. The Board’s expectation is that the design and
construction phases of defense nuclear facilities will be accomplished under approved nuclear
codes and standards, and demonstrate clear and deliberate implementation of Integrated Safety
Management principles and core functions.

The Board’s reviews of the design and construction of major facilities and projects in this
strategic area are resource intensive and time consuming, but they result in significant safety
improvements. In recent years, there has been an increase in the number of new DOE projects,
with 18 projects in the design and construction phase. Examples of these new projects include
the Integrated Waste Treatment Unit, currently approaching readiness to begin operations at the
Idaho National Laboratory; the Hanford Waste Treatment and Immobilization Plant, which is in
the design and construction phases; the Uranium Processing Facility, which is under design at the
Y-12 National Security Complex; the Chemistry and Metallurgy Research Replacement Facility,
which is in both the design and construction phases at the Los Alamos National Laboratory; and
the Salt Waste Processing Facility, which is under construction at the Savannah River Site.

Outcome: DOE will have acknowledged, acted upon, and/or resolved the health and safety
issues raised by the Board. Follow-up technical evaluations will verify necessary safety
improvements in the design and construction of DOE’s new nuclear facilities and major
modifications to existing facilities. New nuclear facility designs will meet acceptable safety
standards.

AREA 4. NUCLEAR SAFETY PROGRAMS AND ANALYSIS

Performance Goal: DOE regulations, requirements, and guidance are developed, implemented,
and maintained; and safety programs at defense nuclear facilities are established and implemented
as necessary to protect adequately the health and safety of the workers and the public.

The Board’s oversight effort in this area focuses on issues where a complex-wide perspective on
health and safety issues is required to identify and correct generic health and safety problems.

Chapter 1: Management Discussion and Analysis 9
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Under the aegis of Integrated Safety Management (ISM), significant resources are applied to
areas such as the technical competence of DOE’s Federal workforce, the efficacy of DOE’s line
management and safety oversight, and the development and implementation of ISM systems with
particular focus on safety analyses and controls. Key supporting functional areas are also
reviewed, such as quality assurance, nuclear criticality safety, and training and qualifications.

The Board’s reviews in this strategic area often build on data collected at the field level in the
first three areas, integrating and analyzing the results to feed back key information that can be
used to direct safety program improvement across multiple management lines. For example, at
the Board’s urging, DOE issued a quality assurance improvement plan to strengthen the
implementation of existing quality requirements for safety-related components and systems.
Similarly, the Board continues its efforts to ensure that DOE maintains a vigorous nuclear
criticality safety infrastructure to support nuclear operations. The Board has been instrumental in
driving recent DOE efforts to verify that vital safety systems have been identified throughout the
defense nuclear complex and that their condition is understood and controlled. In addition, the
Board has been reviewing the application of ISM at the activity level throughout the complex.
DOE and its contractors have launched several initiatives to improve ISM at the working level,
which is focused on work planning and control.

Outcome: DOE will have acknowledged, acted upon, and/or resolved the health and safety
issues raised by the Board. In addition, follow-up technical evaluation of DOE’s safety programs
at defense nuclear facilities will verify necessary improvements in safety, and effective
implementation of Integrated Safety Management principles.

Interdependency of the Four Performance Goals

The interdependence of these four strategic areas of concentration must be understood to appreciate the
efficiency of the Board’s operating plan and corresponding organizational alignment. The “lessons
learned” from the Board’s health and safety oversight activities cut across each of these four areas.
Health and safety hazards identified in Nuclear Material Processing and Stabilization (Area 2) must be
transferred to the Nuclear Weapon Operations (Area 1) to avoid or mitigate new or existing remediation
issues. Likewise, the lessons learned from Nuclear Facilities Design and Infrastructure (Area 3) must be
shared with managers responsible for preparing and enforcing health and safety-related guidance,
requirements, and regulations in Nuclear Safety Programs and Analysis (Area 4).

For example, in order to oversee safety at the Y-12 National Security Complex, the Board must assess the
safety of hazardous activities that support the nuclear weapons stockpile (Area 1). To accomplish its
general goal, the Board must also assess processing and stabilization of nuclear materials to support
facility deactivation, such as Building 9206 (Area 2), construction of new defense nuclear facilities such
as the Uranium Processing Facility (Area 3), and implementation of important safety programs such as
nuclear criticality safety (Area 4).

Another example of the interdependence of the four strategic areas of concentration is the safety oversight
of the Savannah River Site. At this site, the Board must evaluate not only the safety of nuclear material
processing and stabilization activities such as disposing of high-level waste (Area 2), but also the safety
of nuclear weapon support activities involving tritium operations (Area 1), the construction of new
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defense nuclear facilities such as the Salt Waste Processing Facility (Area 3), and nuclear safety programs
such as high-level waste tank integrity inspections (Area 4).

As discussed in Strategic Area 3 above, DOE is designing and constructing many new defense nuclear
facilities that will be used to support the nuclear weapon operations and/or nuclear material processing
and stabilization. To ensure that DOE protects the health and safety of the public and the workers, the
Board must pay close attention to the design, construction, start-up and operation of these facilities, as
well as major modifications to existing facilities, including the selection of governing safety standards
and requirements. Equally important, the Board evaluates the directives, standards, and programs
governing DOE’s safe performance of its hazardous defense nuclear activities. The Board’s first three
strategic areas of concentration heavily rely upon the implementation of specific DOE rules and
directives. The Board’s integrated, comprehensive oversight of the safety of DOE’s defense nuclear
facilities requires that the Board carefully evaluate these safety programs.

The synergy gained from constant information sharing among the Board’s matrixed staff, which supports
all four strategic areas of concentration, is key to achieving the Board’s general goal. The Board’s
technical staff has been organized specifically to achieve the agency’s performance goals and to execute
its Strategic Plan and Annual Performance Plans. Using a matrix form of organization, the Board gains
management flexibility and avoids the need to establish layers of middle management that divert staff
resources from performing health and safety reviews. Four interdependent technical groups, staffed with
technical specialists having both the education and work experience commensurate with the designated
oversight assignments, have been created, each with direct responsibility for achieving one of the four
strategic performance goals described in this plan. Depending on the urgency of the issue, the Board may
reassign resources among these groups as necessary.

Management Excellence

The Board’s Strategic Plan for FY 2011-2016, published in FY 2011, included a fifth strategic goal,
Management Excellence, to encompass the business operations that support the accomplishment of the
Board’s mission. Specific performance objectives and targets for this strategic goal were initially
included in the Board’s FY 2012 Budget Request to the Congress, and results will be formally included in
the FY 2012 PAR. In the interim, the Board accomplished the following business objectives in FY 2011:

e The Board’s public website was redesigned to make it more user-friendly and accessible.

e  Asuccessful core telework program was instituted.

e A new performance management system for the Board’s engineering and technical specialist staff
that is more results oriented was implemented.

¢ Routing of the Board’s internet connection through a Managed Trusted Internet Protocol service
to increase security was completed.

e The Board’s occupational radiation exposure tracking system was revised to be consistent with
DOE’s exposure records and to be in compliance with applicable laws and regulations.
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FINANCIAL PERFORMANCE OVERVIEW

As of September 30, 2011, the Board had adequate internal controls to conduct its health and safety
oversight mission and to ensure that obligations did not exceed its total budget authority. As with many
small agencies, the Board has adopted the “economies of scale” philosophy for obtaining needed
administrative support services. For financial support, the Board has negotiated interagency agreements
with the Bureau of the Public Debt and the National Finance Center for personnel/payroll services, and
the General Services Administration (GSA) for accounting services on a fee-for-service basis. The
Board’s financial statements were prepared in accordance with the accounting standards codified in the
Statements of Federal Financial Accounting Standards (SFFAS) and OMB Circular A-136, Financial
Reporting Requirements.

Sources of Funds
The Board receives an annual appropriation, for Salaries and Expenses, with the funds made available

until expended. The sources of funds available for obligation in FY 2011 and FY 2010 are listed as
follows:

FY 2011 FY 2010
New Budget Authority $23,203,500  $26,086,000
Prior Year Unobligated Balance 3,844,724 3,851,686
Recovery of Prior Year Obligations 472,737 481,182

& Offsetting Collections

Total Budgetary Resources  $27,520,961  $30,418,868

The significant decrease in total budgetary resources from FY 2010 was due to a $2,882,500 (11%)
reduction in new budget authority.

Uses of Funds by Function
The Board incurred obligations of $27,154,576 in FY 2011. As shown on the following page, the FY
2011 budget was used primarily to pay the salaries and benefits of our employees, with most of the

remaining resources dedicated to rent and the logistical support of the Board Members and employees as
they conducted oversight operations.
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FY 2011 Obligations = $27,154,576

Supplies, Equipment & Gowi. Services
Security, Admin. Support and Training $1,460,043
$2,175,704

Travel & Transportation
$1,053,518

Technical Expert Contracts

Salaries & Benefits

$19,406,117

As shown on the following page, approximately 80% of the Board’s obligations support the Board’s

technical personnel with the remainder supporting its legal and business operations staff, consistent with
the past several years.
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Board Obligations by Group
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AUDIT RESULTS

The Board received an unqualified audit opinion on its FY 2011 financial statements. The auditors
disclosed no instances of noncompliance with laws and regulations and identified no material internal
control weaknesses.

