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To the Congress of the United States:

The Defense Nuclear Facilities Safety Board (Board) is pleased to submit to the Congress
its annual report for calendar year 1997, The Board is an independent executive branch
establishment responsible for providing advice and recommendations to the Secretary of Energy
regarding public health and safety issues at Department of Energy (DOE) defense nuclear
facilities, and the President if necessary.

As required by statute, the Board’s report summarizes activities during calendar year
1997, assesses improvements in the safety of DOE defense nuclear facilities, and identifies
remaining safety problems.

Initiatives fostered by the Board during the past several years regarding the way DOE
manages the safety of operations at defense nuclear facilities are taking hold. The Board is
beginning to see the fruits of its emphasis on Integrated Safety Management across the defense
nuclear complex. Although there are still variances in progress at the individual sites and
facilities, the Board is encouraged by the improvement.
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PREFACE

The Atomic Energy Act of 1954 as amended (Section 316) requires the Defense Nuclear
Facilities Safety Board (Board) to submit to the Committees on Armed Services and on
Appropriations of the Senate and to the Speaker of the House of Representatives a written report
each year concerning its activities. In addition to setting forth all recommendations made by the
Board during the preceding year, the Annual Report is required to include an assessment of:

(A) theimprovements in the safety of Department of Energy defense nuclear facilities
during the period covered by the report;

(B) the improvements in the safety of Department of Energy defense nuclear facilities
resulting from actions taken by the Board or taken on the basis of the activities of the
Board; and

(C) the outstanding safety problems, if any, of Department of Energy defense nuclear
facilities.



EXECUTIVE SUMMARY

The safety of Department of Energy (DOE) defense nuclear facilities continued to improve
during 1997 despite increased hazards associated with the stabilization of highly radioactive
substances remaining from previous operations and the decommissioning and decontamination of
highly contaminated facilities.

Initiatives fostered by the Defense Nuclear Facilities Safety Board (Board) during the past
severd years regarding the way DOE manages the safety of its operations are taking hold at the
defense nuclear facilities. The early progress would not have been possible without fundamental
and substantial changesin facility operations and departmental internal oversight activities—
changes described in the Board' s previous Annual Reports—that have come about largely as a
result of DOE'’ s affirmative responses to the Board' s activities and recommendations.

The Board continues to focus on its statutorily mandated responsibilities to review and
analyze facility and system design, operations, practices, and events, and to make
recommendations to the Secretary of Energy that are necessary to ensure adequate protection of
the health and safety of workers and the public. Among these responsibilities are the review and
evaluation of health and safety standards, including DOE's orders, rules, and other safety
directives pertaining to the design, construction, operation, and decommissioning of defense
nuclear facilities. In recent years, the Board has recast its past initiatives into a comprehensive,
strategic emphasis on the development and implementation of an Integrated Safety Management
System for al defense nuclear facilities. Priority attention has been placed on operating facilities
that conduct weapons-related research and development, weapons surveillance and
dismantlement, weapons component testing and storage, and activities associated with the
stabilization of plutonium and uranium residues. During this past year, the Board has seen
significant progress, as this report describes.

Because of the close relationship resulting from the Board’ s sole function of oversight of
the safety of DOE'’ s defense nuclear facilities, the Board’ s accomplishments must be listed as
DOE' s accomplishments in connection with the action-forcing work of the Board. These
accomplishments are detailed below.

1. In response to Board Recommendation 94-1, DOE has committed to the stabilization and
packaging of abroad spectrum of radioactive and chemically unstable residues and
transuranic materials. Under the close safety oversight of the Board and its staff, DOE has
made progress in the following areas:

e Stabilized more than 10,000 liters of plutonium nitrate solution in Building 371 at the
Rocky Flats Environmental Technology Site.
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Stabilized more than 5,000 liters of low-level plutonium solutions in Building 774 at
Rocky Flats.

Completed draining of al high-level and low-level plutonium solutions from tanksin
Building 771. Draining of al tanksin Building 371 at Rocky Flats should be
completed this year, at which point al tanks containing plutonium solutions at Rocky
Flats will have been drained.

Completed dissolution of failed EBR-I1 spent nuclear fuel and deteriorating Mk-31
target elements in F-Canyon, as well as stabilization of the resulting plutonium
solutions in FB-Line, at the Savannah River Site.

Completed preparations and a readiness assessment for stabilization of salt residuesin
Building 707 at Rocky Flats.

Completed stabilization of all ion exchange resin- and acid-contaminated leaded glove
residues at Rocky Flats.

Completed installation of bagless transfer equipment in FB-Line at Savannah River and
procurement of stabilization and repackaging equipment at Rocky Flats for
repackaging of plutonium metal.

Restarted H-Canyon to stabilize deteriorating Mk-16/22 spent nuclear fuel.

During 1997, the Board and its staff engaged in an extensive review of the safety of
plutonium pit storage at the Pantex Plant. This review focused high-level DOE attention
on pit safety issues, with the following subsequent safety improvements:

The weapons design agencies developed a draft pit storage specification with moisture
controls to minimize pit corrosion and will require the pits to be stored in sealed
containers, which will provide a second barrier to release of plutonium during
postulated accidents.

DOE established agoal of having all the pitsin adry environment within 3 to 4 years,
to reduce pit corrosion.

DOE agreed to increase the number of Zone 4 magazines with active cooling and to
discontinue efforts to consolidate surplus pit storage in asingle building. Despite
intensive study, DOE had not shown that this consolidation would have provided a net
safety improvement.
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e DOE committed to the development of an integrated pit storage program plan, which
should lead to the logical development of effective requirements and increased high-
level management attention on issues related to safe pit storage.

The Board’' s Recommendation 96-1 had urged DOE to defer operation of the In-Tank
Precipitation Facility at the Savannah River Site until more thorough research could better
demonstrate the safety of the process. Following completion of this research, DOE
informed the Board that preparations to start these operations had been suspended
because of concerns over safety and process effectiveness. The Board had questioned
process safety at this facility, which separates cesium and other radioactive isotopes from
high-level waste liquids. DOE intends to investigate alternatives to the In-Tank
Precipitation Facility during the coming year. The Board also plansto evaluate the interim
waste management activities that will be required to accommodate the delays in waste
pretreatment at the Savannah River Site.

The Board and its staff have continued to review the content and implementation of safety
basis documents at the Pantex Plant. For the last few years, DOE has used the Seamless
Safety (SS-21) process to guide the development of safety bases for nuclear weapons
assembly, disassembly, and surveillance operations. Dismantlement of the B61 Mods 0, 2,
and 5, which was the pilot project for operations conducted in accordance with the
analyses and controls derived from a Hazards Anaysis Report, was completed safely in
1997. The first program to fully implement SS-21, the W69 Dismantlement Program,
started in 1997. The W69 dismantlement operation is widely regarded as the best nuclear
weapon dismantlement process designed to date.

