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To the Congress of the United States:

The Defense Nuclear Facilities Safety Board (Board) is pleased to submit to Congress its
Thirteenth Annual Report. The Board is an independent executive branch agency responsible for
providing advice and recommendations to the Secretary of Energy, and to the President if
necessary, regarding public health and safety issues at Department of Energy (DOLE) defense
nuclear facilities.

As required by statute, the Board’s report summarizes activities during calendar year
2002, assesses improvements in the safety of DOE defense nuclear facilities, and identifies
remaining health and safety problems.

The Board wishes to recognize the contributions of Mr. Harry G. Waugh, who passed
away this year while still on duty with the Board. Mr. Waugh dedicated his professional life to
the nuclear weapons complex and to the interests of the nation. A World War II veteran, his
exemplary government service spanned more than 50 years, 40 as a weapons expert at the Los
Alamos National Laboratory and 10 as a site representative for the Board at the Pantex Weapons
Plant in Texas. He served as a mentor to our younger technical staff and was unstinting in his
efforts to share his vast knowledge. His unparalleled knowledge and sage advice will be sorely
missed.

Respectfully submitted,*

o e

John T. Conway
Chairman

A. ], Eggenberger
Vice-Chairman

rl—

ohn E. Mansfield
Member

* Although not a signatory to this report, Board Member Joseph J. DiNunno contributed
substantially to the Board’s achievements during 2002. Mr. DiNunno retired in June 2002.




PREFACE

Congress created the Defense Nuclear Facilities Safety Board (Board) as an independent
agency within the Executive Branch (42 U.S.C. § 2286, et seg.) to identify the nature and
conseguences of potentia threets to public hedth and safety at the Department of Energy’s (DOE)
defense nuclear fadilities, to devate such issues to the highest levels of authority, and to inform the
public.

The Board isrequired to review and evauate the content and implementation of hedth and
safety standards, including DOE’ s orders, rules, and other safety requirements, practices, and events
relating to system design, congtruction, 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 hedlth and safety. The Board must consider the
technical and economic feasibility of implementing the recommended measures. The Secretary may
accept in whole or in part or rgject the recommendations. If the Secretary rgjects arecommendation in
whole or in part for any reason, the Board does not withdraw or modify the recommendation, and the
Secretary maintains the rgection, the Secretary must publish his or her decison and reasoning in the
Federal Register and must formaly notify both Houses of Congress. The Secretary must report to the
Presdent and Congressif implementation of a recommendation isimpracticable because of budgetary
consderations. Should the Board determine that an imminent or severe threet to public hedth or safety
exigs, the Board mugt transmit its recommendation to the President, and the Secretaries of Energy and
Defense.

The Board may conduct investigations, issue subpoenas, hold public hearings, gather
information, conduct studies, establish reporting requirements for DOE, and take other actionsin
furtherance of its oversight of hedlth and safety at defense nucleer facilities.

The Board is required by law to submit an annua report to the Committees on Armed Services
and Appropriations of the Senate and to the Speaker of the House of Representatives. Thisreport isto
include al recommendations made by the Board during the preceding year, and an assessment of (1)
the improvements in the safety of DOE defense nuclear facilities during the period covered by the
report; (2) the improvements in the safety of DOE 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 defense nuclear facilities.



EXECUTIVE SUMMARY

The nuclear wegpons program of the Department of Energy (DOE), including the Nationa Nuclear
Security Adminigration (NNSA), is a complex and hazardous operation. Missions include maintenance of
the nationd nuclear arsend; dismantlement of surplus weapons, stabilization, storage, disposition, and
disposa of surplus nuclear materids and toxic and contaminated waste; and cleanup of surplus facilities and
dtes. Some of these missons are carried out with aging facilities; others demand the congtruction of new
facilities. The congtant vigilance of the Defense Nuclear Fecilities Safety Board (Board) is required to
ensure that al 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 hedlth and safety improvements.
These improvements are described in this Annual Report aong the lines of the Board' s three strategic areas
of concentration:

1 Safe management and stewardship of the nation’s nuclear stockpile and nuclear weapons
components,

1 Safedisposition of the hazardous remnants of nuclear weapons production; and
1 Complex-wide hedth and safety issues.

The most significant hedth and safety improvements during 2002 are summearized below.

SAFE MANAGEMENT AND STEWARDSHIP OF THE NATION’SNUCLEAR WEAPONS
STOCKPILE AND NUCLEAR WEAPONS COMPONENTS

I Inresponse to the Board's Recommendation 99-1, during 2002 NNSA met a safety god of
repackaging an average of 200 pits per month into robust containers with inert internd
environments, reaching atotal of more than 6,000 pits repackaged by the end of the year.

1 The Board's efforts to improve the lightning protection posture at the Pantex Plant reached a
milestone in 2002 when Sandia Nationd Laboratories (SNL) completed low-voltage testing of
al sdected nuclear facilities under the project plan for lightning protection.

I Responding to deficiencies identified by the Board, NNSA directed the Pantex Plant contractor
to revise the Unreviewed Safety Question (USQ) process to fulfill the requirements of 10 CFR
§ 830.203.

1 Based on obsarvations of a contractor operationa readiness review (ORR) for the wet
chemistry process at the Y-12 National Security Complex (Y-12), the Board found that



preparations in the areas of operating procedures, conduct of operations, and training were
inadequate. The ORR was suspended pending corrective actions.

I Inresponseto the Board's oversight, DOE’s Y-12 site contractor moved non-nuclear material
out of inadequate facilities, razed one facility, prepared another facility for transfer, reduced the
materia inventory in Building 9206, and developed disposition pathways for severd unique
items.

! The Board issued Recommendation 2002-2, Weapons Laboratory Support of the Defense
Nuclear Complex urging the Secretary of Energy for safety reasons to reemphasize the priority
of the nuclear wesapons program at the nuclear weapons |aboratories, and to ensure that clear
lines of communication are maintained between the laboratories and the complex.t

1 TheBoard identified significant deficiencies in the safety basis and controls associated with the
Plutonium-238 Scrap Recovery Line at the Los Alamos National Laboratory (LANL). The
weapons laboratory contractor performed a new process hazards analysis, and proposed new,
more robust controls to NNSA.

1 The Board identified numerous physicd deficiencies with the lightning protection sysem at the
Weagpons Engineering Tritium Facility at LANL. Thelaboratory corrected the deficiencies and
impaosed adminigrative controls to minimize the possibility of future deficiencies.

1 Asaresult of Recommendation 2000-2, LANL found indtitutiond and facility-level deficiencies
in the ingpection, testing, and maintenance of fire protection systems. Subsequently, LANL
developed and is now executing a corrective action plan.

1 At theurging of the Board, DOE's contractor for the Lawrence Livermore Nationd Laboratory
(LLNL) has developed a set of compensatory measures and design modifications to address
deficiencies associated with the emergency power system for Building 332, and to foster an
enhanced understanding of vulnerabilities in emergency power systems.