A copy of the full audit report as provided to the Board can be found in Chapter 3 of this PAR.
FINANCIAL STATEMENT HIGHLIGHTS

The Board’s financial statements summarize the financial activity and financial position of the agency.

The financial statements, footnotes, and required supplemental information appear in Chapter 3, Auditors’
Reports and Financial Statements. Analysis of the principal statements follows:
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Analysis of the Balance Sheet

FY 2011 FY 2010
Total Assets $6,671,644 $10,597,711
Total Liabilities $2,760,160 $2,958,570
Net Position $3,911,484 $7,639,141

The Board’s assets were $6,671,644 as of September 30, 2011, a decrease of $3,926,067 from the end of
FY 2010. Its total liabilities and net position (which together equal total assets) were $2,760,160 and
$3,911,484, respectively, as of the end of FY 2011, decreases of $198,410 and $3,727,657, respectively,
from the end of FY 2010. The Fund Balance with Treasury (FBWT) represents the Board’s largest asset.
The significant decreases in Total Assets and Net Position were due to the decreased appropriation
received in FY 2011 (a reduction of ~ $2.9M), as well as approximately $1M in higher expenditures as
the Board operated at an increased FTE level in FY 2011.

Analysis of the Statement of Net Cost
FY 2011 FY 2010
Net Cost of Operations $27,873,161 $26,860,574

The Board’s net cost of operations for the year ended September 30, 2011, was $27,873,161, an increase
of $1,012,587 or 3.8% over the FY 2010 costs. Costs increased primarily because of higher employee
expenses as the Board operated at 109 FTEs in FY 2011 versus 103 in FY 2010. Both the FY 2011 and
FY 2012 President’s Budgets allowed for an increase in Board personnel to address additional workload
requirements. As a result of a targeted and successful hiring campaign, the Board increased personnel in
FY 2010 from 102 at the start of the year to 106 at the end, and continued this success in FY 2011, ending
the year with 111 personnel and a resulting FTE count of 1009.

Analysis of the Statement of Changes in Net Position

The Statement of Changes in Net Position reports the changes in net position during the reporting period.
Net position is affected by changes in its two components - Cumulative Results of Operations and
Unexpended Appropriations. The decrease in Net Position of $3,727,657 from FY 2010 to FY 2011 is
due primarily from the decrease in the Unexpended Appropriations.

Analysis of the Statement of Budgetary Resources

The Statement of Budgetary Resources shows the sources of budgetary resources available and the status
at the end of the period. It presents the relationship between budget authority and budget outlays, and
reconciles obligations to total outlays. For FY 2011, the Board had Total Budgetary Resources available
of $27,520,961, the majority of which was derived from new appropriations. Total Budgetary Resources
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was decreased by $2,897,907 or 9.5% from the FY 2010 amount of $30,418,868 due to the decreased
level of appropriations received.

For FY 2011, the Statement of Budgetary Resources showed the Board incurred obligations of
$27,154,576, an increase of $580,433 or 2.2% over FY 2010 obligations of $26,574,143. The increase
was primarily due to higher personnel obligations resulting from higher FTEs. Net Outlays for FY 2011
were $27,008,279, a $1,536,689 or 6.0% increase over FY 2010 outlays of $25,471,590.

The Board utilized its beginning unobligated balance of $3,844,724 and $461,358 in recoveries of prior
year obligations to fund the $3,951,076 difference between the $27,154,576 in obligations and available
appropriations received of $23,203,500, leaving an ending unobligated balance of less than $400,000.

LIMITATION OF THE FINANCIAL STATEMENTS

The principle financial statements have been prepared to report the financial position and results of
operations of the Board, pursuant to the requirements of the Accountability of Tax Dollars Act of 2002.
While the statements have been prepared from the books and records of the Board in accordance with
generally accepted accounting principles (GAAP) for Federal entities and the formats prescribed by
OMB, the statements are in addition to the financial reports used to monitor and control budgetary
resources which are prepared from the same books and records.

The statements should be read with the realization that they are used for a component of the U.S.
Government, a sovereign entity.

The Board’s financial statements were audited by Lani Eko & Company, LLC.
COMPLIANCE WITH THE INSPECTOR GENERAL ACT OF 1978

The Board is required to file a report annually under the Inspector General Act of 1978, Pub. L. 95-452,
Oct. 12, 1978, 92 Stat. 1101, codified at 5 U.S.C. Appendix 3. The statute mandates a report which:

(A) States whether there has been established in the Federal entity an office that meets
the requirements of this section;

(B) Specifies the actions taken by the Federal entity otherwise to ensure that audits are conducted
of its programs and operations in accordance with the standards for audit of governmental
organizations, programs, activities, and functions issued by the Comptroller General of the United
States, and includes a list of each audit report completed by a Federal or non-Federal auditor
during the reporting period and a summary of any particularly significant findings; and

(C) Summarizes any matters relating to the personnel, programs, and operations of the Federal
entity referred to prosecutorial authorities, including a summary description of any preliminary
investigation conducted by or at the request of the Federal entity concerning these matters, and
the prosecutions and convictions which have resulted.
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The Board reports as follows for Calendar Year 2011.:
(A) The Board did not establish an inspector general’s office.
(B) The Board took the following actions to ensure audit of its programs and operations:

Annual Financial Statements Audit in accordance with the Accountability of Tax Dollars
Act of 2002.

(C) The Board referred a matter to federal prosecutorial authorities in connection with its
investigation into a chilled atmosphere adverse to safety and suppression of technical dissent at
the Waste Treatment and Immobilization Plant at the Hanford site. The Board is not aware of any
prosecutions or convictions resulting from this referral.

SYSTEMS, CONTROLS, AND LEGAL COMPLIANCE

This section provides information on Board’s compliance with the Federal Managers’ Financial Integrity
Act (FMFIA) and the Improper Payments Information Act, as well as other management information,
initiatives, and issues. FMFIA requires that agencies establish controls that provide reasonable assurance
that: (1) obligations and costs comply with applicable law; (2) assets are safeguarded from waste, loss,
unauthorized use, or misappropriation; and (3) revenues and expenditures are properly recorded and
accounted for. It also requires the Chairman to provide an assurance statement on the adequacy of
management controls.

Assurance Statement (FMFIA)

The Defense Nuclear Facilities Safety Board’s (Board) management is responsible for
establishing and maintaining effective internal controls that meet the obligations of FMFIA
within their areas of responsibility. Based on line managers’ knowledge of daily operations
and other management reviews, the Board is able to provide an unqualified statement of
assurance that the internal controls meet the objectives of FMFIA.

—~ g LS./)‘ 11/14/2011

Peter S. Winokur, Ph.D. Date
Chairman
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Improper Payments Information Act

The Board is considered to be at low risk for improper payments since the functional payment areas are
limited to traveler reimbursement, commercial vendors for supplies and services, and the payroll
electronic funds transfer payments. The Board does not administer any entitlement, grant, or loan
programs. During FY 2011 GSA and the Bureau of the Public Debt made net total payments of
$27,008,279 on behalf of the Board. Neither the GSA accounting staff, nor the Board’s finance staff, has
identified any improper payments during this period.

Federal Travel Card Program

The Board is a full participant in the Federal Travel Card Program, and has issued travel credit cards to
employees whose official duties may require them to travel. The Board’s funds control staff routinely
monitors each employee’s usage of the travel card to ensure that charge activities are restricted to official
government travel-related expenses, and that the employee is paying his/her credit card bills on-time.

During FY 2011, employees were reimbursed for authorized travel-related expenses no more than five
working days after their completed travel vouchers were submitted for processing. During this same
period, no Board employee’s travel card account was more than 60 days delinquent and no inappropriate
usage of the travel card was identified during our monthly review of credit card activity.

Federal Purchase Card Program

The Board has made extensive use of the U.S. Government’s purchase card program to expedite the
purchase of authorized supplies and services both in its headquarters and field operations. During FY
2010 transactions using individual purchase cards totaled $389,121. The Board established a system of
internal controls to ensure that only authorized purchases are made by each card holder. The Board’s
purchase card procedures were distributed to all new purchase cardholders during FY 2011. These
procedures stressed the requirement for completion of the electronic training program necessary to
exercise the delegations of procurement authority.

The Board’s internal control procedures for the purchase card program feature a review much more
stringent than the requirements of the program itself, without sacrificing the overall efficiency and
timeliness of this purchasing method. All card purchases are reviewed and approved by the cardholder’s
supervisor, the purchase card coordinator, and finally, a Board contracting officer who gives final
approval of invoices. The number of purchase cardholders is kept at the minimum necessary to
effectively conduct Board operations. At the close of FY 2011, the total number of purchase cards issued
was 9 at headquarters, and 5 at our field locations.

Federal Information Security Management Act (FISMA)

The Federal Information Security Management Act (FISMA) requires each agency to report annually to
OMB on the status of their information technology (IT) security program. In FY 2011, the Board has
continued to submit all required FISMA reports to OMB, and for the third consecutive year has used
OMB's automated reporting tool, CyberScope, to submit the required FISMA reports.
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The Board continued to build on the progress made in the prior year and improve its IT security posture.
Based on the standard procedures the Board has instituted, no additional areas of concern or material
weaknesses were identified in the independent auditor's internal control report for the fourth year in a
row.