In response to Board Recommendation 95-2 on Integrated Safety Management and
continued active Board oversight, DOE has made substantial progress in institutionalizing
this concept for complex-wide application and implementation on an initial group of
operational facilities. The following are highlights of DOE progressin this area:

® |ssued Policy P450.4, which affirmed the Secretary’ s commitment to integrated work
planning/safety planning and to Integrated Safety Management for protection of the
public, workers, and the environment.

® |ssued arevision to its mgor system acquisition regulation, Department of Energy
Acquisition Regulation (DEAR) 970.5204-2, to require contractors to develop and
implement Integrated Safety Management Systems as a requirement in existing major
Management and Operating contracts, as well as in future contracts.

e Included key elements of Integrated Safety Management in DOE’ s 1998 Strategic
Plan.

® |ssued a Safety Management Guide for Integrated Safety Management Systems.
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Made additional progress in defining the assignment of functions, responsibilities, and
authorities for safety management.

Began efforts to verify adequate contractor implementation of Integrated Safety
Management Systems at a number of defense nuclear facilities, including the Savannah
River Site H- and F-Canyons and Rocky Flats. Significant lessons were learned
through these initial efforts with regard to both Integrated Safety Management System
implementation and the DOE verification process itself.

Initiated assessment of the status of key elements of Integrated Safety Management
Systems at al defense nuclear facilities involving activities with substantial quantities
of radioactive materials.

— DOE, the Pantex contractor, and the weapons design laboratories have devel oped
an integrated safety process that significantly improves on the approach used at the
Pantex Plant to develop methods for assembling, disassembling, and testing nuclear
weapons. |mprovements were made in all aspects of safety management, most
notably in strengthening line management’ s responsibility for safety.

— DOE and the Y-12 Plant contractor have continued to improve the analysis of
hazards and designation of safety controls to support the restart of Enriched
Uranium Operations in Buildings 9212 and 9215. Thisimproved set of safety
controls, derived from sound hazard analysis, is a clear step forward for the restart
effort in this key aspect of Integrated Safety Management.

— DOE and Lawrence Livermore National Laboratory began a concerted effort to
strengthen work planning, work control, and feedback and improvement at the
laboratory’ s Plutonium Facility, Building 332.

— DOE and Los Alamos National Laboratory initiated a focused effort to strengthen
hazard analysis and control of the safety envelope at the Chemistry and Metallurgy
Research facility.

— DOE-Nevada demonstrated initiative by working to develop an Integrated Safety
Management System for subcritical experiments at the Nevada Test Site, even
though these experiments were not on the list of priority focus areas specified in
the DOE implementation plan for Recommendation 95-2. DOE-Nevada aso
issued standards and manuals of practice to define expectations and controls for
nuclear explosive safety at the Nevada Test Site.

— Managers of the tritium facilities at the Savannah River Site continued to improve
their impressive feedback and improvement process by strengthening their self-
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assessments and by integrating the DOE Facility Representatives into their overal
assessment approach.

A critical activity in DOE’s implementation plan for Recommendation 94-1 is the removal
of deteriorating spent fuel from the K-Basins at Hanford and provision for its dry interim
storage on site pending ultimate disposition. The Spent Nuclear Fuel Project, established
to execute this activity, experienced significant delays during 1997. The Board' s staff
completed a detailed review of the project and identified alack of sound project
management as the significant cause of the delays. The Board issued this evaluation of the
Spent Nuclear Fuel Project in DNFSB/TECH-17, Review of the Hanford Spent Nuclear
Fuel Project, dated October 1997. DOE and its contractor have concurred in the
conclusions of the report and are taking corrective actions.

The Board and its staff reviewed the implementation of controls associated with hazard
mitigation and prevention for the restart of Enriched Uranium Operations at the Y-12
Plant. These reviews found that many controls that had been credited with mitigating or
preventing dominant hazard scenarios were either ineffective or nonexistent. Reliance on
these controls would have left the facility in a vulnerable condition in which unproven
equipment would have been relied upon to perform a safety function. Asaresult of the
Board's involvement and observations set forth in letters issued on September 16 and
November 4, DOE and its contractor have developed and are implementing a process to
ensure adequate implementation of controls and have remained on track to satisfy an
important national security requirement.

While reviewing the potential hazards that lightning could present to nuclear explosive
operations at Pantex, the Board and its staff determined that these hazards were not being
comprehensively and consistently analyzed. Subsequently, the Board requested that DOE
prepare a detailed technical report providing a comprehensive analysis of the hazards
posed by lightning to nuclear explosive operations, the controls necessary to prevent and
mitigate those hazards, and the path forward for implementing and preserving the
identified controls. DOE’s response, which is not yet completed, has already resulted in
physical changes being made to the bays and cells at Pantex that have significantly
improved lightning protection.

In late 1996, the Board' s staff and DOE personnel jointly undertook to assess the
adequacy of safety controls for special operations at Pantex, such as radiography of
weapons and dynamic balancing of nuclear warheads. The Pantex contractor agreed with
the assessment that the then current analyses and controls were inadequate and suspended
the operations. During 1997, the Board interacted frequently with DOE to improve these
conditions, including Board letters sent on March 14, April 24, and October 25.
Throughout the year, the Board helped DOE, the weapons design agencies, and the
Pantex contractor identify the hazards of concern and the appropriate controls. Both the
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radiography facilities and the dynamic balancer are now back in normal operation with
significantly improved safety controls.

As aresult of numerous Board reviews, letters, and other actions in the last few years, the
Plutonium Facility (TA-55) at LANL has been transformed from a facility with relatively
informal and inadequate control of its safety envelope to one that is currently a model of
Integrated Safety Management, particularly work planning and work control. In this
evolution toward better safety management, DOE at one point halted operations at TA-55
for aimost 3 months while improved safety management procedures were devel oped.

Review by the Board and its staff of the new authorization basis for the Savannah River
high-level waste tank farms identified severa problems, which have been corrected as a
result of feedback from the Board to DOE:

® DOE-Savannah River intended to eliminate existing requirements to ventilate the tanks
to prevent flammable gases from accumulating. After briefings and issuance of formal
comments by the Board, DOE decided to continue requiring that the tanks be
ventilated.

® DOE-Savannah River intended to implement the new safety controls before
determining whether existing equipment in the tank farms was adequate to perform the
required safety functions. After this problem was identified, DOE evaluated the
differences between the old and new authorization bases, prioritized the backfit
evaluation, and presented a defensible path forward for implementation of the new
controls.