1 TheBoard found that deactivation planning for LLNL’s Heavy Element Facility was piecemed
rather than systematic and integrated. 1n response to the Board' s | etter dated March 11, 2002,
LLNL corrected the poor planning, leading to improvementsin safety and efficiency.

1 The Board identified serious deficienciesin the Nevada Test Site's (NTS) readiness to safely
conduct underground nuclear weapons tests. NNSA is preparing a safety bas's, improving the
date of readiness of facilities and equipment, and developing a readiness review process
compliant with NNSA requirements.

1 See Appendix A for the full text of the recommendation.



The Board informed NNSA that safety controls had not been implemented adequately a NTS
wadte facilities. NNSA subsequently added nuclear facility requirements to the contract with its
primary contractor and initiated a complete revison of the documented safety andysis of al waste
activitiesat NTS.

SAFE DISPOSITION OF THE HAZARDOUS REMNANTS OF NUCLEAR
WEAPONS PRODUCTION

The Board pressed DOE to complete the stabilization of remaining nuclear materias posng the
highest risk. The following activities were carried out in continuing response to the Board's
recommendations:

— At the Rocky Hats Environmenta Technology Site (RFETS), dl plutonium- bearing resdues
(more than 100 metric tons) were packaged into stable configurations; al plutonium-bearing
solutions were diminated; and more than
60 percent of the plutonium metal and oxide materid was stabilized and packaged into robust
sedled containers.

— At the Hanford Spent Nuclear Fuel Project, amgor milestone was reached with the removal,
gabilization, and packaging of the first containers of deteriorating spent nuclear fue from the
K-East Bagin.

— At the Hanford Plutonium Finishing Plant, stabilization of plutonium-impregnated polystyrene
cubes was begun; al plutonium solutions were disposed or converted to stable solids; thermal
dabilization of plutonium aloys was completed; and dl plutonium-bearing ash and sand, dag,
and crucible residues were packaged for disposa at the Waste Isolation Pilot Plant (WIPP).

— At the Savannah River Site (SRS), digposition of plutonium-bearing residues and dissolution
of damaged and deteriorating targets and spent nuclear fud continued; stabilization and
digpostion of plutonium solutions began.

— At LANL, processng of plutonium residues and oxide items continued; higher- risk materias
and organic solutions were eiminated.

The Board issued DNFSB/TECH-32, Savannah River Ste Canyon Utilization, empheszing
the role of the FCanyon facility in safely stabilizing nuclear materids. DOE continued to pursue
deectivation of F-Canyon, leading the Board to issue additiond correspondence suggesting that
DOE identify clear and achievable disposition paths for materias present in F-Canyon and define
how future disposition requirements for fissle materials could be met without F-Canyon before
proceeding with deactivation. Full response by DOE is till awaited.

The Board identified safety deficienciesin the practices at RFETS and Hanford for measuring
moistiure and other volatile materids remaining in stabilized plutonium oxides. To correct the
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deficiencies, DOE changed its measurement techniques and strengthened its understanding of
moisture measurement.

The Board identified ssfety deficiencies in the processes for stabilizing impure plutonium oxide
materids at RFETS and plutonium-impregnated polystyrene cubes at Hanford, resulting in
process modifications to improve heath and safety.

The Board advised DOE to correct promptly the known deficienciesin the confinement ventilation
system for the H-Canyon facility at SRS, with the result that DOE is making the needed repairs.

The Board issued a letter identifying weaknesses in DOE'’ s disposition program for uranium-233-
bearing sodium fluoride traps stored at the Oak Ridge National Laboratory (ORNL); in response,
DOE committed to timely decisons and corrective actions.

In response to aletter from the Board identifying vulnerabilities associated with the large quantity
of depleted uranium stored at SRS, DOE started to dispose of the materiad housed in the worst
storage conditions and to evaluate the best way to dispose of the remaining materias by fisca
year 2006.

The Board' s evauations of the Hanford Spent Nuclear Fud Project resulted in severa key
improvements, including enhanced safety of the equipment used for transferring spent fud from the
Hanford K-East Basin; improved contamination controls for the transfer casks, and an improved
mechanica sedling process for storage canisters and the commitment to expedite closure welding
of these canigters.

In response to the Board' s oversight, DOE modified the in-service ingpection program at SRS to
require ultrasonic ingpection of al double-shell high-level waste tanks instead of just a subset, and
to ingpect the tanks at greatest risk of corrosion early in the program.

In response to a letter from the Board regarding the draft documented safety analysisfor high-
level wagte facilities at SRS, the SRS contractor performed additiona sengtivity caculations and
added specific adminigrative controlsin the Technical Safety Requirements to protect key input
vaues and assumptions used in the accident andyses.

Following continued urging by the Board to reduce the hazards in Building 9206 at the Y-12
Nationa Security Complex (Y-12), pyrophoric material was stabilized.
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COMPLEX-WIDE HEALTH AND SAFETY ISSUES

Accomplishments affecting multiple sites:

In response to Recommendation 2000-2, DOE completed detailed reviews of vita safety systems
that identified equipment degradation, as well as program wesknesses (such as control of
drawings), that needed improvement. DOE has taken positive steps to ensure that the condition
of vitd safety systemsis understood and controlled.

The Board has urged DOE to integrate hazard and safety analyses more effectively. In response,
DOE has devel oped a draft handbook—Integration of Multiple Hazard Analysis
Requirements and Activities.

The Board continued to seek improvements in DOE' s qudity assurance program in 2002. At the
Board' s urging, DOE issued a Quality Assurance Improvement Plan to strengthen the
implementation of existing quality requirements for safety-related components and systems.

The Board issued Recommendation 2002-1, Quality Assurance for Safety-Related Software,
to strengthen requirements and guidance on engineering practices for safety-related software.?

The Board issued Recommendation 2002-3, Requirements for the Design, I mplementation,
and Maintenance of Administrative Controls. This recommendation charges DOE to
promulgate a set of requirements for safety-class and safety-significant adminigtrative controls, to
establish appropriate expectations for the design, implementation, and maintenance of these
important safety controls; and to ensure that dl existing administrative controls are evauated
againgt these new reguirements and upgraded as necessary.

The Board has continued its efforts to ensure the avallability of acriticality safety infrastructure to
support nuclear operations (see Recommendation 97-2, Criticality Safety). One sgnificant
DOE accomplishment in response to the Board was the establishment of a stable funding source
for future criticaity safety programs.

Accomplishments at Specific Sites:

The Board identified deficiencies in the Integrated Safety Management (1ISM) System of the Oak
Ridge environmental management contractor. I1n response, DOE and the contractor completed
more than 150 actions to strengthen the ISM System, including adding 25 DOE hedlth and safety
ordersto the contract, conducting training in safety bas's fundamentals for key personnd, and
hiring additiond technica gtaff.