Government Accountability Office (GAO) Investigations and Reports

Audit follow-up is an integral part of good management. In accordance with OMB Circular A-50, each
agency must establish systems to assure the prompt and proper resolution and implementation of audit
recommendations. During FY 2011, the GAO did not conduct any reviews or investigations of Board
oversight programs, and there are no open audit recommendations from previous GAO reviews.

Internal Control Program

The Board has a formal internal control program described in its Administrative Directive 211.1, dated
March 23, 2007, which delineates the requirements for the program. The Board has an active Executive
Committee on Internal Controls (ECIC) composed of the following: General Manager, Technical
Director, General Counsel, Deputy General Manager and the Chief Information Officer (CIO). In FY
2011, internal controls for the following areas which have been routinely evaluated over the years were
evaluated once again with no significant or reportable issues: Time and Attendance, Metro Transit
Subsidies, Purchase Cards, Employee Travel Cards, Property Accountability, Classified Documents,
Security Clearances, EEO, Privacy, Ethics, Financial Disclosure and Alternative Dispute Resolution.

Internal controls of the following additional areas were added for assessment during FY 2011; Radiation
Exposure Program, Recruitment, Retention and Relocation Bonuses Program, Telework Program, Intranet
and Internet (Data Quality), IT Security and Continuity of Operations (COOP). No significant issues
were found in these areas by the ECIC. All assessments and a summary of the ECIC meeting were
provided to the Board’s external auditors for review and use in conducting their audit. Additionally, each
Office Director was required to submit a statement of reasonable assurance of appropriate management
controls over their respective areas.
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Chapter 2
Program Performance

Overall Outcome: Using its expert knowledge, the Board has complied with its statutory
mission to ensure that public and worker health and safety are adequately protected at
DOE defense nuclear facilities and met its performance goals for FY 2011. The report
notes cases where additional safety improvements sought by the Board have not yet been
fully achieved by DOE. The Board is actively pursuing these safety improvements in FY
2012.

INTRODUCTION

The Board’s contribution to the safety of DOE’s defense nuclear activities derives from four basic types
of activities that are embodied in the Board’s enabling legislation. First, the Board evaluates DOE’s
organization policies and processes to ensure that fundamental safety requirements necessary to undertake
highly hazardous operations exist at DOE. These reviews evaluate topics such as technical competence of
DOE and contractor personnel, adequacy of safety requirements and guidance, and the presence of a
strong safety culture. The deficiencies in Federal oversight and corporate safety programs revealed by the
Deepwater Horizon oil rig accident clearly illustrate the safety risks inherent in deficiencies in these areas
and the need for safety organizations, such as the Board, to emphasize reviews of this type. The Board
plans this type of oversight in advance, and those plans are generally not affected by unanticipated
changes in DOE’s plans or activities.

The second major type of safety oversight activity performed by the Board is the evaluation of actual
hazardous activities and facilities in the field. These reviews focus on identifying the hazards attendant
with DOE’s mission activities and evaluating the controls put in place to mitigate those hazards. The
Board plans for these types of reviews based on the risk, complexity, maturity, and significance of the
activities underway or planned by DOE. However, unanticipated changes in DOE’s plans or new,
emergent information often change the priority of the Board’s oversight in this arca. The Board
continuously seeks to be proactive and to focus DOE’s attention on the most significant safety issues
present in the defense nuclear complex at any given time. Therefore, because the priority of safety issues
can change rapidly, the Board cannot always predict in advance what activities it will review or what
safety outcomes it will ultimately achieve.

Third, the Board provides expert-level reviews of the safety implications of DOE’s actions, decisions, and
analyses. It is extremely important that the Board provide DOE with independent evaluations of the
technical quality and safety impacts of DOE’s decisions and actions. For example, well-intended actions
by DOE managers can have significant unintended negative consequences if they are based on faulty,
inadequate, or misunderstood information.

The Board attempts to be proactive in conducting this type of review, but it is necessary that DOE first
develop at least preliminary plans with sufficient detail to allow for a meaningful technical review.
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Therefore, it is not possible for the Board to plan all of its efforts in this important area explicitly in
advance.

The Board does allocate resources to this form of oversight, and does report the significant outcomes that
result from such oversight in its performance reports.

The last major type of oversight performed by the Board is the identification of new safety issues that
were otherwise unknown in the DOE complex. Since, by definition, these safety issues would not have
been addressed without the Board’s efforts, this may be the area in which the Board has the largest impact
on the safety of DOE’s highly hazardous operations. However, by their very nature, it is impossible to
plan for these emergent safety issues in advance. The effectiveness of this type of safety oversight
activity relies exclusively on the expertise of the Board and its staff.

The Board uses its Strategic Plan and Annual Performance Plan to ensure that its resources remain
focused on the most significant safety challenges and the DOE activities that warrant the most external
review. All of the Board’s safety activities are closely tied to goals and objectives embodied in these
plans. This approach gives the Board confidence that its staff (109 FTEs in FY 2011, including Board
Members) and budget (approximately $27.2 million in FY 2011 obligations) are dedicated to the highest-
risk activities under the Board’s jurisdiction. The Board’s strategic plan may be viewed in its entirety on
the Board’s internet website at www.dnfsb.gov.

The information in this Performance and Accountability Report is also provided directly to the Congress
in the Board’s statutorily required annual report, also available on the Board’s website. There are slight
differences between the two reports because the annual report covers calendar years rather than fiscal
years. The Board’s Twenty-Second Annual Report to Congress will be issued during the first quarter of
CY 2012. The Board’s annual reports and performance reports are drafted by Federal employees of the
Board with only administrative assistance from contractors. The Board also provides periodic reports to
Congress and DOE on the status of significant unresolved technical differences between the Board and
DOE on issues concerning (1) the design and construction of DOE’s defense nuclear facilities and (2) the
infrastructure of aging DOE defense nuclear facilities.

SAFETY GOALS

The Board revised its strategic plan in March 2011 to refocus its efforts and better align its resources to
meet the challenges of ensuring safety in the defense nuclear complex as the DOE mission evolved during
the latter half of the previous decade. The performance goals from the previous strategic plan (against
which FY 2011 performance objectives were originally developed) are summarized below. The Board
also provides periodic reports to Congress and the DOE on the status of significant unresolved technical
differences between the Board and DOE on issues concerning the design and construction of DOE’s
defense nuclear facilities.

SAFETY OVERSIGHT GOAL
The Board will assist DOE in improving safety at existing and proposed

defense nuclear facilities by identifying health and safety issues affecting the
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public and the workers, recommending actions to address these issues, and
ensuring that corrective actions are completed.

To achieve this general goal, the Board has identified the following four interdependent, strategic areas of
concentration and has developed performance goals and outcome objectives for each:

AREA 1. NUCLEAR WEAPONS OPERATIONS:
Performance Goal: DOE operations that directly support the nuclear stockpile and defense nuclear

research are conducted in a manner that ensures adequate protection of the health and safety of the
workers and the public.

AREA 2. NUCLEAR MATERIAL PROCESSING AND STABILIZATION:

Performance Goal: The processing, stabilization, and disposition of DOE defense nuclear materials and
facilities are performed in a manner that ensures adequate protection of the health and safety of the
workers and the public.

AREA 3. NUCLEAR FACILITIES DESIGN AND INFRASTRUCTURE:

Performance Goal: New DOE defense nuclear facilities, and major modifications to existing facilities,
are designed and constructed in a manner that ensures adequate protection of the health and safety of the
workers and the public.

AREA 4. NUCLEAR SAFETY PROGRAMS AND ANALYSIS:

Performance Goal: DOE regulations, requirements, and guidance are developed, implemented, and
maintained; and safety programs at defense nuclear facilities are established and implemented; as
necessary to protect the health and safety of the workers and the public.

ANNUAL PERFORMANCE OBJECTIVES

The Board’s Annual Performance Plan for FY 2011 identified annual performance objectives that consist
of reviews that were to be conducted in support of the Board’s strategic plan, plus the identification of
candidate areas for these reviews. An outcome measure for each objective is described as part of the
discussion of each annual performance goal. Qualitative assessments of the outcome associated with each
annual performance goal are provided in this chapter of the Board’s PAR.

The Board measures progress toward achieving the positive outcomes embedded in each annual
performance goal in three stages, by evaluating:

« The DOE’s acknowledgment that a safety enhancement is needed after the Board communicates the
results of its technical reviews;

«  The DOE’s subsequent development of appropriate corrective actions to resolve the Board-
identified safety issue; and
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« The DOE’s implementation of the necessary corrective actions, leading to the successful resolution
of the safety issue and resulting in improved protection of the public, the workers, and the
environment.

The basis of measurement for the qualitative assessment includes formal, publicly-available,
correspondence from DOE and its defense nuclear contractors, Board correspondence, staff reports, DOE
and contractor public testimony, and other sources. Past reporting (see the Board’s annual reports) of
Board-identified issues and associated DOE responses demonstrates that the Board has had a clear and
positive impact on the safety of DOE defense nuclear activities.

