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PREFACE

Congress created the Defense Nuclear Facilities Safety Board (Board) as an independent
agency within the Executive Branch (42 U.S.C. § 2286, et seq.) to identify the nature and
consequences of potential threats to public health and safety at the Department of Energy’s
(DOE’s) defense nuclear facilities, to elevate such issues to the highest levels of authority, and to
inform the public.

The Board is required to review and evaluate the content and implementation of health and
safety standards, including DOE’s orders, rules, and other safety requirements, practices, and
events relating to system design, construction, operation, and decommissioning of DOE’s
defense nuclear facilities. The Board makes recommendations to the Secretary of Energy that the
Board believes are necessary to ensure adequate protection of public health and safety. The
Board is also empowered to conduct investigations, issue subpoenas, hold public hearings, and
establish reporting requirements.

The Board is required by law to submit an annual report to the Committees on Armed
Services and Appropriations of the Senate and to the Speaker of the House of Representatives.
This report is to include all recommendations made by the Board during the preceding year, and
an assessment of: (1) the improvements in the safety of DOE’s defense nuclear facilities during
the period covered by the report; (2) the improvements in the safety of DOE’s defense nuclear
facilities resulting from actions taken by the Board or taken on the basis of the activities of the
Board; and (3) the outstanding safety problems, if any, of DOE’s defense nuclear facilities.

On September 29, 2006, House Conference Report 109-702 on the National Defense
Authorization Act for Fiscal Year 2007 (H.R. 5122) was approved by both houses of Congress.
Section 3201 of this report directs the Board to provide to the congressional defense committees
quarterly reports to identify and report the status of significant unresolved issues. The first of
these reports was submitted by the Board to Congress on February 15, 2007.

The Board is currently evaluating 25 defense nuclear facility design activities with a total
project cost of about $20 billion, which includes $12.2 billion for the Hanford Waste Treatment
Plant. There are outstanding safety issues associated with many defense nuclear projects that
need to be resolved early during the design phase. The Board and DOE are working to arrive at
an agreed-upon path forward for resolving these outstanding issues at an early stage in the
process.
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Summary of Accomplishments in 2006

The nuclear weapons program of the Department of Energy (DOE), which includes nuclear
weapons operations conducted by the National Nuclear Security Administration (NNSA), is a
complex and hazardous enterprise. Missions include maintenance of the national nuclear arsenal,
dismantlement of surplus weapons, stabilization and storage of surplus nuclear materials,
disposition and disposal of hazardous waste, and cleanup of surplus facilities and sites. Some of
these missions are carried out with aging facilities while others demand the construction of new
* facilities. The constant vigilance of the Defense Nuclear Facilities Safety Board (Board) is
required to ensure that all of these activities are carried out by DOE in a manner that protects the
public, workers, and the environment.

During this past year, actions by the Board resulted in numerous health and safety
improvements that are summarized briefly below and in more depth in the main body of the
report. These improvements are described in accordance with the Board’s four strategic areas of
concentration:

® Nuclear Weapons Operations;
® Nuclear Materials Processing and Stabilization;
® Nuclear Facilities Design and Infrastructure; and
® Nuclear Safety Programs and Analysis.

Nuclear Weapons Operations

The Board’s strategic performance goal for this area is to ensure that DOE operations.
directly supporting the nuclear stockpile and defense nuclear research are conducted in a manner
that provides adequate protection of the health and safety of the workers and the public. The
Board’s safety oversight activities in this area focus on assembly and disassembly of weapons;
processing and storage of uranium, plutonium, and tritium; and research, development,
manufacturing, and testing.

As aresult of the Board’s efforts during 2006, DOE has taken actions to upgrade the safety
of these activities. These actions include improving safety systems and controls in aging
facilities, achieving safe packaging of nuclear weapons materials, improving the formality of
nuclear explosive and nuclear processing operations, enhancing the quality of engineered safety
systems, and correcting deficiencies in the safety bases for new and ongoing activities.

Specific examples of safety improvements in weapons operations made by DOE in
consequence of the Board’s work are given below. Cross-references are provided to sections in
the body of this report where further details can be found.