2 See Appendix A for the full text of the recommendation.

3 Also found in Appendix A.



The Board found weaknesses in a Hanford contractor’ s feedback and improvement
program. Following implementation of corrective actions, DOE performed a focused review
of the ISM system of the Office of River Protection (ORP) and the contractor, and found
that sgnificant improvement had occurred.

Inspections of dry pipe fire protection systems at Hanford, conducted in response to the
Board' s Recommendation 2000-2, found significant quantities of debris obstructing fire
protection systems within the Centrd Waste Complex. The systems have been cleaned. The
Board found a number of weaknesses related to work control, outage planning, and
equipment reliability related to the Spent Nuclear Fud Project at Hanford. Asaresult of the
Board'sreview, DOE and its contractor made changes that have improved project reliability
and equipment availability.

In response to the Board' s observations on the maintenance program at Y-12, the site
implemented a comprehensve maintenance improvement plan that has resulted in measurable
improvement in the Sit€'s maintenance program and equipment availability.

The Board found that the design of the Tritium Extraction Facility (TEF) at SRS would not
adequately protect workers from atritium release in an earthquake. DOE responded by
adding a seilsmic monitor and darm system to the design.

When out-of-specification concrete was placed for the Hanford Waste Trestment Plant
(WTP) Low-Activity Waste basemat, the Board questioned the effect of the deficiency on
the structura integrity of the building under al design loading conditions. In response, WTP
developed a systematic gpproach to investigating and correcting the areas of weak concrete.

The Board determined that the proposed structural configuration for the Highly Enriched
Uranium Materids Facility at Y-12 would not safely resist seismic forces and that the design
might not ensure a criticdity-safe configuration of the uranium storage cans after an
earthquake. 1n response, DOE strengthened the structure and reconfigured the storage
design.

OUTSTANDING SAFETY PROBLEMS OF DEFENSE NUCLEAR FACILITIES

Ensuring that safety information developed at the national laboratoriesis adequately
communicated to DOE’s defense nuclear complex. Recommendation 98-2, Safety
Management at the Pantex Plant, urged DOE to improve the tooling and procedures used
to work on nuclear explosives by means of an engineering process known as Seamless
Safety for the 21 Century (SS-21). In 2002, the Board continued to urge DOE to expedite
the full implementation of SS-21 for dl weapon systemsto improve hedth and safety.
Although DOE has made progress, technical and resource issues continue to impede SS-21
implementation. These issues are often the result of poor communication between the



nationa laboratories and the complex. To address this support issue complex-wide and to
maintain progress in the implementation of Recommendation 98-2, the Board issued
Recommendation 2002-2, Weapons Laboratory Support of the Defense Nuclear
Complex. This recommendation outlined a number of actions DOE should take to ensure
that information on wegpons safety is developed by the nationd laboratoriesin atimey
fashion and is promptly and effectively dissaminated to the complex.*

Ensuring safety in the design and construction of new defense nuclear facilities. The
Board's enabling statute requires that it review the design and congtruction of new defense
nuclear facilities to ensure that adequate hedlth and safety requirements are identified and
implemented, and that it make timdy recommendations to the Secretary of Energy on any
needed public hedth and safety improvements.

DOE is committed to numerous new design and congtruction projects during the next decade
to provide support for the nuclear weapons stockpile for the nation’s defense, and to resolve
the remaining hedlth and safety issues that are the historica legacy of wegpons production.
For example, tritium extraction for sockpile use, conduct of nuclear experimentation, and
preservetion of the strategic pit inventory will require the Board to oversee the hedlth and
safety of new defense nuclear operations. New defense nuclear facilities currently in the
design and congtruction phases that support these missions include the Highly Enriched
Uranium Materids Fecility at Y-12, TEF at SRS, and WTP at Hanford.

These facilities must be designed and constructed in a manner that will support safe and
efficient operationsfor 20 to 50 years. Thisin turn requires arobust design process to
ensure that gppropriate heath and safety controls are identified and properly implemented
early in the process. ISM provides the framework for this process. DOE continuesto
struggle with incorporating 1SM principlesinto the design process. The Board' s expectation
isthat the design and congtruction phases of defense nuclear facilities will demondtrate clear
and deliberate implementation of the principles and core functions of ISM, codified in
manualss of practice and implemented on design and congtruction projects.

Stabilizing and confining nuclear materials and waste stored in degrading conditions.
In response to the Board' s oversight, DOE is pursuing stabilization and dispogtion of the
hazardous remnants of nuclear weapons production. Substantia progress is being made
toward characterizing, Sabilizing, and dispositioning many high-hazard nuclear materias, and
severd associated new facilities are in elther design, congtruction, or initia operation.
However, DOE is encountering difficulty in maintaining its momentum in dl aress of this
important risk reduction effort. The Board will continue to urge DOE to maintain, and in
some areas accderate, these risk reduction activities. During 2002, DOE suspended
operations at the F-Canyon facility at SRS, a Sgnificant resource for the stabilization of
nuclear materias. The Board has strongly urged DOE to establish well-defined disposition

4 See Appendix A for the full text of the recommendation.



paths for materids that might have gone to F-Canyon, and will continue to review DOE’'s
effortsin thisarea.

Ensuring that health and safety controls established to prevent or mitigate the
hazar ds of activities at defense nuclear facilities are designed, implemented, and
maintained to be effective and reliable. Mogt facilities of interest to the Board were
congtructed many years ago and are deteriorating asthey age. The Board's
Recommendation 2000-2, Configuration Management, Vital Safety Systems, addressed
the degrading condition of safety systems, calling upon DOE to assess the condition of vita
safety systems, designate technically competent system engineers, codify this program in the
DOE directives system, and ensure that DOE possesses the requisite technicd expertise to
monitor and oversee these systems.