Evaluation of the Fiscal Year 2012 Performance Plan

No changes to the FY 2012 Performance Plan have been identified based on a review of actual results
achieved in FY 2011.

Assessment of the Reliability and Completeness of Performance Data

The sources used by the Board to measure its outcome are robust, varied, and independent.
Documentation of accomplishments includes the Board’s Annual Reports to the Congress,
correspondence to and from the Department of Energy, Board technical reports, and public meeting
records. These documents are available for public review on the Board’s Internet web site,
www.dnfsh.gov. As such, the Board believes that the performance data used in this report are reliable and
complete.

The Board did not conduct an independent program evaluation in FY 2011.

Comparison of Fiscal Year 2011 Actual Performance with Planned Performance

The following pages provide detailed information comparing the Board’s actual performance driving
safety improvements at DOE to its plans for FY 2011. Information concerning the Board’s performance

accomplishments in FY 2007 through FY 2010 is contained in the Board’s FY 2012 Budget Request to
Congress, which is published on our website at www.dnfsb.gov.
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PERFORMANCE GOAL 1: NUCLEAR WEAPON OPERATIONS

DOE operations that directly support the nuclear stockpile and defense nuclear research are
conducted in a manner that ensures adequate protection of health and safety of the workers and
the public.

OUTCOME: DOE will have acknowledged, acted upon, and/or resolved the health and
safety issues raised by the Board, and the facilities are operated to approved
safety standards, rules, orders, and directives. Follow-up technical evaluation
of DOE’s nuclear stockpile activities will verify necessary improvements in
safety.

FY 2011 Performance Objectives:

The Board and its staff will verify the safety of DOE’s defense nuclear facilities and activities relating to
the maintenance, storage, and dismantlement of the nuclear weapon stockpile, quality assurance of the
stockpile, as well as its associated research and development, and the capability to test nuclear weapons
and disposition damaged or improvised nuclear devices (such as a terrorist device).

The Board and its staff will conduct assessments of DOE’s efforts to develop and implement safety
management systems for stockpile management activities. The Board’s evaluations will be split between
DOE efforts to develop safety systems (e.g., system and process designs, safety bases, control schemes,
and administrative programs) and DOE efforts to implement safety management systems. These reviews
will focus on activities at the Pantex Plant, Y-12 National Security Complex (Y-12), Savannah River Site
(SRS) tritium facilities, Los Alamos National Laboratory (LANL), Lawrence Livermore National
Laboratory (LLNL), Sandia National Laboratories (SNL), and the Nevada National Security Site (NNSS).

Representative areas for Board and staff review include:

. Development, implementation, and refinement of site-wide and facility-specific safety analyses
and controls for nuclear facilities and activities (e.g., safety analysis reports and annual updates
developed per 10 CFR 830).

. Weapon-specific safety analyses and controls identification and implementation for nuclear
weapon activities (e.g., B53, W76, W84, and W88).

. Nuclear explosive operations at Pantex (e.g., conduct of operations, procedures, lightning
protection, electrostatic discharge controls), and adequacy of the Nuclear Explosive Safety Study
process.

. Laboratory support of nuclear explosive operations at Pantex (e.g., sensitivity testing of high

explosives, electrostatic discharge and lightning protection studies, weapon response evaluation
and documentation).

. Cross-cutting functional areas at Pantex, Y-12, NNSS, LANL, LLNL, SNL, or SRS tritium
facilities (e.g., legacy material disposition, nuclear criticality safety, fire protection, nuclear
explosive safety, seismic design, conduct of operations, work planning, training, maintenance,
configuration management).
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o Special studies of unique or significant hazards at DOE nuclear facilities (e.g., classified projects,
process technology alternatives, and disposition of special items and by-product materials).

. Modernization plans and infrastructure upgrades at Y-12.

. Uranium chemical processing and component assembly/disassembly operations at Y-12 (e.g.,
conduct of operations, criticality safety, and fire protection).

. Plutonium pit manufacturing and certification at LANL.

. Corrective actions to strengthen institutional safety programs and infrastructure at LANL, LLNL,

and SNL including reviews of the adequacy of Vital Safety System assessments and the
implementation of Conduct of Operations and Engineering at various LANL facilities.

Readiness to dispose of damaged nuclear weapons or improvised nuclear devices at NNSS.
Subcritical experiments at NNSS.

Nuclear explosive operations at the Device Assembly Facility at NNSS.

Operation of the Criticality Experiments Facility at NNSS.

Implementation of Recommendation 2005-1, Nuclear Material Packaging.

While performing its reviews, the staff will assess the effectiveness of ISM implementation and the safety
controls identified for ongoing operations as well as any new weapon system surveillance, life extension,
or dismantlement projects at Pantex, Y-12, or NNSS that start in FY 2011.

FY 2011 Measured Performance:

Safety of Continued Operation of the LANL Chemistry and Metallurgy Research Facility. In
response to Board letters dated October 23, 2007, and May 16, 2008, which questioned DOE’s decision to
operate the 55-year-old Chemistry and Metallurgy Research facility an estimated six years past the
previously planned shutdown date of 2010, LANL agreed to limit the radioactive material-at-risk in the
facility to reduce the design basis accident consequence to below the Evaluation Guideline.

Integrated Nuclear Planning at LANL. The Board identified that DOE had not demonstrated formal
mechanisms to ensure that design requirements and interfaces for pit manufacturing at LANL were
appropriately managed and controlled across the suite of projects that contribute to the future plutonium
processing infrastructure. In response, DOE developed an Integrated Nuclear Planning process to
improve coordination among its projects as national security mission requirements are refined. The
Board has continued to participate in these Integrated Nuclear Planning workshops, including two this
fiscal year. This process continues to be effective.

Transuranic Waste Operations at LANL. In a letter dated January 18, 2007, the Board urged NNSA to
promptly develop a viable pathway for shipping high-activity transuranic waste drums from LANL to the
Waste Isolation Pilot Plant for disposal. In response, DOE has bolstered waste disposition work at LANL
by facility infrastructure upgrades, new safety basis documents, and training and qualification of
operators. During FY 2011, the Board evaluated LANL’s preparations to re-establish the capability to
vent waste drums potentially containing flammable gases.

LANL Material Disposition Area-B. The Board’s oversight of an American Recovery and
Reinvestment Act activity to de-inventory the open pit disposal area at LANL’s Technical Area-21 is
nearly complete. Ninety-eight percent of the waste has been uncovered and packaged for disposal. Sixty-
five percent has been shipped off site to disposal.
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LANL Plutonium Facility Confinement Ventilation. As part of DOE’s implementation plan for the
Board’s Recommendation 2004-2, Active Confinement Systems, NNSA and its contractor evaluated the
facility’s confinement strategy in parallel with an effort to develop a new safety basis for the facility. In
its June 16, 2009, report to the Board, NNSA asserted that some modifications identified as needed in the
confinement ventilation evaluation may not be needed to meet the overall safety strategy and goals under
the final approved documented safety analysis. As a result, the Board issued Recommendation 2009-2,
Los Alamos National Laboratory Plutonium Facility Seismic Safety, on October 26, 2009, to which DOE
responded with an Implementation Plan on July 13, 2010. The Board is closely following the
implementation of near-term improvements in the facility’s safety posture and NNSA’s development of a
strategy for long-term improvements in the facility’s safety systems.

LANL Plutonium Facility Seismic Vulnerabilities. In 2007, the Probabilistic Seismic Hazards
Analysis was updated indicating that the likelihood of high seismic ground motion (particularly in the
vertical direction) was much greater than previously believed. Analysis identified nine facility
vulnerabilities that could lead to loss of building confinement or structural collapse. In response, LANL
declared a Potential Inadequacy of the Safety Analysis and submitted a Justification for Continued
Operations that was approved by the NNSA site office in July 2011. LANL and NNSA are aggressively
pursuing physical upgrades to address these new vulnerabilities. The Board believes additional
vulnerabilities exist and is working with LANL and NNSA to ensure they are adequately addressed.

LANL Weapons Engineering Tritium Facility. In October 2008, LANL ceased operations at the
tritium facility due to a Technical Safety Requirement violation and problems with the pressure safety
program. These issues were initially identified by a Board review in July 2007 and communicated to
DOE by letter on October 16, 2007. To comply with the facility’s safety basis, the laboratory made
changes to the piping system, pressure relief components, and the facility’s pressure safety procedures.
The Board carefully tracked these changes and questioned the laboratory’s plan (viewed as acceptable by
the NNSA site office) to restart operations without a formal readiness review. As a result, NNSA
headquarters held discussions with its site office and the laboratory, ultimately resulting in the decision to
perform formal contractor and federal Operational Readiness Reviews. LANL divided the restart into
three phases. The Phase | readiness review authorizing low pressure operations was successfully
completed in June 2010. The remaining phases were completed in FY 2011.

Nuclear Criticality Safety at LANL. In a September 10, 2007, letter to NNSA, the Board expressed
concern that a software tool (MASS) was being relied upon by operators as a control to ensure
compliance with criticality safety limits without appropriate software quality assurance. LANL took
actions to strengthen the safety posture, and the schedule for bringing the nuclear criticality safety
program into full compliance with industry standards and DOE directives appears acceptable. LANL
began implementing a new software tool (MARTracker) in FY 2010. The Board anticipates greater
oversight and involvement in FY 2012, including reviewing progress on criticality safety programmatic
improvements and software upgrades.