Multiple Sites:

DOE is implementing improved requirements for development, evaluation, and
documentation of nuclear weapon response to external stimuli. (Recommendation 98-2;
Board letter dated December 14, 2005)(Sec. 2.1.1)

DOE is revising two principal deliverables of its implementation plan for
Recommendation 2005-1: (1) the repackaging prioritization methodology, and (2) the
nuclear material packaging manual. (Recommendation 2005-1; Board letters dated
April 24 and May 1, 2006)(Sec. 2.1.4)

Pantex Plant (Sec. 2.1.1):

As a part of the implementation plan for Recommendation 98-2, DOE implemented
Seamless Safety for the 21* Century processes for weapons programs with insensitive
main charge high explosives (the W87, B61, and B83 programs). (Recommendation
98-2)

DOE completed the safe dismantlement of all W56 war reserve units, including certain
units that required the development of new tooling and procedures. (Recommendation
98-2; Board letter dated July 20, 2004)

DOE is taking a more comprehensive approach toward evaluating multi-unit
operations. (staff-to-staff meeting, April 2006)

DOE completed a three-year effort to implement more than 200 Technical Safety
Requirements. (Recommendation 98-2)

DOE identified actions to improve the nuclear explosive safety process in response to
the Top-Down Review advocated by the Board. (staff-to-staff meeting, June 2005)

Y-12 National Security Complex (Sec. 2.1.2):

DOE is performing maintenance-related structural fixes in the 9212 Complex and plans
to increase maintenance funding and pursue other facility infrastructure improvements
to reduce material-at-risk in this facility. (Board letter dated April 20, 2005)

DOE upgraded the classification of key fire protection systems in the 9212 Complex to
safety-class. (Board letters dated May 13, 2002 and February 28, 2006)

DOE developed a plan to improve conduct of operations. (Site Representative Weekly
Reports) ’

DOE is improving the Uranium Holdup Survey Program. (Site Representative Weekly
Reports)



Los Alamos National Laboratory (Sec. 2.2.1):

® DOE took actions to ensure the continuity of the laboratory’s institutional corrective
actions programs as the laboratory transitioned to a new prime contractor. (Public
Hearing, March 22, 2006)

® DOE is examining deficiencies in confinement ventilation at the Plutonium Facility.
(Recommendation 2004-2; Board letter dated May 31, 2005)

® DOE developed plans to address deficiencies in fire protection. (Board letters dated
March 31, 2003 and May 31, 2005)

® DOE eliminated a single point of failure vulnerability in the high-voltage transmission
lines that provide off-site power to the laboratory. (Board letters dated May 5, 1995 and
September 22, 1999)

Lawrence Livermore National Laboratory (Sec. 2.2.2):

® DOE was able to resume normal operations in the Plutonium Facility after ensuring
that safety-related findings by the Board and DOE’s Office of Independent Oversight
had been investigated and procedures revised as needed for safe operations. (Board
letters dated November 3, 2004 and March 8, 2005)

® DOE developed a revised documented safety analysis for the Plutonium Facility that
represents a significant improvement over previous versions of the safety basis for this
- facility. (Board letter dated May 10, 2006)

® DOE developed procedures and processes to identify and record the configuration of
vital safety systems and to begin the process of maintaining a configuration
management program for these systems. (Board letter dated November 3, 2004)

Nevada Test Site (Sec. 2.2.3):

® DOE is performing rigorous reviews of the safety bases for subcritical experiments, the
Criticality Experiments Facility Project, and defense nuclear facilities. (Board letters
dated March 27, 2006 and September 22, 2006)

® DOE continued to make improvements in the facilities and processes necessary to
dispose of a damaged nuclear weapon. (Board letter dated June 19, 2006)

e DOE is assessing vital safety systems and safety management programs at the Device
Assembly Facility. (Board letter dated November 28, 2005)

® DOE is mapping cracks and water leaks, fixing water leaks, and completing key
seismic-related analyses at the Device Assembly Facility. (Board letters dated March
18, 2005 and August 16, 2006)



Sandia National Laboratories (Sec. 2.2.4):

® DOE has continued to correct deficiencies in safety analyses and to remedy significant
shortfalls in the site’s integrated safety management system. (Board letters dated
September 27, 2004 and October 8§, 2004)

Nuclear Materials Processing and Stabilization

This area of work includes oversight of DOE’s efforts to stabilize remnant materials from
past nuclear facility operations, packaging and storage of those materials, and final disposition in
approved waste repositories. The Board also monitored DOE’s efforts to decontaminate and
decommission retired nuclear facilities. Materials included in DOE’s stabilization efforts are
liquid high-level radioactive wastes, spent nuclear fuel, inactive radioactive actinide materials
(which include uranium and plutonium), low-level wastes, and transuranic wastes.