® |n response to concerns raised by the Board regarding the consequences of certain
accidents at the High-Level Waste Evaporators at the Savannah River Site, DOE
refined the safety analyses to better define the risk of operating the evaporators. Asa
result of this effort, DOE established additiona controls to improve the safety of
evaporator operation. These included reducing the amount of time required to isolate
high-pressure steam in the event of a steam tube rupture and establishing an operator
action to isolate building ventilation so as to reduce the consequences of certain
accidents.

e The Board found that the Savannah River process for tracking and resolving open
safety issues alowed potentially serious safety issues, such as the accumulation of
flammable gases in tank waste solids, to be studied for extended periods without
entering the formal Unreviewed Safety Question Determination process to ensure that
the tanks were in a safe condition. After this problem was identified, DOE took action
to revise its issue resolution process and implemented formal safety controlsin the
tank farms for the open issues.
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The Board has dedicated substantial time and resources to following closely the
installation and startup of the tritium activities associated with the Non-Nuclear Weapons
Reconfiguration program. Many of the activities associated with this program are new to
Savannah River and in some cases introduce significantly different hazards from those that
now exist in these facilities. For example, in response to the Board' s concerns regarding
the likelihood and consequences of potentia explosion accident scenarios associated with
the Environmental Conditioning Chambers, DOE has significantly improved the safety
analyses and supporting documentation to provide a stronger basis for operating these
chambers.

The Board issued Recommendation 97-1, which urged DOE to ensure the long-term safe
storage of more than aton of uranium-233 (which presents a unique and significant
radiological hazard). DOE has accepted the Board' s recommendation and is working to
finalize a plan for taking aggressive near- and long-term actions to address the issues
raised by the Board.

The Board issued Recommendation 97-2, on criticality safety, to bring DOE'’ s attention to
abasic set of safety-related issues regarding nuclear criticality control throughout the
DOE defense nuclear complex. DOE isin the process of addressing these issues.

In response to Board Recommendation 93-5 and continued active Board oversight, DOE
has made substantial progress in the sampling and characterization of the high-level waste
tanks at the Hanford Site. A total of 126 of the 177 tanks has been sampled, leading to a
significantly increased understanding of tank safety issues. Although work remainsto
officially close these safety issues, understanding of the potential for burns of the waste
itself, as well as understanding of the generation, retention, release, and possible burn of
flammable gas in the tanks, has improved greatly. The characterization data have
contributed to the systematic identification of controls that are implemented as part of the
authorization basis for the tank farms to prevent and mitigate such burns.

As part of its effort to institutionalize a systems engineering approach for the Tank Waste
Remediation System in response to Board Recommendation 92-4, DOE has developed an
overall program logic for this system. This program logic is fundamental to the
integration and success of the system as it provides the critical path, prerequisites, and
interfaces for all the projects that contribute to the ultimate remediation of the tank waste
at the Hanford Site.

Review of plutonium-238 operations at Savannah River revealed that the site Management
and Operating contractor intended to move significant quantities of plutonium-238 bearing
material to afacility ill suited for its storage, as part of an effort to reduce overhead costs
at the HB-Line facility. After thisissue was reviewed by the Board and its staff, this
course of action was not pursued further.
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In response to the Board' s observations and assessments indicating the need for more
stringent fire protection measures and for areduction in the vulnerability of the large
quantity of tritium stored in reservoirs within a vault at Savannah River, DOE has
mitigated the fire hazards by removing combustibles, isolating the vault air system from
the adjoining building, and fabricating robust reservoir containers that are resistant to a
collapse of the vault roof.

In response to Board Recommendation 92-2, DOE developed a comprehensive program
guidance document, DOE-STD-1063-93, Establishing and Maintaining a Facility
Representative Program at DOE Nuclear Facilities, dated August 1993. This standard
borrowed heavily from similar successful programs operated by the Naval Nuclear
Program and the Nuclear Regulatory Commission. This guidance has greatly assisted
DOE in developing a cadre of Facility Representatives who have become significant
contributors to the defense-in-depth of safety at defense nuclear facilities and are also
instrumental to the discipline of operations in these facilities. Working closely with the
Board' s staff, DOE revised and issued a much improved DOE-STD-1063 in November
1997, incorporating many of the lessons learned thus far in the program.

Staff-to-staff interactions regarding the rigor of controls developed for hydrodynamics
testing led to significant improvement in the quality of the Los Alamos National
Laboratory’ s hazard and risk analyses and in the identification of controls to reduce risks.
Commitments were obtained to implement more rigorous safety-related controls than
were previoudy envisioned.

In response to Board Recommendation 95-1, DOE has taken significant actions to slow
the degradation of cylinders containing depleted uranium hexafluoride (UF;) from external
corrosion. This effort includes approximately 50,000 cylinders containing more than
500,000 metric tons of depleted UF, in Oak Ridge, Tennessee;, Portsmouth, Ohio; and
Paducah, Kentucky. Substantial progress has been made in several areas, including the
completion of (1) removal of cylinders from direct ground contact, (2) design and
construction of new and improved cylinder storage yards, and (3) a pilot program at
Paducah to demonstrate a method for recoating entire cylinders (approximately 2,200
cylinders have been recoated under this pilot program).

At the Hanford Site, there had been plans to overpack 16 damaged or off-specification
capsules of cesium chloride, each containing about 50,000 curies of cesum-137, in an
older type container (Type S). Partly as aresult of questions raised by the Board' s staff
during reviews of the design and fabrication of the overpack, the contractor designed an
improved overpack container (Type W) that provides better confinement of the highly
radioactive material.

In response to Board and DOE criticism of Pacific Northwest National Laboratory
operations in 1994, the laboratory initiated a 3-year Operational |mprovement Program,
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25.

which fundamentally revised the way the laboratory managed its operations. Board
Recommendation 95-2 and two technical reports (DNFSB/TECH-5 and -6) were
substantial influences on this program. 1n 1997, the laboratory emerged from the program
with a reengineered management system that makes the treatment of environment, safety,
and health issues integral with the business of conducting research.

In response to Board Recommendation 94-3, the building structure and safety systems
have been substantially upgraded to alow plutonium materias to be stored safely in
Building 371 at Rocky Flats. In addition, Rocky Flats has developed, and is in the process
of implementing, an improved authorization basis for the building.

Based on information obtained from the review by the Board' s staff of ventilation systems
at Rocky Flats, the Board sent a letter to DOE on October 30, 1997, identifying potential
complex-wide health and safety issues, including degradation and damage to ventilation
filtration systems that function to protect the health and safety of the public. In a January
15, 1998, letter to the Board, DOE acknowledged the potential safety vulnerabilities
identified by the Board and committed to a complex-wide evaluation and correction of any
problems identified.