In 2002, DOE completed initial assessments of vitd safety systemsin high-priority defense
nuclear facilities, and began more in-depth assessments of specific systems and programs
(e.g., contral of drawings and configuration management) that the initial assessment identified
as problematic. These detailed assessments have continued to identify sgnificant wesknesses
in the operability of anumber of vita safety systems across the complex (examplesinclude
the confinement ventilation system in Technica Area-48 a LANL and the fire suppression
system in the Central Waste Complex at Hanford). With the basi ¢ assessments nearing
completion, the Board has begun to place greater emphasis on the broader aspects of vita
safety system operability. At the Board' s urging, DOE issued a Quality Assurance

I mprovement Plan to strengthen the implementation of quality assurance for the design,
procurement, congtruction, operation, and maintenance of vital safety syssems. The Board
issued Recommendation 2002-1, Quality Assurance for Safety-Related Software, to
strengthen engineering practices for safety-related software.®

The Board has dso chdlenged the reliability and design of systems reclassified as sefety-
related systems during development of the authorization basis of afecility. Severd Stesare
now developing backfit policiesto formaly evauate reclassfied systems againgt current
design criteria Findly, the Board observed that, in many gpplications, DOE and its
contractors rely on technically inadequate operator actions or administrative programs to
reduce anticipated consequences of potentia accidents. For this reason, the Board issued
Recommendation 2002-3, Requirements for the Design, Implementation, and
Maintenance of Administrative Controls.®

Maintaining the direction and momentum of the ISM program. In 1995, the Board
issued Recommendation 95-2, Safety Management, urging DOE to integrate work planning
and safety planning more effectively. The methodology that evolved from this

5 See Appendix A for the full text of the recommendation.

5 Also found in Appendix A.
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recommendation and from DOE’ s Implementation Plan is termed Integrated Safety
Management. Theterm “integrated” is used to indicate that al aspects of safety, work
planning, and performance are integrated into a Sngle process under the responsbility of line
management. |SM is a structured, comprehensive, common-sense gpproach to performing
work safdly. Through |SM, the Board has encouraged DOE to identify and implement
measures to protect the public, workers, and the environment from awide range of hazards:
nuclear, chemicd, and physical. Theidentification of hazards and development of protective
measures should be carried out in an integrated way. In 2002, DOE and the Board focused
on raising the technical expertise of DOE as a meansto foster ISV growth. (Thisisa
congressional mandate to the Board—see S. Rep. No. 232, 100" Cong., 1% Sess,, 10
(1987)—as well as a specific deliverable under Recommendation 2000-2, Configuration
Management, Vital Safety Systems). The Board evaluated and found wanting DOE's
efforts to indtitutiondize the use of system engineers and federd subject matter experts for
vitd safety systems. Qualification and training programs were deficient, and requirements for
many vitd technica personne, both system engineers and federa subject matter experts,
were unfulfilled. These issues remained open at the end of 2002.

HUMAN CAPITAL MANAGEMENT

The ability of the Board to fulfill its misson to ensure the hedlth and safety of workers and the
public depends heavily on attracting and retaining top-caliber technica staff. The Board has been
successful in creating awork environment that emphasizes excellence as the sandard for taff
performance, and rewards staff members accordingly. The pay banding and pay for performance
programs developed and implemented by the Board have proven to be effective in hiring technica tdent,
holding employees accountable for their performance, and rewarding outstanding performance on the
job.

The Board' s enabling legidation grants authority for excepted service hiring and classfication.
During fisca year (FY) 2002, the Board operated at 63 percent of its statutory employment ceiling of
150 Full Time Equivalents due to fiscal congraints. Within these congraints, however, the Board used
excepted service authority, dong with recruitment and relocation bonuses, student |oan repayments, and
retention alowances. In consegquence, the Board has been successful in competing for scientific and
technica gaff in a competitive employment market. The recruitment and retention of scientific and
technicd gaff with outstanding quaifications continues to be critica to the successful accomplishment of
the Board' s mission.

The Board expectsits engineers and scientist to maintain the highest level of technica knowledge
to meet the wide range of hedlth and safety chdlengesit faces. Asof the end of FY 2002, 87 percent of
the staff held advanced degrees, 29 percent of which were at the Ph.D. level. To meet expected staffing
needs, the Board continued its recruitment of senior, experienced technica staff by traditional methods.
To attract younger staff members, the Board relies on its Professona Development Program (PDP), a 3-
year program that brings entry-level technicd talent into professond postions within the Board. Through

Xiii



atechnicd mentor, individuds are provided a series of individudly tallored developmentd assgnments,
forma academic schooling, and a 1-year hands-on fidld assgnment. Thisis ahighly competitive program
to attract the next generation of scientific and technical talent to federa service.

In summary, the Board' s ahility to accomplish its hedlth and safety misson successfully begins
with a determined, focused, and well-executed human capita program. This program uses dl available
tools to attract and retain the people necessary to accomplish the job that Congress has asked the Board
to do.
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1. INTRODUCTION
1.1 BACKGROUND

The Defense Nuclear Facilities Safety Board (Board) is an independent federa agency
established by Congressinl1989. Simply stated, the Board’ s mandate under the Atomic Energy Actis
safety oversght of the civilian nuclear wegpons facilities managed by the Department of Energy (DOE).
The nuclear wegpons program remains a complex and hazardous operation. DOE must maintainin
readiness a nuclear arsend, maintain aging facilities, dismantle surplus weapons, dispose of excess
radioactive materids, clean up surplusfacilities, and congtruct new facilities for many purposes. All of
these functions must be carried out in amanner that protects the public, workers, and the environment.

Congress expects the Board to be an independent, expert agency capable of understanding the
complexity of nuclear weapons facilities and operations. For that reason, Members of the Board are
required by statute to be expertsin the fidld of nuclear safety. The Board has, in turn, assembled a
permanent staff with broad nuclear industry experience and competence in al mgor aspects of nuclear
safety: nuclear, mechanicd, eectricd, chemicd, and structura engineering, as well as physicsand
metalurgy. Currently, 87 percent of the Board' s technical staff hold advanced degrees, of which 29
percent are at the Ph.D. levd.

The Board has established ste offices at Sx high-priority defense nuclear Stes. Pantex Plant in
Texas, Los Alamos National Laboratory (LANL) in New Mexico, the Y-12 Nationa Security Complex
(Y-12) in Tennessee, Savannah River Site (SRS) in South Caroling, the Hanford Reservation in
Washington State, and the Rocky Hats Environmental Restoration Site (RFETS) in Colorado. These
gte offices provide the Board with capability for continuous on-site oversight.

During the Board's 13 years of operation, its priorities have evolved with changes in the nuclear
weapons program. The Board usesits Strategic Plan under the Government Performance and Results
Act (GPRA) to ensure that its limited resources remain focused on the most sgnificant hedlth and safety
chdlenges, and to keep pace with shifts in those challenges from year to year. The Board's hedth and
safety activities are closdly tied to goa's and objectives embodied in this plan.

This Annua Report summarizes the Board’ s work during calendar year 2002. Sections 2, 3,
and 4 describe progressin the three mgjor areas of the Board' s operations. safe management and
sewardship of nuclear wegpons, safe digposition of hazardous nuclear materials and facilities, and
complex-wide headlth and safety issues. Section 5 addresses the Board' s interactions with the public.
Appendices A through F provide additiond materid: the text of the Board' s recommendations
(Appendix A), alist of reports requested from DOE (Appendix B), alist of the Board' s |etters
(Appendix C), asummary of adminigirative activities (Appendix D), adescription of the Board's human
resources activities (Appendix E), and alist of abbreviations and acronyms used in this report (Appendix
F).
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1.2 HEALTH AND SAFETY OVERSIGHT STRATEGY

Maintaining an effective safety oversght program that fulfills the broad mandates of the Board's
enabling legidation requires a congtant reassessment of health and safety conditions throughout DOE's
defense nuclear complex. The Board continues to focus its atention on the most hazardous DOE
operations and complex-wide hedlth and safety issues, consistent with its strategic plan and the health and
safety oversght philosophy described below.