Some of the Board’s reviews in this area focused on specific issues at individual facilities,
while others involved safety topics with broad implications for multiple defense nuclear
facilities. Specific examples of safety improvements made by DOE in response to the Board’s
actions are given below. Cross-references are provided to sections in the body of this report
where further details can be found.

Complex-wide Safety Issues:

® DOE acknowledged safety issues associated with the processing of transuranic waste
and drafted a new standard designed to achieve consistency and enhanced safety in
handling of transuranic waste across the complex. (Transuranic Waste Authorization
Basis Workshop, March 2006; Board letter dated January 29, 2007)(Sec. 3.3.2)

® DOE established a testing program and a new expert panel to study corrosion
mechanisms in tanks that store liquid high-level wastes. This currently impacts
primarily the Hanford Waste Storage Tanks. (Board letters dated January 18, 2005 and
June 1, 2005)(Sec. 3.3.1)

® DOE conducted analyses and identified new safety controls for hydrogen deflagrations
in piping and vessels that contain high-level wastes at the Hanford and Savannah River
Sites. (Board letters dated November 4, 2002 and October 17, 2005)(Sec. 3.3.1)

Fernald Closure Project:

® DOE safely completed final site closure at the Fernald Site in Ohio. DOE’s Office of
Environmental Management transferred responsibility for the site to the Office of
Legacy Management. (Board letters dated August 7, 2003 and February 2, 2005)
(Sec.3.4.2)
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Hanford Site:

® DOE directed that transuranic waste drums found to contain hydrogen gas be vented
until the hydrogen dissipates to below 5 percent by volume, instead of 15 percent,
which was far greater than the lower flammability limit. (staff-to-staff meeting, March
2006)(Sec. 3.3.2)

® DOE postponed excavation of a burial ground containing spent nuclear fuel and other
radioactive material. DOE plans to improve work planning and criticality safety prior
to conducting the work. (Site Representative Weekly Reports)(Sec. 3.3.2)

Savannah River Site:

® DOE removed combustible materials from the K-Area Material Storage facility,
improving the fire protection posture there. (Annual Reports to Congress on Plutonium
Storage at Savannah River Site, 2004, 2005, 2006)(Sec. 3.1.2)

e DOE finished the stabilization of pre-existing neptunium solutions, marking the
completion of all Recommendation 94-1 and 2000-1 milestones at the Savannah River
Site. (Recommendations 94-1 and 2000-1)(Sec. 3.1.1 and 3.1.4)

Nuclear Facilities Design and Infrastructure

The Board’s strategic performance goal for this area is to ensure that new defense nuclear
facilities and major modifications to existing facilities are designed and constructed in a manner
providing adequate protection of the health and safety of workers and the public. In the past few
years, there has been a substantial increase in the number of design and construction projects
under the Board’s jurisdiction. DOE has undertaken design and construction projects with a
projected total cost of about $20 billion. The Board continues to devote extensive resources to
ensure that designs for defense nuclear facilities incorporate multiple layers of safety controls
commensurate with the hazards.

DOE is not consistently addressing safety issues early in the design process. Moreover, in
an increasing number of new projects, DOE planned to make use of closely-coupled “design-
build” techniques for large-scale facilities, including some that will require hazardous processes
that lack definition. This approach entails considerable risk when combined with DOE’s
shortage of personnel qualified to adequately manage such projects. To highlight these problems
and to gain further information, the Board began a series of public hearings in December 2005
on incorporating safety into design and construction. The series continued through 2006, and the
Board is preparing for a third public hearing to be held in the first quarter of 2007. This latest
hearing will focus on early issue identification, improved communications between the Board
and DOE, and timely resolution of safety issues early in the design effort.

Specific examples of safety improvements in design and infrastructure accomplished as a

result of the Board’s work are given below. Cross-references are provided to sections in the body
of this report where further details can be found.
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Hanford Site (Sec. 4.2):

® DOE continued working to correct potential safety flaws in the design of the Waste
Treatment Plant. Progress was.made in coating of structural steel for fire resistance and
the development of design bases for mitigation systems used to prevent hydrogen
deflagrations and detonations. DOE also has undertaken a seismic borehole project.
The Board expects that ground motion modeling using data due to this drilling program
will effectively validate the seismic design ground motion. DOE also developed new
structural design criteria to address structural design issues raised by the Board. (Board
letters dated October 17, 2005 and September 7, 2006)

® DOE has improved the design for confinement of radioactive materials and worker
protection for the Demonstration Bulk Vitrification Project. (Board letter dated
September 7, 2005)