None of the above advances could have been made without the full cooperation of DOE,

in particular the Secretary and his senior secretarial officers, aswell as senior corporate managers
of DOE’s magjor contractors. The Board’s many accomplishments during the 8 years since its
inception give full testimony to what can be done by a dedicated oversight agency—without high
cost and without formal regulatory structures.
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1. INTRODUCTION

1.1 BACKGROUND

In the late 1980s, a number of public health and nuclear safety issues at aging defense
nuclear facilities operated by the Department of Energy (DOE) led Congress to create the five-
member Defense Nuclear Facilities Safety Board (Board). The Board, composed of *“respected
expertsin the field of nuclear safety with a demonstrated competence and knowledge relevant to
the independent investigative and oversight functions of the Board,” began functioning in late
October 1989 with the swearing in of the charter Board members. To help ensure adequate
protection of the health and safety of the public and workers, the Board was empowered to
oversee DOE' s programs for management of the health and nuclear safety of its defense nuclear
facilities. The Board sees as its greatest imperative to ensure that DOE safely carries out its
mandate to maintain the nation's nuclear weapons stockpile.

The Board is responsible for independent oversight of all activities related to nuclear
safety within DOE’ s nuclear weapons complex. Today, DOE is actively engaged in the
disassembly of numerous nuclear weapons while maintaining the remaining weapons in the
stockpile in a safe and reliable condition, and in the conduct of research to ensure the continued
safety of DOE's stewardship of the stockpile. DOE also pursues safe disposition of fissionable
material removed from dismantled weapons and of hazardous material remaining in facilities that
abruptly ceased production activities more than 8 years ago. Many of DOE'’s current activities
are associated with stabilization and safe storage of special nuclear materias, safe management of
radioactive wastes, and cleanup of the extensive radioactive contamination of facilities and sites.

The law establishing the Board, 42 U.S.C. § 2286, et seg., requires that the Board review
and analyze facility and system design, operations, practices, and events, and make
recommendations to the Secretary of Energy that are necessary to ensure adequate protection of
public health and safety. In making recommendations, the Board must consider the technical and
economic feasibility of their implementation, while the Secretary must report to the President and
Congress if implementation of a recommendation is impracticable because of budgetary
considerations. If the Board determines that there is an imminent or severe threat to public health
and safety, it must transmit its recommendations to the President, as well as to the Secretaries of
Energy and Defense.

In the legidative history of the Board' s enabling statute, as well asin the act itself,
Congress gave guidance on how it expected the Board to carry out its functions. Congress
provided action-forcing powers to the Board, so that the Board could achieve many of the same
positive results as would be sought through formal regulation. Congress anticipated that in
exercising these powers, the Board would help ensure that DOE is safely managing the
production, use, and storage of defense nuclear materials and attendant nuclear waste streams,
while providing reasonable assurance that there is no undue risk to workers and the public and
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that there is adequate protection of the environment. Congress was aware that the safety policies
and standards issued by DOE needed upgrading, and that operations by DOE and its contractors
had in the past |eft extensive residual contamination in buildings and their environs.

Its enabling statute empowers the Board to conduct investigations, issue subpoenas, hold
public hearings, gather information, conduct studies, establish reporting requirements for DOE,
and take other actions in furtherance of its review responsibilities. These functions are ancillary to
the accomplishment of the Board's primary function—assisting DOE in identifying health and
safety problems at defense nuclear facilities so they can be corrected. The law requires DOE and
its contractors at defense nuclear facilities to give the Board their full cooperation.

The Board' s review and advisory responsibilities apply throughout the life cycle of DOE's
defense nuclear facilities, covering design, construction, operation, and decommissioning. The
law explicitly directs the Board to review and evaluate the content and implementation of health
and safety standards, including DOE's orders, rules, and other safety directives pertaining to the
design, construction, operation, and decommissioning of defense nuclear facilities. The Board is
also required to recommend to the Secretary of Energy any specific measures, such as changesin
the content and implementation of those standards, that it believes should be adopted to ensure
that public health and safety are adequately protected. In addition, the statute mandates that the
Board review the design of new defense nuclear facilities and modifications to older facilities
before the start of construction, and recommend any changes found necessary.

The Board recognizes that DOE must perform its essential national defense work without
unwarranted delay. The Board has been able to keep its safety reviews synchronized with DOE
activities by timely assignment of its staff to monitor and review work involving design,
construction, or preparations for readiness to operate. The technical staffs of the Board and of
DOE and its contractors have frequently resolved technical issues that arose during these reviews
without the need for formal action-forcing measures by the Board. If the Board identifies safety
issues that must be resolved before work may proceed, it can, and frequently does, formally define
those issues and recommend that they be resolved by DOE. In the case of operations at the
Rocky Flats Environmental Technology Site (RFETS), Congress required that before plutonium
operations are resumed in specified buildings, the Board must determine to its satisfaction that
DOE' s response to specific recommendations by the Board adequately protects public health and
safety.

The Board communicates to DOE the most significant deficienciesit identifies using the
formal recommendation process set forth in the Board' s enabling statute. These
recommendations describe perceived weaknesses and provide guidance on what the Board
considers to be advisable solutions. In response to the recommendations, the Secretary submitsto
the Board implementation plans that address the issues identified. The Board monitors the
progress of each step in implementation of the mutually agreed-upon plans until the planned
actions are completed. To date, the Board has issued 36 sets of recommendations containing 166
specific recommendations; many of these are discussed in detail later in this report.
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In addition to reviewing the basic e ements and structure of DOE’ s safety management
program, the Board gives priority attention to those facilities and activities that present the
greatest safety risks—the elements of the nuclear weapons complex devoted to (1) the
stewardship, maintenance, and surveillance of nuclear weapons; (2) the stabilization of hazardous
remnants of weapons production; and (3) the storage of strategic and highly radioactive materials.
For those facilities and operations that present significant hazards, the Board urged DOE in
Recommendation 95-2 to ingtitutionalize a safety management program that makes work planning
and safety planning an integrated process, and results in well-documented authorization bases and
clearly defined safety measures. Such measures are to be tailored to the specifics of the work
being performed and designed to protect the public, workers, and the environment. Adoption of
such programs will result in (1) definition of systems and components important to safety,

(2) establishment of technical specifications that define limiting conditions of operation and other
safety measures, and (3) development of the infrastructure needed to support safe operations and
mai ntenance.

DOE has endorsed the concept of Integrated Safety Management; issued a policy
statement, DOE P450.4, Safety Management System Policy, to so advise its contractors; and
modified its procurement regulations (Department of Energy Acquisition Regulations [DEAR],
contained in Title 10 of the Code of Federal Regulations, Part 900, et seq.) to make such a system
mandatory for future procurements. DOE has also modified its existing Management and
Operating (M& O) contracts and Management and Integration (M&1) contracts to make
Integrated Safety Management arequirement. Improvements in safety management have aready
been made for a number of facilities and operations. The initial thrust of the effort to upgrade
safety management, in response to Recommendation 95-2, Safety Management, is to target a
number of high-risk facilities for priority attention to upgrading of safety management. The
Board' s goal isfor DOE to implement Integrated Safety Management programs throughout the
defense nuclear complex, and to ensure that they are tailored to the hazards of the diverse
activities conducted in the complex.