Onthe basis of 13 years of operating experience, the Board has established the following guiding
principles for maximizing the effective use of its resources

1 The primary responsiility for ensuring protection of the hedth and safety of the public and
workers rests with DOE' s line managers, extending in an unbroken chain from the Secretary
of Energy to the workers on the floor.

Asan externd action-forcing agency, the Board influences the actions of DOE’sline
management to the extent necessary to achieve its objectives of improved hedth and sefety.

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

Technica expertiseis required to define, and ensure compliance with, controls commensurate
with the identified hazards.

Hedth and safety oversght activities are prioritized largely on the basis of risks to the public
and workers. Key indicators are the types and quantities of nuclear materia at risk and the
process and setting of the operations involved.

With regard to fina cleanup, demoalition, and environmenta restoration activities, the Board's
hedth and safety oversght activities will be carried out in full cooperation with individua
dtates and other agencies such as the Environmental Protection Agency, in compliance with
the Atomic Energy Act of 1954, as amended, and federd environmenta laws.

The Board is provided by statute with a number of action-forcing mechanismsto dicit a DOE
response to safety problems. Among these mechanisms are recommendations, typicaly broad and
comprehengve in nature; reporting requirements, most often sharply focused on specific safety issues,
and public hearings, used to obtain information from DOE, other expert sources, and the public at large
on important health and safety issues.

Since 1989 when the Board began operations, 45 forma recommendations, comprising 210
individua sub-recommendations, have been transmitted to the Secretary of Energy. Eighty-nine reporting
requirement |etters have been sent to DOE requesting specific information on actions that DOE agrees to
take to resolve the identified hedlth and safety deficiencies. It isinformative, in retrospect, to look at the
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topics the Board has asked DOE to target for safety improvements. The 45 recommendations and 89
reporting requirement letters fall into the broad categories of human resources (11), safety standards

(10), design and construction (13), decommissioning (12), safety management (35), and operationa
safety (55). A review of these actions shows that in the early years, the Board focused on ensuring that
safety standards and DOE' s technical competence were adequate, while at the same time trying to
ensure that operational safety issues were dealt with expeditioudy. Once adequate safety standards were
in place, the Board focused more explicitly on DOE' s safety management activities, on continuing
improvement in conduct of operations, and on ensuring the integration of safety principles into design,
condruction, and decommissoning activities.

The Board' s recommendation authority has been used most fruitfully for gaining DOE response
to broad, cross-cutting matters that affect much of the defense nuclear complex. Examples of complex-
wide issues include gabilization and remediation of hazardous materids, technica qudifications, criticaity
safety, and configuration management of vita safety sysems. In view of the typicd breadth and
complexity of the issues addressed by a recommendation, the time required for DOE to develop an
implementation plan and carry it to completion is measured in years.

In contrast, a mandatory reporting requirement has been an effective tool in compelling DOE to
respond in a more expeditious manner to important safety issues. Comparison of the Board' s use of
these two methods shows a marked shift beginning in 1994 toward much greeter reliance on reporting
requirements. Prior to 1995, the Board had issued 31 recommendations and 17 reporting requirement
letters. For the 7-year period from 1995 through 2002, the Board issued 14 recommendations and 72
reporting requirement letters. In 2002 alone, the Board sent 22 reporting requirement letters to DOE.

Using both recommendations and reporting requirements, the Board has been able to enhance
markedly DOE' s integrated safety management program. The hedth and safety of the public and
workers, and protection of the environment, have been improved as a result of the actions taken by DOE
in response to the combined 299 sub-recommendations and reporting requirement letters.

13 GOALSAND OBJECTIVESOF THE BOARD’S STRATEGIC PLAN

The Board organizesiits safety work by merging the broad health and safety mandate of its
gtatute with the requirements of GPRA. The Board's Strategic Plan identifies the serious hazards
associated with the handling of nuclear wespons, wegpon materias, and cleanup of aging and surplus
facilities. These hazards include the fallowing:

I Tonsof fissonable materid, in various forms, housed in 50-year-old buildings and structures;

1 Thousands of nuclear wegpons being dismantled, inspected, or modified;

I Tonsof plutonium, including components from dismantled nuclear wegpons,
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The nation’ s rategic inventory of tritium gas, including thousands of individud tritium
containers removed from nuclear wegpons,

Thousands of tons of deteriorating spent nuclear fud in water-filled storage basins, and

More than 1200 million gdlons of high-level radioactive waste awaiting treatment.

The Board's Strategic Plan sets forth its statutory mission, divided logically dong the lines established by
three generd gods.

Safe stewardship of the nuclear weapons stockpile and nuclear weapons
components—Nuclear weapons stockpile support and defense nuclear research activities
continue to be planned and executed safely a DOE' s defense nuclear facilities under the
National Nuclear Security Adminigtration ( NNSA).

Safe disposition of the hazardous remnants of weapons production—Hazardous
remnants of nuclear weapons production are gppropriately characterized, stabilized, and
stored, and legacy facilities are decommissioned in amanner that protects workers and the
public.

Complex-wide health and safety issues—Integrated Safety Management continues to

evolve through feedback and improvement and isimplemented in dl life-cycle
phases—design and congtruction, startup, operation, and decommissioning.
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2. SAFE MANAGEMENT AND STEWARDSHIP OF NUCLEAR WEAPONS
STOCKPILE AND COMPONENTS

21  SAFE CONDUCT OF STOCKPILE MANAGEMENT

Stockpile management is the term used to describe the industrial aspects of maintaining the
National Nuclear Security Adminigtration’s nuclear wegpons stockpile and complex. Examples of the
Board's activities to improve hedth and safety in stockpile management are discussed in the following
subsections.

2.1.1 Pantex Plant

The Pantex Plant, located near Amarillo, Texas, serves a centrd role in stockpile management.
Operations a the ste include the assembly, disassembly, dismantlement, and survelllance of nuclear
weapons,” aswell asinterim storage of plutonium removed from retired weapons. In 2002, the Board
sought hedlth and safety improvements in wegpons operations, fire protection, lightning protection,
laboratory support, and storage of specia nuclear materids. The Board's pursuit of operationa safety
improvements at Pantex involved three related areas. development of adequate safety bases, re-
engineering of nuclear explosive processes consstent with the Board’s Recommendation 98-2, and
operators procedura compliance.