Nuclear Explosive Safety. The Board evaluated 8 Nuclear Explosive Safety Studies and change

evaluations conducted at Pantex during FY 2011, including the B53 dismantlement Nuclear Explosive
Safety Study and the B61 and W87 Operational Safety Reviews.
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Quality of Safety-Related Information for Nuclear Explosive Operations. In FY 2011, the Board
completed a comprehensive review of the design laboratories’ implementation of DOE Standard 3016,
Hazard Analysis Reports for Nuclear Explosive Operations, and issued a letter on April 5, 2011,
informing DOE that the standard had not been adequately implemented and that the technical information
used by the laboratories could not be verified to be technically accurate. NNSA is in the process of
responding to the Board’s concerns.

Pantex Procedures. In 2009, the Board completed a series of onsite reviews and provided immediate
feedback to Pantex on areas where improvements could be made in nuclear explosive operating
procedures. On October 15, 2009, the Board issued a letter detailing shortcomings in the process for
developing and implementing technical procedures at Pantex. In 2011, the Board continued observation
of Pantex nuclear operations, providing feedback on shortcomings of procedures. In response to Board
concerns, Pantex corrected implementation of immediate action procedures and is working on upgrades to
the Writer’s Guide for procedures.

Pantex Hazard Analysis Task Teams. In August 2011, the Board conducted a review of the operation
of Hazard Analysis Task Teams at Pantex which are used to identify hazards, develop safety, and
complete the Hazard Analysis Reports for nuclear explosive operations. NNSA has committed to
reviewing its processes and documenting them through its Requirements Modernization and Integration
initiative.

Pantex Hazard Analysis Reports. The Board issued a letter on July 6, 2010, detailing specific issues
concerning Pantex’s compliance with DOE Standard 3016 in developing Hazard Analysis Reports and
establishing sufficient controls. On April 28, 2011, NNSA issued guidance for use of the standard. In
March 2011, the Board participated in a workshop with NNSA to update guidance for the Pantex
Documented Safety Analysis Upgrade Initiative which will bring Pantex Hazard Analysis Reports into
compliance with the applicable DOE directives.

Pantex Technical Safety Requirements Calculations. The Board reviewed the technical information
and calculations Pantex used to develop its Technical Safety Requirements. The Board discussed a
number of discrepancies with NNSA, and NNSA is taking action to address the concerns.

Y-12 Non-Material Access Area Storage. In a letter to DOE dated February 4, 2011, the Board raised
questions regarding the safety issues that were considered and the rationale used to evaluate the proposed
new mission for an aging structure, Building 9720-5, to be used for storage of enriched uranium and other
materials. Through subsequent interactions, the Y-12 contractor committed to (a) reduce combustible
loading in the facility by over packing wooden containers of depleted uranium over the next four years
and (b) conduct a programmatic and safety evaluation five years after material consolidation is complete.

Highly Enriched Uranium Materials Facility Safety Analysis. In a letter to DOE dated April 20, 2011,
the Board raised concerns regarding the elimination of chemical and toxicological hazards from the safety
analysis for the Highly Enriched Uranium Materials Facility (HEUMF). After several interactions and a
briefing to the Board, NNSA directed the Y-12 contractor to ensure all non-radiological hazards are
evaluated and appropriate controls are identified in the Documented Safety Analyses for both HEUMF
and the Uranium Processing Facility (UPF). The Board also identified concerns regarding the basis for
the potential downgrading of some safety related controls in HEUMF, specifically the lack of bounding
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analysis for certain fire scenarios. DOE subsequently directed the Y-12 contractor to provide more
detailed analyses for fire scenarios.

Special Material Capability Glovebox Project at Y-12. The Board observed the contractor Readiness
Assessment for startup of the new Special Material Capability Glovebox Project. The assessment was
thorough, and the facility demonstrated readiness to operate the new glovebox. However, the Board was
concerned that issues identified in the area of conduct of operations were likely not limited to operation of
the new glovebox, and could indicate facility or site-wide weaknesses. The Board conducted a review of
Y-12 technical procedures and conduct of operations in April 2011 to evaluate this concern.

Conduct of Operations at Y-12. In a letter to DOE dated August 19, 2011, the Board identified
concerns regarding the Y-12 contractor’s failure to adhere to conduct of operations principles during
some nuclear operations and inconsistencies in the quality of some operating procedures. The Y-12
contractor has since identified several corrective actions to address the Board’s concerns, which are being
implemented through execution of a comprehensive Conduct of Operations Improvement Plan. In its
letter, the Board requested that DOE provide a report in six months that evaluates the effectiveness of
these corrective actions.

Y-12 Fire Protection. Following a component failure, the Board identified concerns regarding the
operability of the HEUMF fire suppression system. Through subsequent discussions, DOE and the Y-12
contractor identified numerous lessons learned, which will improve the availability and reliability of vital
safety systems at Y-12 once implemented. The Board has also initiated interactions with Y-12 regarding
testing to determine operability of aged sprinkler systems in other facilities.

Y-12 Nuclear Criticality Safety. The Board continued to evaluate actions taken in response to the
Board’s January 23, 2009, letter to NNSA, which raised concern over the adequacy of some criticality
safety evaluations. The Y-12 contractor has since implemented a Criticality Safety Program
Improvement Plan and upgraded several of its Criticality Safety Evaluations. These actions address
weaknesses in both programmatic processes and documentation.

Y-12 Activity-Level Work Planning. The Board conducted a review of Y-12 activity-level work
planning and control in August 2011. This review followed a 2008 review, the results of which were
transmitted to DOE in a letter dated January 22, 2009. Final results of this follow-on review are pending,
but preliminary concerns have been identified with the planning, control, execution, and oversight of
work, similar to the issues identified in 2008. Y-12 issued several standing orders as a preliminary
corrective action.

Continued Operations of the 9212 Complex. In a letter to DOE dated March 13, 2007, the Board
identified concerns regarding NNSA’s ability to safely operate the 9212 Complex for an extended period
of time and established an annual reporting requirement on the physical condition of the building’s
systems, structures, and components. On May 17, 2011, DOE briefed the Board on the Facility Risk
Review Follow-on Study, which fulfilled the annual reporting requirement. The Board will continue to
track the safety of operations in the 9212 Complex and advocate for necessary maintenance and repairs
until the transition of these operations to the Uranium Processing Facility.
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LLNL Tritium Facility Safety Posture. On March 29, 2011, the Board issued a letter expressing
concern over the changes proposed in the contractor’s annual update to the safety basis, particularly with
the selection of credited controls to protect workers from fires and breaches in tritium confinement.
NNSA responded to most of the Board’s concerns and imposed several conditions of approval when it
acted on the contractor’s proposed safety basis; however, the Board remains concerned with the lack of a
credited fire suppression system.

LLNL Activity Level Work Planning. LLNL implemented some improvements to address weaknesses
identified by the Board in the processes used to plan and execute work. In 2010, the Board assessed that
the laboratory guidance was vague and that the work planning process suffered as a result. NNSA
continues to strengthen oversight in this area and has directed the contractor to undertake long-term
improvements to these processes.

Worker Training at LLNL. The Board issued a letter on April 1, 2011, identifying areas where training
of nuclear facility workers could be improved to enhance the safety of operations at LLNL. NNSA and
the contractor are addressing these areas as they implement the revised DOE directive on training.

NNSS Device Assembly Facility (DAF) Fire Suppression System. In 2008, the Board determined that
the DAF fire suppression system had significant deficiencies that should be corrected before beginning
more hazardous operations. In response, NNSA initiated a project to assess the condition of the system,
analyze and prioritize needed improvements, developed improvement options, and began improvements
to the system. In FY 2011, NNSA approved Critical Decision-0 (approval of mission need) for a project
to replace the fire suppression system’s lead-in piping. The contractor hired additional fire protection
engineers to assist in performing walk-downs of the as-built condition of the fire suppression system and
re-compute hydraulic calculations, is working toward replacing strainers to filter debris from the system,
and is procuring a standalone fire suppression unit for installation in DAF.

NNSS Criticality Experiments Facility (CEF) Safety Basis and Instrumentation and Control. In
2010 and 2011, the Board evaluated NNSS’s readiness to begin operations at CEF. The Board identified
concerns with the safety analysis, classification of controls, and the reliability of instrumentation and
control systems. The Board communicated these issues to NNSA in staff-to-staff discussions. In
response, NNSA identified corrective actions for each of the Board’s concerns that contributed to the safe
startup of CEF.

Readiness to Dispose of a Damaged Nuclear Weapon or Improvised Device at NNSS. NNSA
developed a plan for implementation of safety controls and upgrades appropriate for the scope of
operations for the facility at NNSS (G tunnel) that would be used in disposition of an improvised nuclear
device. As a result of the Board’s interactions and discussions in FY 2011, NNSA planned for
operational safety improvements and conducted training and exercises.