® DOE is developing a revised safety basis for the Sludge Treatment Sub-Project of the
K-Basin Closure Project. When this work is finished in early 2007, the Board can
complete its review of the project’s design. (Board letter dated January 5, 2006)

Idaho National Laboratory (Sec. 4.7):

® DOE directed the Integrated Waste Treatment Unit project to use a more conservative
and commonly-used computer code for estimating radiological consequences for
co-located workers and the public from postulated accidents. Further, the project
conducted a review of key safety analysis inputs and subsequently changed them for
many of the postulated accidents. These changes resulted in a more technically
defensible safety design basis. (Board letter dated January 24, 2007)

Los Alamos National Laboratory (Sec. 4.5):

® DOE decided to classify the fire suppression system and the active confinement
ventilation system for the Chemistry and Metallurgy Research Replacement Project
facility as safety class and safety significant, respectively. This will be the first DOE
facility to be designed and constructed with a safety-class fire protection system. If
properly implemented, this action should result in acceptable safety controls for this
facility. (staff-to-staff meetings; Site Representative Weekly Reports)

Nevada Test Site (Sec. 4.8):

® DOE is performing a new structural and seismic analysis, plans to address water leaks,
and is preparing a new safety analysis for the Critical Experiments Facility. However,
the facility structure still has numerous cracks that are considered abnormal for a

nuclear facility. The Board is considering further action on this subject. (Board letter
dated March 18, 2005)
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Savannah River Site (Sec. 4.3):

® DOE undertook an extensive geotechnical site characterization program at the Salt
Waste Processing Facility site, involving drilling and sampling of subsurface data,
laboratory analysis of samples, and geotechnical analyses. Completion of the
geotechnical engineering work at the Salt Waste Processing facility, including
comprehensive DOE and peer reviews, will be critical to demonstrating that the design
is adequate to withstand seismic hazards. Significant improvements in the structural
analysis methodologies are also being implemented. (Board letters dated August 27,
2004 and January 10, 2007)

® DOE successfully and safely started up the Tritium Extraction Facility. (Board letter
dated December 19, 2002)

® DOE corrected weaknesses in the hazards analysis for the 3013 Container Surveillance
and Storage Capability Project. (Board letter dated January 29, 2007)

Y-12 National Security Complex (Sec. 4.4):

® DOE assigned additional personnel to monitor construction activities at the Highly
Enriched Uranium Materials Facility and initiated other corrective actions in response
to the Board’s observations. (Site Representative Weekly Reports)

Nuclear Safety Programs and Analysis

The Board’s strategic Performance goal for this area is to ensure that DOE develops,
maintains, and implements regulations, contract requirements, guidance, and safety programs
that ensure adequate protection of the health and safety of workers and the public. The Board’s
oversight activities in this area focus on generally applicable safety standards and on issues
affecting a variety of defense nuclear facilities.

As a result of the Board’s efforts during 2006, DOE has taken actions to strengthen the
technical competence of its contractors and federal employees, to establish and implement safety
standards, and to improve the quality of engineered safety systems. DOE has also taken
measures to enhance the effectiveness of oversight and integrated safety management.

Specific examples of improvements in nuclear safety programs and analysis made in
consequence of the Board’s work are given below. Cross-references are provided to sections in
the body of this report where further details can be found.

® DOE strengthened its directives for oversight of complex, high-hazard nuclear
operations and made progress implementing the new requirements in the complex.
(Recommendation 2004-1)(Sec. 5.1.2, 5.1.3)

¢ DOE developed a new integrated safety management manual to clarify its expectations
concerning implementation of integrated safety management by DOE personnel.
(Recommendation 2004-1)(Sec. 5.1.2)
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® DOE developed and implemented a process and criteria for delegating authorities to
field personnel for fulfilling assigned safety responsibilities. (Recommendation
2004-1)(Sec. 5.1.2)

¢ DOE developed and executed a Senior Technical Safety Manager Course.
(Recommendation 2004-1)(Sec. 5.1.2, 5.4.1)

® DOE developed a directive on “operating experience” and provided direction and a
schedule for implementation. (Recommendation 2004-1)(Sec. 5.1.2)

® DOE established two Central Technical Authorities with associated support staff that
centralize technical expertise and operational awareness to assure adequate and proper
implementation of nuclear safety requirements. (Recommendation 2004-1)(Sec. 5.1.2)