NNSA and its contractors have been working to develop site safety bases compliant with 10
CFR Part 830 by the April 2003 deadline. A key dement of the system to protect and maintain these
safety basesis the Ste's Unreviewed Safety Question (USQ) program. Responding to deficiencies
pointed out by the Board, NNSA directed the Pantex Plant contractor to revise the USQ processto
ensure compliance with the requirements of 10 CFR Part 830.

The Board has closdly monitored safety basis development at the Pantex Plant to ensure that
hazards are being accurately identified and controls properly classfied. In November 2002, the Board
noted deficienciesin the classfication and religbility of worker safety controls identified in the hazard
anayss. To correct these deficiencies, NNSA has agreed to impose dternative controls to protect
workers from potentia exposuresto tritium. Likewise, in a staff report enclosed with an August 2002
|letter, the Board challenged the rdigbility of existing systems reclassified as safety-class or safety-
ggnificant. The Board observed that insufficient effort had been made to verify or vaidate the design
adequacy of reclassfied systems. In response, the Pantex Plant contractor and the Office of Amarillo
Site Operations are developing a policy to evauate reclassfied systems againgt current design criteria
Where appropriate from a cost-benefit perspective, these backfit evaluations will lead to improvementsin
the rdiability of exiding safety systems.

" The terms “disassembly” and “dismantlement” are not synonymous. Disassembly refersto the activities
associated with taking apart a weapon for purposes of inspecting or testing its components, while dismantlement isa
permanent action to render the weapon no longer usable.
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In aletter dated March 25, 2002, the Board emphasized the importance of aggressvely
addressing inadequate procedura compliance at the Pantex Plant. In response, the Pantex contractor
executed an action plan designed to decrease the frequency and significance of events attributed to lack
of compliance with procedures. Key corrective actions remain to be completed in 2003, including a
procedure upgrade project and implementation of afully automated materiad movement system.
Observations by the Board' s saff and NNSA personnd indicate significant improvement in safety for
handling of severd wegpons programs.

The Board continued to emphasize the need for improved tooling and procedures for work on
nuclear explogives by urging DOE to complete the engineering process caled Seamless Safety for the
21<t Century (SS-21). In December 2002, the Board accepted NNSA’ s proposed revision to the
Implementation Plan for Recommendation 98-2. NNSA has started the SS-21 process for four
additiona enduring stockpile programs. The wisdom of moving rapidly ahead with SS-21 wasillustrated
when, in an attempt to perform disassembly and ingpection of severd W62 warheads, an unexpected
bond separation occurred. This event could have been averted had the SS-21 process been fully
implemented for this operation. The Board's oversight of NNSA resulted in amore careful and thorough
accident andysis by the contractor to ensure safe disassembly of these units. All future units will be
disassembled using new SS-21 tooling.

During the last severd years, the Board, NNSA, and the Pantex contractor have noted
deficiencies a Pantex in the implementation of fire protection controls in the authorization basis, existing
fire detection and suppression systems, and the response capability of the Pantex Fire Department. In
2002, NNSA and its contractor undertook to correct many of these deficiencies. The Board aso
provided additiona guidance and ingghts to further improve fire protection at Pantex in areport
forwarded to NNSA in September 2002.

The Board' s efforts to improve lightning protection at the Pantex Plant reached amilestonein
2002 when Sandia Nationa Laboratories (SNL) completed low-voltage testing of all selected nuclear
facilities as part of the Pantex Plant’s Project Plan for Lightning Protection Authorization Basis Post-Start
Implementation. Information from thistesting is criticd for vaidating the conservatism of voltage
edimates that are used to derive safety controls. The evauation of these critical datawill continue into
2003. An August 2002 |etter from the Board urged the timely completion of these evaduations to verify
the efficacy of lightning protection controls.

The Board continued to press NNSA to make safety improvements in the packaging and storage
of specid nuclear materias at Pantex. During 2002, NNSA sustained its goa of repackaging an average
of 200 pits per month into robust containers with inert interna environments. The Pantex Plant
contractor reduced by haf the existing survelllance backlog. 1naMay 2002 |etter, the Board outlined
the remaining hedlth and safety issues associated with the packaging of pits. (See Recommendation 99-
1, Safe Storage of Fissionable Material called “ Pits’.)
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2.1.2 Y-12 National Security Complex

Y-12 isamanufacturing facility located in Oak Ridge, Tennessee. Stockpile management activities
a Y-12 include the production, maintenance, refurbishment, dismantlement, evaluation, and storage of
certain components of nuclear wegpons. Production activities include the manufacture or re-manufacture
of unigque nuclear weapon components required by the nation’s long-term defense capabilities. The
Board' s most recent efforts to improve safety at
Y-12 were concentrated in the areas of preparations for processing of highly enriched uranium, criticality
safety, maintenance, nuclear materid storage, and fire protection/combudtible loading.

In saverd letters to DOE, the Board highlighted health and safety deficiencies in the management
of readiness preparations at Y-12. Based on observations of a contractor operationa readiness review
(ORR) for the wet chemistry processin Building 9212, the Board found that preparations in the areas of
operating procedures, conduct of operations, and training were inadequate. The ORR was suspended.
The inability to complete this contractor ORR indicated that the corrective actions taken by the contractor
in response to previous letters from the Board on thistopic had not been effective. The Board continues to
impress upon NNSA that satisfactory preparations prior to the restart of hazardous activities are
imperative to ensure the hedth and safety of workers and the public.

The Board has continued intense oversight of criticaity safety practicesat Y-12. During 2002,
criticality safety violationsin Building 9212 gave the Board cause for concern, pointing to ageneral neglect
of some criticdity controls in the storage and handling of fissle materid. In November, the Board
emphasized the need to correct deficienciesin the criticdity safety program at Y-12, aswell asthe
associated formality of operations program. The Board urged NNSA to standardize storage conditions,
requirements, postings, and containersto further operators understanding of and compliance with the
essentias of criticality safety. In previous correspondence, the Board had urged Y-12 to reduce
maintenance backload, establish reliable maintenance schedules, track and reduce equipment unavailability,
track maintenance history, and identify maintenance for vitd safety equipment. In 2002, Y-12 made some
progress in most of these aress, but further efforts are required to demonstrate that the maintenance
program has reached nuclear quality and effectiveness.

The Board has expressed significant concern with regard to deteriorating nuclear storage facilities
and materia dispogtion activitiesat Y-12. In 2002, NNSA reduced specific risksin these aress.
Particularly noteworthy were actions taken to move non-nuclear materia out of inadequate facilities, raze
one of these inadequate facilities, and prepare another facility for imminent transfer to the Infrastructure
Reduction organization. The Y -12 contractor made substantia progressin reducing the inventory of highly
enriched uranium in Building 9206, as well asin developing digposition pathways for unique items currently
sored in the warehouse. The Y-12 contractor aso began to integrate long-range facility planning with
overdl storage planning, which will result in a 9gnificant upgrade in the future safety posture of the Site.