Formality of Operations for Subcritical Experiments at NNSS. The Board reviewed several safety
management programs at NNSS nuclear facilities. In a March 28, 2011, letter to NNSA, the Board
identified a number of deficiencies related to work planning and control. As a result of interactions with
the Board, NNSA implemented compensatory measures to improve the conduct of operations, work
planning, and configuration of safety systems at nuclear facilities at NNSS.
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Exemption to Nuclear Safety Management rule at SNL. The Board assessed the adequacy of the
controls to process Hazard Category 3 quantities of waste at the Radioactive and Mixed Waste
Management Facility at SNL. NNSA granted SNL an exemption to the Nuclear Safety Management rule
(10 CFR 830) for the processing of this waste. The Board found that the operation could be accomplished
safely under the controls that had been implemented.

SRS Tritium Facilities. On August 19, 2011, the Board issued a letter that communicated deficiencies in
both the safety basis and the effectiveness of the Emergency Preparedness program at the SRS Tritium
Facilities. These deficiencies include the lack of adequate conservatism in input parameters for the
consequence analysis, a change in safety philosophy that replaced several safety-related preventive
controls with mitigative or administrative controls, and failure to demonstrate that the Emergency
Preparedness program could perform its credited function. NNSA is developing its response to the issues
identified by the Board and has already begun addressing some of the deficiencies with the Emergency
Preparedness program. For example, Tritium Facilities personnel participated in field drills and
underwent classroom training in order to bolster the effectiveness of the program.
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PERFORMANCE GOAL 2: NUCLEAR MATERIAL PROCESSING AND STABILIZATION

The processing, stabilization, and disposition of DOE defense nuclear materials and facilities are
performed in a manner that ensures adequate protection of health and safety of the workers and
the public.

OUTCOME: DOE will have acknowledged, acted upon, and/or resolved the health and
safety issues raised by the Board. Follow-up technical evaluation of DOE’s
nuclear materials management and facility disposition activities will verify
necessary improvements in safety, as DOE meets its commitments to the Board
to stabilize and dispose of hazardous nuclear materials.

FY 2011 Performance Objectives:

The Board and its staff will conduct assessments of DOE’s efforts to characterize, stabilize, process, and
safely store plutonium, uranium, and other actinides, residues, spent fuel, and wastes from the nuclear
weapons program to ensure that these efforts are performed safely and that the risks posed by these
materials are addressed in a timely manner. These reviews will be conducted using the principles of
Integrated Safety Management and will include assessments of the adequacy of current storage
conditions, evaluations of proposed treatment and disposal technologies, evaluations of the design of new
facilities and process lines, assessments of facility readiness to safely begin new operations (including
implementation of 10 CFR Part 830, Nuclear Safety Management), the safety of ongoing operations, and
the suitability of long-term storage and disposal facilities. Representative areas for review include:

. H-Canyon processing campaigns and life extension activities.

Long-term storage of neptunium oxides at Idaho National Laboratory (INL) (Recommendation

2000-1).

Complex-wide consolidation and disposition of special nuclear materials.

Stabilization and disposal of plutonium-bearing residues at LANL (Recommendation 2000-1).

Efforts to consolidate, store, and disposition spent nuclear fuel at Hanford, INL, and SRS.

Preliminary design of systems to treat and store spent nuclear fuel sludge at the Hanford Site

(Recommendation 2000-1).

o Removal and processing of salt waste from HLW tanks by the Interim Salt Disposition Project at
SRS.

. Closure of HLW Tanks 5, 6, 18, and 19 at SRS.

o Design of the fluidized-bed steam reformer for processing the HLW from SRS Tank 48.

HLW tank structural integrity at SRS and the Hanford Site and application of the results of

DOE’s corrosion testing program to corrosion chemistry controls.

Operation of HLW retrieval and transfer systems at the Hanford tank farms.

Operation of HLW retrieval and transfer systems at SRS tank farms.

Conduct of operations and work planning at the Hanford Site.

Design of supplemental processing and treatment of waste from Hanford tanks.

Retrieval, characterization, and packaging of TRU waste at Hanford, LANL, Oak Ridge

National Laboratory (ORNL), SRS, and the Idaho Cleanup Project.

Chapter 2: Program Performance 31



FY 2011
DEFENSE NUCLEAR FACILITIES SAFETY BOARD
Performance and Accountability Report

o Design, acquisition and first use of new WIPP remote-handled TRU waste emplacement
equipment.

. TRU waste disposal operations at WIPP.

) Operations in support of the Tank W-1A excavation and remediation efforts at ORNL.

o Deactivation and decommissioning of facilities throughout the DOE defense nuclear complex

including accelerated and new activities funded by the Recovery Act (e.g., Building 235-F at
SRS, the Plutonium Finishing Plant at Hanford, and remote-handled TRU waste treatment at the
Idaho Cleanup Project).

FY 2011 Measured Performance:

Nuclear Materials Stabilization. DOE dramatically changed its plans for stabilization of surplus nuclear
materials. DOE did not authorize the operation of the H-Canyon facility at SRS to process spent nuclear
fuel, leaving the fate of the fuel and other materials in question. The Board sent a letter to DOE on
February 28, 2011, outlining associated safety concerns. DOE responded by providing new disposition
paths for a significant portion of the nuclear materials but has not developed a new strategy for spent
nuclear fuel.

Public Hearing at the Savannah River Site. The Board held a public hearing at SRS on June 16, 2011,
to discuss safety matters related to liquid waste processing, emergency preparedness, and nuclear
materials disposition. The Board obtained commitments from DOE to develop a resumption plan for H-
Canyon and to start performing emergency drills for seismic events that could impact multiple nuclear
facilities. The hearing also drew increased DOE attention to integrated operations of liquid waste
management facilities.

Electrical Safety at H-Canyon. In response to a Board letter dated February 6, 2009, DOE completed
design and installation of a lightning protection system for the H-Canyon fan house at SRS.

Hanford Sludge Retrieval and Disposition Project. The Board reviewed DOE’s conceptual design for
systems to remove radioactive sludge from the K West Basin at Hanford and noted several design issues.
In response to a Board letter on the topic dated December 22, 2010, DOE is enhancing safety systems,
improving its accident analysis, and developing a new capability to evacuate members of the public from
the Columbia River in the event of a nuclear accident.

Restart of the Cold Vacuum Drying Facility. The Board reviewed the plans to restart operations at the
Cold Vacuum Drying Facility. This facility will support K West Basin clean up as well as sludge
disposition. The Board suggested that DOE reconsider the planned level of rigor for restarting this
inactive facility. DOE now plans to use a formal readiness assessment.

Long Term Storage of Spent Nuclear Fuel at SRS. The Board began assessing the safety of spent
nuclear fuel in storage in L Basin at SRS. DOE no longer has an ultimate disposition path for much of
this fuel, and its storage time may increase dramatically. After inquiries by the Board, DOE expanded
surveillances of the spent nuclear fuel to examine the extent of fuel damage and needed remedial action.

Recommendation 2001-1. In a letter to DOE dated January 28, 2011, the Board accepted a new
implementation plan for Recommendation 2001-1, High Level Waste Management at the Savannah River
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Site, to replace an interim plan from last year. In the new plan, DOE provided concrete interim goals to
show progress in meeting the recommendation. To date, DOE has been successful in completing these
new milestones.

Structural Integrity of Hanford Tank C-105. In response to a stakeholder’s letter, the Board evaluated
potential damage to the footing of single-shell Tank C-105 caused by a borehole-drilling rig. As noted in
a letter dated June 9, 2011, to the stakeholder, the Board reviewed a DOE analysis that estimated the
potential damage to Tank C-105. Although the energy imparted by the borehole-drilling rig would not be
sufficient to damage the tank, the Board informed DOE that if radionuclide concentrations in the soil start
to increase significantly, DOE should expeditiously remove the remaining waste from the tank.

Safety Basis at Hanford Tank Farms. In response to a Board letter dated August 5, 2010, DOE
committed to amend the safety basis to restore the functional classification of the primary ventilation
systems of the double-shell tanks to safety significant and identified physical improvements needed in the
systems.

HLW Transfer System at Hanford. The Board reviewed the systems used to confine waste at the Tank
Farms during waste transfer operations. In a letter dated April 26, 2011, the Board identified issues
regarding the qualification, performance, and maintenance of the waste transfer system, as well as
deficiencies in the safety basis. DOE is working with the Board to address these deficiencies.

Conduct of Operations at Hanford Tank Farms. The Board reviewed conduct of operations at the
Hanford Tank Farms. In a letter to DOE dated March 30, 2011, the Board noted weaknesses in the
formality demonstrated by operators and supervisors while conducting nuclear operations. In response,
DOE took action to address the issues.

Hanford Waste Encapsulation and Storage Facility (WESF). The Board reviewed the planning and
conduct of maintenance at WESF and identified numerous deficiencies. Following the review, contractor
managers began addressing the issues.

Work Planning and Control at Hanford Plateau Remediation. The Board reviewed work planning
and control processes for work done by the plateau remediation contractor. In a letter dated September
23, 2010, the Board identified weaknesses in the contractor’s activity-level hazard analysis process.
During fiscal year 2011, the contractor piloted improvements to its work planning process.