In the area of decommissioning of defense nuclear facilities, the Board has been paying
particular attention to facilities that still contain substantial inventories of nuclear material
requiring stabilization and that must undergo deactivation for safe transition to final cleanup and
environmental restoration. Under the Atomic Energy Act, DOE manages the final stages of
decommissioning, often in cooperation with federal Environmental Protection Agency (EPA)
officials and thelir state counterparts, pursuant to the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) and the Resource Conservation and Recovery Act
(RCRA). The Board is cooperating with DOE, EPA, and the states to bring about effective
decommissioning programs when CERCLA and RCRA regulation by EPA and the states is
involved. The cooperative agreements made by the Board with the State of Colorado, EPA, and
DOE with respect to activities at RFETS are now being implemented.

Each year the Board must report to Congress concerning its oversight activities, its
recommendations to the Secretary of Energy, and safety improvements achieved at defense
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nuclear facilities as aresult of its activities. This Annua Report responds to that statutory
requirement.

12 OVERVIEW OF 1997 ACTIVITIES
1.2.1 Complex-Wide Health and Safety | ssues

To improve safety throughout the DOE nuclear weapons complex, the Board identifies
safety issues that have applicability across many, if not al, of the defense nuclear facilities under
itsjurisdiction. The Board's activities of this nature address both the program coordination and
technical guidance provided by DOE-Headquarters and the implementation of such programs or
actionsto correct deficiencies at individual sites. In summary, in 1997 the Board focused on the
following:

® Development of DOE-Headquarters guidance for the development and implementation
of Integrated Safety Management programs.

® Implementation of Integrated Safety Management programs at high-priority facilities,
including those at the Hanford Site, Lawrence Livermore National Laboratory
(LLNL), Los Alamos National Laboratory (LANL), the Pantex Plant, the Savannah
River Site (SRS), RFETS, and the Oak Ridge Site (the Y-12 Plant and defense-related
areas of Oak Ridge National Laboratory [ORNL]).

® Review of DOE’s Directives System documents, including Order 430.1 on Life Cycle
Asset Management, Order 420.1 on Facility Safety, Order 435.1 on Radioactive Waste
Management, and Order 251.1 on the Directives System.

® Improvement in the technical competence of DOE’ s safety management personnel,
including DOE' s efforts to maintain excepted service hiring authority and to sustain a
technically qualified workforce in the face of budget reductions and potential
reductionsin force.

® |dentification and elimination of suspect and counterfeit parts.

1.2.2 Emphasis on Ensuring Safety of Operations Involving Nuclear Weapons and
Components

In 1997, the Board continued its emphasis on ensuring the safety of that part of the
enduring nuclear weapons stockpile which resides at DOE sites, particularly with regard to
activities in support of stockpile management and stewardship. The Board also placed
considerable emphasis on ensuring that the dismantlement of retired nuclear weapons is completed
safely.



A major portion of the Board's actions in these areas concerned seven sites: the Pantex
Plant, near Amarillo, Texas, the Y-12 Plant, in Oak Ridge, Tennessee; LANL, in Los Alamos,
New Mexico; Sandia National Laboratories (SNL), in Albugquerque, New Mexico, and Livermore,
California; LLNL, in Livermore, California; SRS, near Aiken, South Carolina; and the Nevada
Test Site (NTS). Thefollowing list of examplesis representative of the impact the Board has had
on safety at these sites during the past year.

® Board Recommendation 93-1, Standards Utilization in the Nuclear Weapons
Complex, has resulted in DOE’ s devel oping the Seamless Safety (SS-21) process.
During 1997, this process was used to dismantle all B61 Mods 2 and 5 nuclear bombs
safely and to begin dismantlement of W69 nuclear warheads.

e TheBoard and its staff identified and brought to DOE’ s attention safety issues that
would have significantly impacted the safe resumption of enriched uranium operations
at the Y-12 Plant. For example, the Board and its staff found that explicit safety
controls needed to prevent specific types of accidents were either not in place or not
reliable.

® The Board was instrumenta in improving the safety of the conduct of a special
evaluation of nuclear weapons at Pantex. For example, the Board and its staff helped
identify the parameters of interest during radiography of a weapon (namely dose rate,
not total dose) and helped DOE identify needed safety controls on spin-testing of
nuclear warheads.

® The Board helped identify and sensitize DOE to systemic safety issues with the
operating culture of LANL's Chemistry and Metallurgy Research (CMR) facility. The
laboratory subsequently chose to suspend operations at CMR until it and DOE make
substantial safety improvements in work planning and work control.

® Continuing pressure and reviews by the Board and its staff led DOE to resolve safety
issues pertaining to the storage of tritium at SRS, including installation of robust
storage containers and reduction of fire hazards.

e The Board's Integrated Safety Management concept was successfully used by DOE in
completing the first two subcritical experimentsat NTS.

e TheBoard and its staff identified issues with the safety management system for
Building 332 at LLNL that had not been captured during DOE reviews, and worked
with DOE to develop a plan that, if executed, should resolve these issues and allow
safe resumption of activities in the building.

® The Board analyzed issues surrounding the safe storage of plutonium pits at the
Pantex Plant in its comprehensive technical report Review of the Safety of Soring
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Plutonium Pits at the Pantex Plant (DNFSB/TECH-18). A series of consultations
with DOE resulted in DOE’ s developing an integrated, systems-based plan for
resolving the issues.

e The Board and its staff worked with DOE to prepare for safe startup of the Device
Assembly Facility at NTS. When this facility isin operation, it is expected to provide
NTS with itsfirst modern facility for operations involving collocated high explosives
and nuclear materials.

® Improved conduct of operations was implemented at the Pantex Plant, the Y-12 Plant,
and at the weapons laboratories.

® Review of design and construction projects took place, including the Capability
Maintenance and Improvement Project at LANL, the Actinide Packaging and Storage
Facility at SRS, the Tritium Production Operations at SRS, and the Spent Nuclear
Fuel Project at the Hanford Site.

Later sections of this report provide more details on these topics.
1.2.3 Hazardous Remnants of Weapons Production

In 1997, the Board continued to pressure DOE to move ahead expeditiously with its
program for stabilizing the hazardous remnants of nuclear weapons production. Activities were
pursued primarily at three sites: RFETS, SRS, and the Hanford Site. The following are examples
of important DOE activities in which the Board has had a significant impact in improving safety:

e Safe stabilization of plutonium solutions at RFETS, reducing the site-wide inventory
of such solutions to material held up in pipes and the bottom of tanks

® Safe startup of stabilization of plutonium salt residues at RFETS
e Completion of a number of upgrades to the structure, systems, and components in
Building 371 at RFETS, and establishment of the authorization basis' for this building,

which will play an increasingly important role in cleanup of the site

® Safe resumption of operationsin H-Canyon at SRS to stabilize deteriorating spent
nuclear fuel

! The authorization basisis the set of those aspects of the facility design basis and operating requirements
relied on by DOE to authorize operations. See DNFSB/TECH-5, Fundamentals for Under standing Standar ds-Based
Safety Management of Department of Energy Defense Nuclear Facilities, and DNFSB/TECH-6, Safety Management
and Conduct of Operations at the Department of Energy’ s Defense Nuclear Facilities.