This year, the Board also reviewed NNSA'’ s plansto build a new long-term storage fecility a Y-

12 for highly enriched uranium, amaterid critica to the nation’s security posture. Many issues were
identified in the areas of gting, safety analys's, and digposition and containerization of legacy materid.
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Some issues have been resolved, and others require more action by NNSA and its contractor. (For more
details, see Section 4.4.)

Based on the high risk of fire and the grave potentiad consequences of fire in the wet chemistry area
of Building 9212 (B-l Wing), the Board suggested that NNSA congder ingtdlation of afixed fire
suppression system to protect the structure and its workers. NNSA has decided to reexamine the process
to be used for fire prevention and remediation and to seek aternatives that would reduce fire hazards. In
the interim, the contractor has proposed upgrades to the fire protection program to support resumption of
operationsinthisarea. These upgradeswill include ingdlation of full sprinkler coverage for the long term if
the activitiesin the B-1 Wing are to continue. The Board aso found that combustible loading control and
generd housekeeping in Building 9204-4 were deficient. In response, facility management removed
hundreds of cubic meters of combustible waste. Recent wakdowns of the facility reveded measurable
improvement, sgnificantly lowering the likelihood of a building-wide fire.

2.1.3 Tritium Production

Tritium, aradioactive isotope of hydrogen, has ardatively short hdf-life (12.3 years) and must be
replaced periodicaly. Thetritium facilitiesat SRS, located near Aiken, South Carolina, play avita rolein
stockpile management: ensuring the nation’ s cgpability to replenish certain wegpon components with
tritium gas and to process and store the gas. 1n 2002, the Board devoted time and resourcesto reviewing
the design and congtruction of the Tritium Extraction Fecility (TEF) a SRS, currently under congtruction.
Thisfacility will be used to extract tritium from target rodsirradiated in commercid light water reactors.
The Board reviewed the application of integrated safety management (1SM) to the TEF design to ensure
that hazards had been identified and appropriate controls developed. Based on the Board' s latest review,
TEF operations can be conducted while providing adequate protection of workers, the public, and the
environment. (For more information, see Section 4.4.)

2.2  SAFE CONDUCT OF STOCKPILE STEWARDSHIP

Sockpile stewardship isthe term used by NNSA to refer to activities, in the absence of
underground nuclear weapons testing, carried out to ensure confidence in the safety, security, and rdliability
of nuclear weagponsin the stockpile. Stockpile stewardship includes using past nuclear test datain
combination with future non-wegpon test data and aggressive application of computer modeling,
experimenta facilities, and amulations. Safety agpects of activities a the mgor Stes engaged in stockpile
sewardship are discussed in the following subsections.

2.2.1 Recommendation 2002-2, Weapons L aboratory Support of the Defense Nuclear Complex
Safe operations in the nuclear wegpons complex depend directly upon the technical abilities of the
highly skilled scientists and engineers a the nuclear wegpons laboratories. These personne gpply their

unique expertise to address the hedth and safety of operations throughout the complex. The information
generated at the laboratories is of little use, however, unlessit is disseminated effectively to the revant
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operationsin the complex. Thus, clear lines of communication are vitd to ensure that issues raised
anywhere in the complex are properly routed to the laboratories for resolution, thet timely answers are
developed, and that information generated at the laboratoriesis transmitted successfully for use throughout
the complex.

While NNSA has taken some actions to ensure thet there is a steady supply of qudified scientists
and engineers and that clear lines of communication are maintained, the Board believes additiona attention
is needed to assure hedlth and safety. In Recommendation 2002-2, the Board recommended that the
Secretary of Energy reemphasi ze the priority of the nuclear wegpons program at the nuclear weapons
laboratories. The Board recommended that each nuclear weapon system in the stockpile have a senior,
technically competent expert serving as the single point of contact responsible for that system at the
cognizant laboratory.

Thissingle point of contact should have the ability to ensure that emergent hedlth and safety issues
are tracked, prioritized, and resolved in atimely manner. Technicd qudifications should be of the highest
cdiber, and acommensurate qudification and development program should be established to ensure the
avallability of personnd to fill these pogitions. The Board recommended that NNSA, as the integrator of
the activities in the defense nuclear complex, dso establish a point of contact within its laboratory Ste
offices to ensure that requests for |aboratory support are being met in atimely fashion and to resolve
resource conflicts®

2.2.2 LosAlamos National Laboratory

Los Alamos National Laboratory, located in New Mexico, isthe NNSA weapons |aboratory with
the largest number of defense nuclear facilities and weapon-related activities. Site personne are heavily
involved in ongoing research and development on means for certifying the safety and rdligbility of nuclear
wegpons in the absence of nuclear testing. At present, LANL isthe planned location of NNSA’s limited-
scae manufacturing capability for replacement pits for existing nuclear wegpons. 1n 2002, the Board
focused its attention on the effort to start up the Plutonium-238 (23Pu) Scrap Recovery Line, development
of adequate documented safety analyses for sdlected facilities, quaity assurance, lightning protection,
congruction of the new emergency operations center, fire protection, and formaity of operations.

LANL is completing construction of anew agueous processing line for recovery of scrap 2%Pu.
This new recovery line will be the only source of purified 28Pu for at least the next decade. The Board
found sgnificant deficiencies in the safety bad's and the proposed implementation of safety controls
associated with the line. LANL personnd have been working with the Board to develop a more rigorous
safety bass. A new process hazards andysis has been performed, and new, more robust controls have
been proposed to NNSA. The revised safety basis documentation is currently under review by contractor
management prior to submission to NNSA for gpprovd.

8 See Appendix A for the full text of the recommendation.

2-5



LANL’s development of documented safety anadyses complying with the requirements of 10 CFR
Part 830 has led to the identification of new safety-class and safety-sgnificant structures, systems, and
components (SSCs), aswdll as the reclassification of some existing SSCs. However, LANL has not
demongtrated that systems reclassified as safety-class or safety-sgnificant equipment are designed
adequately. The Board was briefed by NNSA personnd on thisissue in November 2002, and expects
that in 2003 LANL will remedy the Situation with the Board' s oversight.

For new projects at LANL, the Board has observed a need for early identification of candidate
safety-related SSCsto preserve design flexibility as the coupled design and safety processes mature. This
need is especidly great with respect to the *Pu Scrap Recovery Line and the DynEx Project. The Board
aso found deficienciesin the Safety Analyss Report developed by LANL for the Wesapons Engineering
Tritium Facility, and suggested ways to improve tritium containment. In response, NNSA has limited the
amount of materid approved for usein facility operaions, and has demanded improvements in the tritium
containment srategy.