Work Planning and Control at Hanford’s River Corridor Project. On February 25, 2011, the Board
sent a letter to DOE following the Board’s review of the activity-level work planning and control process
implemented by Washington Closure Hanford, LLC, noting improvements since a review in October
2008.

Transuranic Waste Operations at INL. The Board reviewed transuranic waste operations at INL. The
Board discussed procedural compliance issues with DOE and its contractor, who took corrective actions.
The Board tracked DOE’s development of engineered controls to ensure the safe retrieval of degraded
TRU waste boxes and drums at the Advanced Mixed Waste Treatment Project at INL. DOE and the
Board identified problems with the contractor’s implementation of controls during the DOE readiness
assessment in September 2011.
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Transuranic Waste Operations at SRS. The Board reviewed the startup of new phases of transuranic
waste remediation operations in E-area, F-Canyon, and H-Canyon. The Board found that during the F-
Canyon readiness assessments, operators and shift operations managers did not have a strong level of
knowledge of topics such as safety basis requirements. DOE conducted remedial training for affected
personnel.

Fire Protection at WIPP. The Board reviewed the fire protection program at WIPP and, in a letter dated
June 24, 2011, noted a number of deficiencies. DOE acknowledged these problems and agreed to take
corrective action. A DOE progress briefing to the Board is required by December 21, 2011.

Work Planning and Control at WIPP. The Board reviewed work planning and control programs for
waste handling at WIPP. In a letter dated October 22, 2010, the Board identified problems in conduct of
operations and site-wide safety culture. DOE acknowledged these issues and agreed to address them in a
letter dated January 20, 2011. The Board has continued to track DOE progress in addressing these issues.

Electrical Safety at WIPP. The Board visited WIPP in March 2011 and discussed DOE progress on
corrective actions for electrical safety issues noted previously by the Board. DOE continued to address
these issues as noted in the DOE letter dated December 21, 2010, and completed all commitments by the
end of FY 2011.

Radiation Protection Program at WIPP. In 2010, the Board noted weaknesses in the requalification
process for radiological control technicians. DOE subsequently revised the process to correct the
weaknesses. The Board confirmed that the revised process was implemented and effective during a visit
to WIPP in March 2011.

Tank W-1A Removal Action Project at ORNL. The Board reviewed the safety basis and radiological
controls for the Tank W-1A Removal Action Project at ORNL in December 2010. In response to issues
identified by the Board's staff, DOE revised project documents to strengthen their technical bases and
improved working-level documents prior to the DOE readiness review in August 2011. Project work
began in September 2011.

Plutonium Finishing Plant (PFP) Criticality Safety Controls. During a review of PFP work planning
documents, the Board noted that not all of the Criticality Prevention Specification (CPS) requirements
were listed in the work instruction, which is contrary to nuclear consensus standards. This concern was
communicated to DOE criticality safety personnel who, in turn, discussed the situation with the
contractor. Subsequently, the contractor agreed to include the CPS requirements as an appendix to the
work instruction.
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PERFORMANCE GOAL 3: NUCLEAR FACILITIES DESIGN AND INFRASTRUCTURE

New DOE defense nuclear facilities, and major modifications to existing facilities, are designed
and constructed in a manner that ensures adequate protection of the health and safety of the
workers and the public.

OUTCOME: DOE will have acknowledged, acted upon, and/or resolved the health and safety issues
raised by the Board. Follow-up technical evaluation will verify necessary improvements
in the design and construction of DOE’s new nuclear facilities and major modifications
to existing facilities. New nuclear facility designs will meet acceptable safety standards.

FY 2011 Performance Objectives:

The Board and its staff will continue reviews of DOE’s implementation of integrated safety management
(ISM) in design and construction activities. At least five reviews will be completed. In general, the
reviews will evaluate the adequacy of geotechnical specifications and hazards analyses; the design of
safety-related structures, systems, and components (SSCs); and the adequacy of SSC installation, startup,
and operational readiness. Candidates for review include:

. Continue design and construction reviews, and initiate review of testing and turnover of
safety systems for the Waste Treatment Plant at the Hanford Site.

. Review construction and preparations for startup of the Integrated Waste Treatment Unit
at Idaho National Laboratory.

. Review the final design of the Chemistry and Metallurgy Research Replacement facility
at Los Alamos National Laboratory.

o Review the construction of the Radioactive Liquid Waste Treatment Facility
Replacement Project at Los Alamos National Laboratory.

o Review the design of the Pit Disassembly and Conversion Project at Savannah River Site.
. Review the design of the Plutonium Preparation Project at Savannah River Site.
o Review construction and development of Technical Safety Requirements for the Salt

Waste Processing Facility at Savannah River Site.
o Review construction of the Waste Solidification Building at Savannah River Site.

. Review startup activities for modification to Building 3019 at Oak Ridge National
Laboratory in preparation for processing of uranium-233.
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o Complete review of the preliminary design of the Uranium Processing Facility at the Y-
12 National Security Complex.

As a result of these reviews, DOE will have acknowledged, acted upon, and/or resolved the health and
safety issues raised by the Board. Follow-up technical evaluation will verify necessary safety
improvement in the design and construction of DOE’s new nuclear facilities and major modification to
existing facilities. New nuclear facilities will meet acceptable safety standards.

FY 2011 Measured Performance:

Waste Treatment and Immobilization Plant (WTP) at the Hanford Site. The Board has continued its
review of the design and construction of important-to-safety structures, systems, and components in the
Waste Treatment and Immobilization Plant facilities. The Board’s activities primarily consisted of the
evaluation of emerging issues and the resolution of previously identified issues. Specifically:

e The Board held three separate public meeting and hearing sessions during the period October 7-8,
2010, addressing concerns with pulse jet mixing in WTP vessels, changes in the design basis due to a
reduced material-at-risk, and the design basis for hydrogen in pipes and ancillary vessels.

e The Board issued Recommendation 2010-2, Pulse Jet Mixing at the Waste Treatment and
Immobilization Plant, on December 17, 2010, to address unresolved technical concerns with WTP’s
mixing and transfer systems.

e The Board identified safety issues in a letter dated April 5, 2011, with the methodology for assessing
dose consequences from pressurized spray leaks involving radioactive liquids at WTP.

e The Board identified safety issues in a letter dated May 5, 2011, with the design of instrumentation
and control systems for WTP.

e The Board identified safety issues in a letter dated June 27, 2011, with the use of the Low Order
Accumulation Model (LOAM) to predict solids accumulation in WTP process vessels.

e The Board identified safety issues in a letter dated August 3, 2011, concerning the heat transfer
calculations used to determine when engineered controls would be required to prevent flammable
conditions from developing in WTP process vessels.

e The Board identified safety issues in a letter dated September 13, 2011, concerning chemical vapor
releases at WTP.

Integrated Waste Treatment Unit at ldaho National Laboratory. The Board continued its review of
the design and construction of the Integrated Waste Treatment Unit. The Board’s most significant
activities focused on evaluating the Technical Safety Requirements and Documented Safety Analysis and
monitoring implementation of the safety basis. Additionally, the Board evaluated the design of the
safety-significant instrumentation and worked with DOE to resolve issues associated with construction
completion and system testing.

Chemistry and Metallurgy Research Replacement (CMRR) Project at Los Alamos National
Laboratory (LANL). In December 2010, the Board learned that LANL requested that NNSA
contemplate several changes to the CMRR Nuclear Facility safety strategy and design. These changes
included the elimination of one or more major safety-related systems and revisions to the seismic design
requirements for certain safety systems. As a result, the Board sent a letter to NNSA on February 8,
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2011, expressing concern that any change to the CMRR Nuclear Facility safety strategy and design must
be properly justified and documented. NNSA subsequently informed that Board that major changes to the
CMRR Nuclear Facility safety strategy are no longer being pursued.

The Board continued its review of seismic analysis input assumptions and the project approach to soil
structure interaction. The Board provided feedback on seismic analysis issues including time history
development and the approach to defining foundation input seismic motions. The Board continued its
review of the revised CMRR Preliminary Documented Safety Analysis and initiated reviews of updated
System Design Descriptions, the facility Process Hazard Analysis, and the analysis to assess habitability
concerns with the Entry Control Facility, the location where operators will respond to design basis
accidents including earthquakes.

Radioactive Liquid Waste Treatment Facility Upgrade Project at LANL. The Board tracked DOE’s
evaluation of alternatives to reduce project cost. Board oversight activities will continue when NNSA
decides upon a path forward.

Transuranic Waste Facility Project at LANL. The Board continued its review of the design and safety
basis development activities for the Transuranic (TRU) Waste Facility project, focusing on resolution of
outstanding safety issues from conceptual design, as well as the development of the preliminary safety
design report and preliminary design documents. The Board observed that the project took positive
actions during preliminary design to resolve safety issues previously identified by the Board. These
actions included relocating the facility to an alternate site where an aircraft crash event is not credible and
modifying accident analysis parameters for the seismic evaluation to comply with DOE technical
standards.