1-6


http://www.dnfsb.gov/techrpts/tech18.pdf
http://www.dnfsb.gov/techrpts/tech-5.html
http://www.dnfsb.gov/techrpts/tech-6.html

e Safe startup of the bagless transfer system for packaging plutonium metal in the
FB-Line at SRS

® Successful implementation of systems engineering at the Tank Waste Remediation
System at the Hanford Site

e Saferemoval of highly radioactive uranium-233 (U-233) depositsin process linesin
the Molten Salt Reactor Experiment at Oak Ridge Nationa Laboratory.

Details of these examples and other related activities are presented in Section 4.

1.2.4 Development of the Board's Strategic Plan under the Gover nment Perfor mance and
Results Act of 1993

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 was particularly well prepared for this initiative, having included substantial
strategic planning information in recent Annual Reportsto Congress. The Board's Strategic Plan
was submitted to the Office of Management and Budget as part of the Board' s fiscal year (FY)
1999 Budget Request. The present Annual Report is structured to be consistent with the Board's
Strategic Plan.

Agencies are also required to develop performance plans for achievement of their strategic
plan’s goals and objectives. A report assessing progress against that performance plan is due at
the end of FY 1999.

The Board' s Strategic Plan is based on the unigue circumstances surrounding the statutory
establishment of the Board in 1988:

® The national security of the United States requires that DOE continue to maintain and
operate the facilities that support the nuclear stockpile.

e Maintaining the nuclear stockpile requires operations with nuclear materials and high
explosives that could endanger DOE workers, the public, and the environment.

Asdescribed in its Strategic Plan, the Board executes its safety oversight responsibility
according to the following principles:

® The primary responsibility for ensuring protection of the health and safety of the public
and workers and protection of the environment rests with DOE line managers and
extends in an unbroken chain from the Secretary of Energy to the workers at DOE
Sites.



The Board has unique authority under its enabling statute to elicit a response from
DOE on safety issues, and thus the Board influences the actions of DOE’s line
management to the extent needed to achieve safety objectives. The Board is able to
interact concurrently with different levels of management in DOE and its contractors,
and in doing so to cut through bureaucratic levels to induce timely action.

Effective safety management demands that safety expectations be clearly defined and
tailored to specific hazards at all levels—site, facility, and activity.

Technical expertise is required to define controls commensurate with identified
hazards and to ensure compliance.

The Board' s safety oversight activities will be prioritized by perceived risks to the
public, workers, and the environment. Key indicators are the types and quantities of
nuclear material at risk and the processes and operations involved.

The Board's safety oversight responsibilities for defense nuclear facilities will be
accomplished in full cooperation with other agencies, such asindividua states and
EPA, having statutory responsibility for regulating final cleanup, demolition, and
environmental restoration activities at some defense nuclear facilities, in compliance
with responsibilities mandated by the Atomic Energy Act of 1954, as amended, and
federal environmental laws, including CERCLA and RCRA.

The Board's Strategic Plan establishes a framework for making management decisions and
describes the nature of the Board's work within three focus areas.

Complex-wide health and safety issues

Management and stewardship of the nation's stockpile and nuclear weapons
components

Hazardous remnants of weapons production

These strategic areas are those emphasized in the Board' s actions to assist the Secretary of
Energy in ensuring the safety of defense nuclear facilities. Each of these areas of concentration
has a set of objectives, action plans, and measurements.

1.2.5 Board Recommendationsin 1997

During 1997, the Board issued two formal recommendations. Recommendation 97-1,
Uranium-233 Within the DOE Complex; and Recommendation 97-2, Continuation of Criticality
Safety at Defense Nuclear Facilities in the Department of Energy Complex. These
recommendations included a combined total of 17 subrecommendations.

1-8


http://www.dnfsb.gov/recommend/97-1.html
http://www.dnfsb.gov/recommend/97-2.html

Recommendation 97-1

The Board' s Strategic Plan contains an objective to verify the safety of surplus uranium,
plutonium, and other materials and remnants of the nuclear weapons complex. U-233 isaman-
made isotope of uranium whose decay products and contaminating isotopes are highly
radioactive, and that has a specific apha particle activity approaching that of weapons-grade
plutonium. It isstored at a number of sites, most of it at ORNL and the Idaho National
Engineering and Environmental Laboratory (INEEL).

Because most of the U-233 at these sites has not been inspected for many years, thereis
uncertainty as to the safety of its current storage condition. Moreover, because of the high
radiation dose associated with U-233, material handling or even superficial examination is likely
to be difficult, requiring protection from both alpha particles and gammaray emissions. Since
U-233 isaunique radiation hazard, its safe handling requires particular expertise and experience.

During 1997, the Board' s staff reviewed this storage issue and presented results of that
review in atechnical report, DNFSB/TECH-13, Uraniun?* Storage Safety at the Department of
Energy Facilities. Based on the findings in this report, the Board issued Recommendation 97-1
on March 3, 1997, urging DOE to inventory this material complex-wide, plan for its ultimate
disposition, and upgrade storage arrangements in the interim. The Secretary accepted
Recommendation 97-1 on April 25, 1997, and provided an acceptable implementation plan in late
September.

The Board accepted DOE’ s implementation plan in October, but questioned DOE’s
diffuse organizational structure for satisfying the commitmentsin the plan. The Board expressed
its preference for a single project manager with sufficient responsibility and authority to work
effectively across DOE’ s organizational lines, and with adequate budget control to execute the
plan. Thisissue remains open and isto be subject to continued Board review during 1998.

Under the auspices of its Office of Environmental Management, DOE has initiated work in
several areas of its 97-1 implementation plan, including (1) development of anew U-233 safe
storage standard, (2) limited early assessments of U-233 items that have relatively low radiation
dose rates, (3) assessments of aternatives for storing U-233 in Building 3019 at ORNL, (4)
development of system-level requirements for the long-term storage of U-233, and (5) assessment
of the technical capability for maintaining U-233 expertise within the DOE complex. Several
deliverables associated with the above actions are scheduled to be provided to the Board by the
spring of 1998. These deliverables include such major products as site assessment reports, which
detail the risk of U-233 at the individual sites, and a systems requirements document, which
provides the major functions and requirements of the overal project.
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Recommendation 97-2

Recommendation 97-2 was issued to build upon a prior Recommendation, 93-2, The Need
for Critical Experiment Capability. In 1993, the Board became aware of DOE's impending
closure of the last nuclear criticality experimental facility in the country, located at LANL. That
closure would have ended the hands-on education of new generations of scientists and engineers
in the properties and behavior of fissionable material that presents nuclear criticality issues.
Because expertise in criticality safety is likely to be needed as long as fissionable materia is used
and stored, the Board viewed the threatened end of experimental criticality studies asinimical to
criticality safety in future DOE activities. Consequently, the Board issued Recommendation 93-2,
strongly advising against DOE’ s proposed action.