® DOE strengthened the oversight of nuclear criticality safety through more effective
reviews by the Criticality Safety Support Group. (Recommendation 97-2)(Sec. 5.3.6)

® DOE restructured and strengthened the Corporate Technical Intem Program.
(Recommendation 2004-1)(Sec. 5.4.1)

® DOE developed and issued a Ventilation System Evaluation Guidance document that
identifies a set of design and performance attributes that ventilation systems are being
evaluated against for identification of potential upgrades. (Recommendation
2004-2)(Sec. 5.3.2)

Outstanding Safety Problems of Defense Nuclear Facilities
Integration of Safety in the Design of New Defense Nuclear Facilities

The Board believes that improvement in the incorporation of safety in design of new
defense nuclear facilities is necessary. Therefore, the Board began a series of public hearings,
one in December 2005 and a second in July 2006, concerning the integration of safety in design.
During the initial public hearing, the Board focused on the adequacy of DOE’s existing
directives related to the design of new facilities. As a result of the Board’s first public hearing,
DOE acknowledged that safety was not being integrated consistently into the early stages of the
design of new defense nuclear facilities. DOE is revising its relevant directives. These directives
are expected to mandate an appropriate set of requirements designed to better integrate safety
into the design of new defense nuclear facilities at the earliest stages of project management.

During the second public hearing, the Board further explored integration of safety in design
and the progress being made in implementing DOE’s safety in design initiatives. DOE has made
some progress in revising its directives. The Order was recently revised to reflect senior DOE
management’s objective of early integration of safety into the design process. In particular, DOE
Order 413.3A, Program and Project Management for the Acquisition of Capital Assets, requires
that safety design reports be prepared at the conceptual design and preliminary design stages, in
addition to the preliminary documented safety analysis prepared at the final design stage. These
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reports are envisioned to contain an evaluation of the safety aspects of the design. The Order
delineates the need to charter an Integrated Project Team led by the Federal Project Director at
the conceptual design stage and further clarifies the safety role of DOE’s Central Technical
Authority, Chief of Defense Nuclear Safety, and Chief of Nuclear Safety. These are positive
changes that will enhance safety in design.

The Board is being proactive with DOE in promoting the timeliness of issue resolution.
The Board’s staff has met with DOE headquarters personnel, federal project personnel, and
contractor personnel to discuss several key projects, including the Uranium Processing Facility
at the Y-12 National Security Complex and the Integrated Waste Treatment Unit at Idaho
National Laboratory. These meetings have been aimed at developing a mutual understanding of
the safety requirements for these new facilities and establishing common expectations for early
design maturity and early identification of safety issues and their resolution.

Finally, the Board has scheduled a third public hearing for March 2007. This hearing will
be devoted to early issue identification, communication of Board issues to DOE, issue
management, and timely issue closure or resolution.

Reinvigorating Integrated Safety Management

In 1995, the Board issued Recommendation 95-2, urging DOE to integrate work planning
and safety planning more effectively. The methodology that evolved from this recommendation
and from DOE’s implementation plan is termed integrated safety management. Integrated safety
management is a structured, comprehensive, common-sense approach to performing work safely.
Through integrated safety management, the Board has encouraged DOE to identify and
implement measures to protect the public, workers, and the environment from nuclear, chemical,
and physical hazards. The identification of hazards and development of protective measures
should be integrated.

In 2001, DOE achieved a major goal in its commitment to integrated safety management
by verifying through comprehensive assessments that the basic elements of integrated safety
management had been implemented at defense nuclear facilities. This was a commendable
achievement. Over the next three years, however, implementation faltered. In Recommendation
2004-1, the Board identified the need to reinvigorate integrated safety management through
technical and operational excellence based on nuclear safety standards subjected to rigorous
oversight. DOE’s implementation plan of June 2005, and its subsequent revision in October
2006, contained three major thrusts, one of which directly addresses integrated safety
management.

In 2006 the Board closed Recommendation 95-2 after determining that the
Recommendation 2004-1 implementation plan and the recently-issued Integrated Safety
Management System Manual contain the actions necessary to reinvigorate the program. While
progress has been made in 2006, overseeing the execution of DOE’s implementation plan will
continue to be a major focus of the Board’s work in 2007.
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Reliable Operation of Safety Systems

The Board remains committed to ensuring that DOE properly maintains safety systems at
defense nuclear facilities. Many defense nuclear facilities were constructed decades ago.
Especially in light of the aging of these facilities, protective features must be maintained in a
servicea