Pit Disassembly and Conversion (PDC) Project at the Savannah River Site (SRS). The Board
reviewed the Safety Design Strategy, the Facility Design Description, the Conceptual Safety Design
Report, Hazard Analysis, and the Risk and Opportunity Analysis Report and provided comments to
NNSA. Major comments identified involved the potential for seismic soft zones, the development of
safety-class gaseous fire suppression systems, the need to consider Seismic Design Category 4 (SDC-4)
because of high unmitigated accident consequences, the use of a plutonium storage container as a safety-
class component, and the definition of “backfit” process. Even through the PDC project is being
redirected, the comments provided should have a timely impact on the revised project. This will allow
NNSA to address some major issues early in conceptual and preliminary design.

Salt Waste Processing Facility (SWPF) at SRS. The Board reviewed calculations related to the heat-up
of the SWPF process vessels including a calculation of the Time-to-Combined Lower Flammability Limit
(CLFL). The Time-to-CLFL calculation showed that safety-significant controls are needed to shut down
the large recirculation pumps. The SWPF project will utilize high process vessel temperature as the set
point for shutting down recirculation pumps and air pulse agitators for selected process vessels. Other
smaller pumps that impact vessel heat-up will be shut down manually after loss of cooling caused by an
earthquake or other natural event. In addition, the Board obtained agreement from DOE to conduct
additional tests to characterize mixing of process tanks, including additional rheology tests and 1/5 scale
mixing tests. The testing piggybacked on tests already planned to evaluate an improved material for
adsorbing actinides from the high-level salt waste.
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Waste Solidification Building at SRS. The Board has been following the construction activities at the
Waste Solidification Building. The Board reviewed the corrective actions related to an unplanned
construction cold joint in the concrete structure. The project took the appropriate actions to repair the
structure. The Board is currently working with the Waste Solidification Building project to ensure that
appropriate lessons learned are developed and shared with other DOE construction projects.

Uranium-233 Downblending at Oak Ridge National Laboratory. The Board reviewed DOE's
alternatives analysis process to develop a new pathway for disposal of the U-233 inventory in Building
3019 at Oak Ridge National Laboratory. The downblending project will no longer be accomplished
which makes Board's previous issues with the design no longer relevant. The Board is now reviewing the
new plans for U-233 disposition.

Uranium Processing Facility. In response to Board concerns that the project’s critical decision strategy
did not facilitate verification that safety was integrated into the preliminary design, DOE decided to
develop preliminary safety documentation along with a detailed safety control set. This information
would serve as a technical basis to validate the integration of safety into the preliminary design. The
Board identified concerns with the adequacy of the developed control set, and DOE determined that the
control set was not adequate. DOE decided that the UPF project would need to fully follow the safety
basis development process expected at preliminary design to correct the deficiencies.

The Board also identified safety concerns with the project’s safety design strategy and other safety
documentation to aid DOE in the development of an acceptable preliminary safety design report. The
Board worked closely with the project to review and provide feedback on the calculations being
developed that address the geotechnical and structural issues transmitted to DOE on March 15, 2010.

The Board has provided comments related to the long-lead procurement equipment design contracts.
These comments are being updated or resolved as the overall facility safety documentation is developed
to address the revised equipment requirements.

Electrical Safety. The Board reviewed the electrical safety program at the Waste Isolation Pilot Plant
(WIPP) and Idaho Nuclear Technology and Engineering Center (INTEC). The Board issued a letter to
DOE on September 22, 2010, identifying several areas of the electrical safety program at WIPP which did
not meet guidance in DOE’s Electrical Safety Handbook (DOE-HDBK-1092-2004). WIPP has
subsequently improved its electrical safety program. The Board concluded that the INTEC site-wide
electrical safety program appeared adequate and complied with the model provided in DOE’s Electrical
Safety Handbook with a few exceptions. The staff reviewed and commented on a revision of DOE’s
electrical safety handbook, expected to be issued by DOE in FY 2012.

Filter Test Facility. Nuclear-grade high-efficiency particulate air (HEPA) filters are used in essentially
all new DOE nuclear facilities and are tested in the Filter Test Facility to ensure the filters meet
performance requirements. DOE continues to address deficiencies previously identified by the Board at
the Filter Test Facility. In particular, the Board continues to monitor DOE corrective actions to address
the continuing unacceptably high filter failure rates.
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Central and Eastern United States (CEUS) Seismic Source Characterization (SSC) Project. The
CEUS SSC project is a cooperative effort sponsored by the Department of Energy, the Electric Power
Research Institute (as the nuclear industry representative), and the United States Nuclear Regulatory
Commission. The Board’s staff is participating as a member of the participatory peer review panel.

The final CEUS SSC model shows that locations with geologic and geotechnical evidence of repeated
large magnitude earthquakes (magnitude greater than about 6.5) will have significantly higher seismic
hazard compared to other seismic sources. Ground motion estimates using the CEUS SSC model are
anticipated to show higher seismic hazard at most nuclear facility locations compared to historical
probabilistic seismic hazard estimates. This may be significant for SRS, which is about 100 to 150
kilometers from the Charleston seismic source. DOE has deferred the probabilistic seismic hazard
analysis update for SRS pending completion of this project.

Probabilistic Seismic Hazard Analysis for SRS and Hanford. The Board has been reviewing activities
associated with the SRS probabilistic seismic hazard analysis update, which has been deferred pending
completion of the CEUS SSC project. The Board participated in the initial discussions at Hanford as
DOE decides whether an update to the current probabilistic seismic hazard analysis for Hanford is
necessary.

Deficiencies with the SASSI Computer Software. The DOE complex uses the computer program
SASSI (A System for the Analysis of Soil-Structure Interaction) to evaluate soil-structure interaction
effects between nuclear facility structures and supporting soils. In an April 8, 2011, letter to DOE, the
Board highlighted its concern that issues with the program could lead to erroneous conclusions that affect
safety-related structural design at DOE defense nuclear facilities. DOE agreed with the concerns and is
developing corrective actions.

Periodic Reports to Congress. The Board issued three periodic reports to Congress on the status of
significant unresolved technical differences between the Board and DOE on issues concerning the design
and construction of DOE’s defense nuclear facilities. These reports have been highly effective in
communicating Board concerns to Congress as well as DOE senior management. The reports were issued
December 30, 2010, June 15, 2011, and September 23, 2011.

Chapter 2: Program Performance 39



FY 2011
DEFENSE NUCLEAR FACILITIES SAFETY BOARD
Performance and Accountability Report

PERFORMANCE GOAL 4: NUCLEAR SAFETY PROGRAMS AND ANALYSIS

DOE regulations, requirements, and guidance are developed, implemented, and maintained; and
safety programs at defense nuclear facilities are established and implemented; as necessary to
protect adequately the health and safety of the workers and the public.

OUTCOME: DOE will have acknowledged, acted upon, and/or resolved the health and
safety issues raised by the Board. In addition, follow-up technical evaluation
of DOE’s safety programs at defense nuclear facilities will verify necessary
improvements in safety, and effective implementation of Integrated Safety
Management principles.

FY 2011 Performance Objectives:

DOE Directives. The Board will continue to assess the adequacy of proposed changes to DOE directives
to ensure that any revisions are appropriate. The results of the directives reviews completed by the Board
will be provided to DOE. The Board anticipates that approximately 30 DOE directives that may impact
public and worker health and safety will require review, of which five to ten are likely to require
significant Board and staff interaction to ensure satisfactory resolution of potential safety issues. In 2009,
the Board issued a recommendation that DOE establish a policy on the use of quantitative risk assessment
for nuclear safety applications and establish the necessary requirements and guidance for quantitative risk
assessment in a directive or directives. The Board will work with DOE to ensure that the applicable
documents are appropriately developed. The Board also expects to continue its involvement in the efforts
of the National Nuclear Security Administration (NNSA) to establish its own directives system. It is
estimated that ten NNSA directives will also require review. As a result of these reviews, new or
modified health and safety directives will be issued, resulting in improved safety through standardized
requirements and guidance that provide for adequate protection of the workers and the public as well as
the protection of the environment.

Integrated Safety Management. The Board will continue its reviews of DOE’s implementation of
integrated safety management (ISM) and associated nuclear safety programs. In addition, while the
Board has noted that considerable progress has been made in the implementation of ISM, continued DOE
efforts are necessary to maintain ISM systems and ensure continuous improvement across the complex.
Specific functional areas will be sampled to a greater depth. In addition, during FY 2010-2011, the
Board will conduct a series of public hearings that will assess progress made in response to
Recommendation 2004-1, Oversight of Complex, High-Hazard Nuclear Operations, and will be devoted
to specific aspects of the implementation plan such as the role of the Central Technical Authority;
feedback and improvement mechanisms; and the integration and support of research, analysis, and testing
in nuclear safety technologies.

Safety Management Programs. Safety management programs are designed to ensure defense nuclear
facilities are operated in a manner that adequately protects workers, the public, and the environment. At
least five reviews will be completed in areas such as training and qualification, quality assurance, nuclear
criticality safety, software quality assurance, conduct of operations, configuration management,
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maintenance management, and readiness preparations. As a result of these reviews, it is anticipated that
DOE will provide an acceptable approach and schedule for resolution of any identified issues to support
the safe operation of defense nuclear facilities.

FY 2011 Measured Performance:

DOE Directives. As part of its continuing review of new and revised DOE directives, the Board
evaluated the DOE 2010 Safety and Security Reform Plan, which commenced on March 16, 2010. As a
result of the 2010 Safety and Se