As aresult of Recommendation 93-2, DOE reconsidered its closure plan and opted instead
to reinvigorate the program of experimentation in nuclear criticality. DOE has made substantia
progress in coordination and implementation of its critical experiments program. Funding for the
program has stabilized, albeit at alow level, and work has been initiated on alist of priority
experiments. Several problems with regard to criticality control still remain in the DOE complex.
For example, (1) the number of criticality safety professionals with first-hand experimental
criticality experience remains small; (2) currently, many criticality safety practitioners have limited
practical experience in fissile material operations—skills that are necessary to identify or assist
operating personnel in identifying credible upset conditions applicable to operations; and
(3) experimenta data and guidance pertinent to criticality safety are needed to permit the analysis
of cleanup operations and the associated handling, storage, and shipping of fissionable material
mixed with other material.

To build on the successes of Recommendation 93-2 and to address some of the continuing
shortfalls, the Board issued Recommendation 97-2 in May 1997. In this |latest recommendation,
the Board (1) addressed the need for a more effective program for training and qualifying
engineers responsible for criticality safety, and (2) stressed the importance of critical experiments
both in the training of engineers and in the verification of criticality evaluations that define safety
limits and controls in weapons-related activities, in chemical processes, and in handling operations
involving radioactive waste.

Copies of the Federal Register Notices for Recommendations 97-1 and 97-2 are provided
in Appendix A.
1.3 STATUTORY ASSIGNMENT TO REVIEW EXTERNAL REGULATION
MATTERS
On November 18, 1997, the President signed into law the National Defense Authorization

Act for FY 1998. Thislegidlation requires the Board to make recommendations to Congress
relative to externa regulation of defense nuclear facilities by the Nuclear Regulatory Commission
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(NRC), amatter that continues to be under consideration by DOE. The Board's Fifth Annual
Report, dated February 1995, addresses many of the important issues included in Congress
recent directive. Initsreport in response to the FY 1998 Authorization Act, the Board intends to
give those issuesiits careful attention, recognizing that adequate oversight of DOE’ s defense
nuclear complex is essential to the nation’s security and to public safety.

14 CHANGE IN BOARD MEMBERSHIP

On November 22, 1996, John W. Crawford, Jr., retired after 7 years of dedicated service
on the Board. He was a charter member of the Board, having been sworn in to aninitial termin
1989. 1n 1991, he was renominated by President George Bush and confirmed by the Senate for a
full 5-year term. Mr. Crawford brought to the Board his comprehensive knowledge and
experience in the engineering and construction of nuclear reactors used by the U.S. Navy and
commercial electric utilities, acquired during 45 years of government service.

In his 7 years on the Board, Mr. Crawford served tirelessly to further the Board's goal of
ensuring safety at DOE facilities. His strong interest in seeing that DOE develops and implements
adequate safety standards contributed substantially to the Board' s activities in carrying out its
Congressiona mandate in the standards area. Mr. Crawford also provided leadership in other
areas important to developing a“safety culture” at DOE, including his strong advocacy of steps to
improve the selection, training, and qualification of personnel, and his close attention to radiation
protection issues.

On November 3, 1997, the Board welcomed Dr. John E. Mansfield as a new member. His
appointment by President Clinton and confirmation by the Senate brings the Board back to its full
complement of five members. Dr. Mansfield is a physicist with a broad background of servicein
both the legidative and executive branches of the federal government, as well asin the private
sector. He brings to the Board his experience in nuclear science and risk assessment, nuclear
weapons technology, and defense policy analysis. A copy of Dr. Mansfield' s resume is provided
in Appendix B to thisreport. Hisresume, as well as those of the other Board members, is aso
available on the Board' s Internet Web page (www.dnfsb.gov).

1.5 ENHANCED COMMUNICATION

In its Second Annual Report to Congress, dated February 1992, the Board described its
methods of performing independent oversight of defense nuclear facilities and its efforts to keep
the public informed of its activities. This description has been expanded upon by the Board in its
Strategic Plan, which as noted was submitted in accordance with the requirements of the
Government Performance and Results Act of 1993 (see the Board' s Internet Web page,
www.dnfsb.gov).
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During the past year, the Board has intensified its efforts to enhance communication with
DOE. Whilethe Board continuesto use its formal statutory tools, such as recommendations,
requests for reports, and investigations, it has increased the use of informal methods, consistent
with the Board's Policy Statement No. 2. That Policy Statement outlines methods for informally
resolving safety issues not serious enough to warrant a recommendation. These methods include
Board letters transmitting safety concerns and observations, meetings between individual Board
members and senior DOE officials, site vigits, teleconferences, and open public meetings with
DOE officials. Six Board public hearings were held in 1997, each of which involved substantive
interchanges with senior DOE officias.

To remain better informed on DOE activities and initiatives, the Board has received
regular briefings by the Secretary and senior secretaria officers. Information received by the
Board in these briefings is helpful in understanding how much progress is being made on safety
matters and in gauging DOE’s commitment to achieving real progress. The Board has directed its
staff to meet frequently with DOE counterparts to ensure, first, that DOE understands the
Board' s safety objectives and initiatives, and second, that senior members of the Board' s staff are
able to brief the Board on the status of safety issues and programs and on key safety questions.
Thisincreased level of informal interaction conserves federal resources by ensuring that DOE and
the Board understand each other’ s positions in depth. This understanding, in turn, permits the
Board to focus its recommendations, |etters, requests for information, and public hearings on the
most important issues to be resolved. It averts the waste of resources of both DOE and the
Board on false starts and contention over easily resolved side-issues, and reduces time and money
spent on paperwork inevitably connected with formal communications. In many cases, the smple
exchange of ideasis sufficient to motivate DOE to take appropriate actions without the Board’'s
having to make formal recommendations.

The Board remains committed to this policy of enhanced communication in the belief that
in the end, safety is best served by spending federal dollars on real improvements at defense
nuclear facilities. Informa communication and discussions with DOE in an open forum have
proved to be powerful, cost-effective tools in advancing the Board' s nuclear safety initiatives.

There are many other instances of the Board's policy of operating in this open fashion.
For example, the Board often transmits to DOE trip reports prepared by the Board's staff, thereby
sharing the staff’ s observations and findings. The Board also calls DOE's attention to important
findings in these reports, such advisories often being sufficient to lead to responsive corrective
action by DOE management.

Some trips by the Board's staff are driven by the need to evaluate a particular problem in
thefield. For example, arecent team visit to the Hanford Site to review the Spent Nuclear Fuel
Project resulted in identification of numerous technical and management weaknesses. These
observations were documented in atechnical report, DNFSB/TECH-17, Review of the Hanford
Soent Nuclear Fuel Project, which the Board transmitted to DOE soon after the visit was
compl eted.
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The Board' s technical reports (identified by a DNFSB/TECH designation) are important
vehicles for communicating the Board's safety philosophy and for sharing its expert views on
highly complex technical issues. Four such reports® were the products of efforts by individual
Board members. Apart from the Board recommendations they spawned, these reports have had
significant influence on the manner in which DOE now conducts its safety management program.
Similarly, technical reports produced by the Board's staff have served as valuable input to the
Board's formal recommendations or have laid the foundation for further analysis by the Board and
its staff.

Asisclear from the foregoing, these informal methods of communication and the
interactions they generate are frequently the impetus for substantive DOE corrective actions
without recourse to aformal Board recommendation. Through these means, the Board exerts
considerable influence on safety improvements at the sites while engaging DOE in a constructive
and cooperative dialogue aimed at improving safety in DOE operations. Examples of
achievements that were a direct result of the Board's enhanced communications aimed at
improving nuclear safety include the following:

e |dentification by DOE, the weapons design agencies, and the Pantex contractor of
hazards of concern and appropriate controls for nuclear weapon activities involving
radiography and dynamic balancing. These activities are now operating with
significantly improved safety controls.

® Improvements in the method by which DOE selects which facility at Pantex will be
used to conduct operations on different nuclear weapon systems. The improved
process better matches the inherent hazard prevention and mitigation capabilities of a
facility to the hazards of a specific weapon operation.

® Development and implementation by DOE and its contractor at the Y-12 Plant of
corrective actions to ensure the adequacy of controls associated with the hazards of
enriched uranium operations required to fulfill an important national mission. These
corrective actions reduce the chance that systems required for safety would fail to
perform a safety function when required.

e Continued improvement of the Nuclear Explosive Safety Study (NESS) process, used
by DOE to ensure the safety of nuclear weapon operations—as clearly indicated by a
much-improved NESS for the W69 dismantlement program.

2DNFSB/TECH-5, Fundamentals for Under standi ng Standards-Based Safety Management of Department of
Energy Defense Nuclear Facilities; DNFSB/TECH-6, Safety Management and Conduct of Operations at the
Department of Energy's Defense Nuclear Facilities; DNFSB/TECH-10, An Assessment Concerning Safety at Defense
Nuclear Facilities: The DOE Technical Personnel Problem; and DNFSB/TECH-16, Integrated Safety Management.
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Transformation of the Plutonium Facility (TA-55) at LANL from afacility with
relatively informal and inadequate control of its safety envel ope to one that is a model
of Integrated Safety Management, particularly work planning and work control,
resulting in improved efficiency, productivity, and safety.

Increased DOE focus on safe storage of plutonium pits at the Pantex Plant, to ensure
that all pitswill be stored in sealed containers with a dry noncorrosive environment,
and that alogical safe storage program plan, improved storage conditions, and
improved safety controls and surveillance practices are implemented.

DOE development of an acceptable plan for utilization of the F-Canyon and the
H-Canyon at SRS, an important step toward achieving the safe, permanent disposition
of radioactive residues from several DOE sites. The restart of H-Canyon for the
purpose of stabilizing spent nuclear fuel is amgor milestone.

Improvements in the lightning protection and electrical isolation systems for the bays
and cells at Pantex to minimize the threat to nuclear explosive safety from alightning
strike.

DOE agreement to revise Order 251.1, Directives System, to ensure that health and
safety directives are not inadvertently allowed to expire because of “ sunset”

provisions; that the technical content of the directives affecting health and safety is
controlled by the DOE organization having the technical expertise; and that health and
safety considerations are given appropriate weight in cost evaluations of proposed new
or revised directives.

At the Hanford Waste Encapsulation and Storage Facility, design of an improved
overpack container (Type W), which provides better confinement of the highly
radioactive cesium chloride capsules, each containing about 50,000 curies of
cesium-137.

Improvement of the process for tracking and resolving open safety issues at SRS so
that serious safety issues, such as the accumulation of flammable gasesin tank waste
solids, will no longer be studied for extended periods without entering the formal
Unreviewed Safety Question Determination process.

Refinement of safety analyses to better define the risk of operating the High-Level
Waste Evaporators at SRS, resulting in additional controls to improve the safety of
evaporator operation. These controls included reducing the amount of time required
to isolate high-pressure steam in a steam tube rupture and providing for isolation of
building ventilation to reduce accident consequences.
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Significant improvement in the quality of LANL’s hazard and risk analyses and in the
identification of controls for hydrodynamics testing conducted as part of stockpile
stewardship, leading to implementation of more rigorous safety-related controls than
were previoudy envisioned.

Improvement of the emergency preparedness planning for potential accidents at a
complex at NTS that is used to conduct subcritical experiments as part of nuclear
weapons stockpile stewardship.

Mitigation of the fire hazard of tritium stored in reservoirs within avault at SRS by
removing combustibles, isolating the vault air system from the adjoining building, and
fabricating robust reservoir containers resistant to a collapse of the vault roof.

Significant improvement in safety analyses and supporting documentation to provide a
stronger basis for acceptance of the risk of operating the Environmental Conditioning
Chambers used to test tritium reservoirs at SRS, including consideration of potential
explosion accident scenarios.

Intensified activities to improve criticality safety at the Plutonium Finishing Plant and
to rework readiness plans.

Reversal of an earlier decision to eliminate routine ventilation requirements from the
authorization basis for high-level waste tanks at SRS and upgrading of accident
analysis.

At SRS, abandonment of plans to cut overhead costs by moving “low-assay”
plutonium-238 materials to an unsuitable facility (Building 235-F).

DOE continuance of funding for the 50-year study of the health effects of plutonium
uptake by workers, providing information vital to putting the risks of plutonium
exposure into perspective.

At the Pacific Northwest National Laboratory (PNNL), initiation of a 3-year
Operational Improvement Program that fundamentally revises the way PNNL manages
its operations, making environment, safety, and health issues an integral part of the
conduct of research.
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2. COMPLEX-WIDE HEALTH AND SAFETY ISSUES

21 ESTABLISHMENT OF A STANDARDSBASED SAFETY
MANAGEMENT PROGRAM

The Board' s enabling statute includes, among other mandates, direction for the Board to
review and evaluate the content and implementation of the standards related to the design,
construction, operation, and decommissioning of DOE’ s defense nuclear facilities, and to
recommend to the Secretary of Energy those specific measures that should be adopted to ensure
that public health