In 2002, the Board continued to urge NNSA and the LANL contractor to improve the quaity
assurance program across the ste. Inditutiona plans were il in development, and the Board found that
severd LANL divisons and projects for which quality programs needed to be in place sooner were
proceeding with their own programs independent of the ingtitutiond effort. These disparate efforts were a
Cross-purposes in severd cases. Asaresult of the Board' s intervention, NNSA is now coordinating the
improvement of quality assurance programs at LANL.

In August, the Board noted that, athough the lightning protection system at the Wegpons
Engineering Tritium Facility had been designated as safety-class (important for the protection of the
public), arooftop review had identified numerous physical deficienciesin syssiem components. The LANL
contractor took immediate action to correct these deficiencies, and changed its safety controls to minimize
the possihility of recurrence. The Board aso found deficienciesin LANL’ s lightning warning and detection
systems, and is closaly monitoring improvements being made in these systems.

LANL is congtructing a new Emergency Operations Center (EOC), located such that the
prevailing winds would carry plumes from most postulated accidents away from the EOC. Thelocation,
however, isin the deformation zone associated with a saismicaly active fault. Theinitid design considered
the new EOC in isolation, rather than as part of a system of EOCs that would include an older EOC and a
mobile command center under consideration. The Board suggested that LANL adopt a systems approach
to address the possible lack of functiondity of the new EOC under severe seismic conditions. Moreover,
the Board suggested that LANL consider the new EOC to be part of a system of EOCs that includes an
older EOC and amobile command center. NNSA and LANL have taken this gpproach and expect
procurement of amobile command center to be completed by September 2003. The new EOC is
expected to be completed by then.

In January 2002, LANL experienced an uncontrolled energetic reaction in a non-nuclear

laboratory, duein part to alack of disciplined operations. An investigation by LANL personnel identified
weaknessesin safe work practices asacause. At LANL, documented safe work practices are the
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mechanism for incorporating I1SM into program work for both nuclear and non-nuclear facilities. The
Board has concluded that the lessons learned from this event may have laboratory-wide implications on
work control, formality of operations, and safe work practices; LANL is currently evauating these
implications, and has committed to improving formaity of operationsin facility and program work.

Asaresult of the Board’ s Recommendation 2000-2, NNSA and LANL assessed fire protection
and darm systems in severa nuclear facilitiesat LANL. In May 2002, these assessmentsled LANL to
determine that indtitutiona and facility-level issues exist with regard to inspection, testing, and maintenance
of fire protection systems. LANL has developed and is executing a corrective action plan. The Board has
aso questioned the hydraulic adequacy of the fire suppresson system at the Plutonium Facility known as
Technica Area-55 (TA-55). NNSA and LANL plan to addressthis potential safety issue as part of the
improved TA-55 Documented Safety Analysis, to be completed in 2003.

2.2.3 LawrenceLivermore National Laboratory

Lawrence Livermore National Laboratory (LLNL), located 45 miles southeast of San Francisco,
Cdlifornia, is anuclear weapons research and devel opment laboratory. It provides technica expertiseto
support stockpile sewardship and management, including consultation on the surveillance and
dismantlement of LLNL-developed nuclear wegpons. Most defense nuclear activities are conducted in the
Superblock complex, which includes the Building 332 Plutonium Feacility and the Tritium Facility.

During 2002, the Board increased the scope and frequency of its health and safety reviews at
LLNL. On September 26, 2002, the Board held a public hearing in Livermore, Cdifornia. The Board
focused its efforts on LLNL’ s support for Pantex Operations (see Section 2.2.1 above), the safety-class
emergency power sysem (EPS) in the Plutonium Fecility (Building 332), the deactivation of the Heavy
Element Facility (Building 251), and the Decontamination and Waste Treatment Facility (DWTF) complex.

The Board found deficiencies in the EPS of Building 332 that threstened the reliability and efficacy
of power-dependent hazard controls. In response, the LLNL contractor devel oped a set of compensatory
measures and design modifications to address the identified deficiencies and foster an enhanced
understanding of EPS vulnerabilities. EPS reiability has been enhanced, and should meet commercid
standards upon completion of the corrective actions currently in progress.

The Board reviewed LLNL’s plans for the deactivation of the Heavy Element Facility (Building
251). In addition to the decontamination and remova of 48 gloveboxes and contaminated systems, this
effort involves the remova of nearly 300 items of radioactive materia, some posing asignificant risk of
external radiation exposure to workers and the release of contamination in the building. The project is
being pursued on an accelerated schedule to achieve near-term risk reduction and avoid costly safety basis
upgrades. The Board found that planning for the project was being approached piecemed, rather thanin a
systematic and integrated manner. In aMarch 2002 letter, the Board stated that the use of comprehensive
planning methods, such as those contained in DOE Order 430.1A, Life Cycle Asset Management, was
warranted. The use of an integrated and systematic planning approach resultsin safety and efficiency
improvements by better identifying hazards and necessary controls, improving the sequencing of tasks, and
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identifying repetitive tasks that could be standardized. The LLNL contractor has now adopted this
approach.

LLNL intendsto centralize transuranic (TRU) waste processing and storage operations within the
DWTF area Building 696R is anew facility within the DWTF complex that will be used to store much of
the TRU waste presently stored in atent and in Building 332. Operationsin Building 696R beganin
October 2002. Moving TRU waste from less desirable storage locations to Building 696R will reduce the
hedlth and safety risks. Ultimately, however, the Board bdieves that the only way to truly reduce the risk
associated with storing TRU waste at LLNL isto ship the waste to an approved disposa site. The Board
is currently evauating hedth and safety issues affecting the transfer of TRU waste from LLNL.

2.24 Nevada Test Site

The Nevada Test Site (NTS) islocated in southern Nevada, about 75 miles northwest of Las
Vegas. Stockpile activitiesa NTS include test readiness preparations, disposition of damaged nuclear
wegpons, and subcritical experiments. Underground testing of nuclear weaponsis no longer being
conducted a NTS. However, NTSis maintained in a tate of readiness should national security
requirements demand the resumption of underground testing. The Board seeksto ensure that if testing is
resumed, it would be done safely. During 2002, the Board focused its attention on NTS s test readiness
posture, capability to dispose of adamaged nuclear weapon, subcritical experiments, and TRU waste
operations.

During its 2002 review of NTS's current test readiness posture, the Board found weaknesses that
could affect NNSA'’s ability to conduct safely an underground nuclear weapons test. The number of
personnd uniquely qudified to plan and conduct underground nuclear wegpons tests was shrinking. There
was no formal safety basis for an underground nuclear wegpons test, nor was there a rigorous process to
assess the safety of such atest. Subsequently, NNSA developed aplan to prepare a safety basis, address
the loss of uniquely qudified personnd, improve the state of readiness of facilities and equipment, and
develop areadiness review process compliant with NNSA requirements for nuclear and nuclear explosive
operations.

The Board continued to highlight the need to develop the programs and infrastructure necessary a
NTSto safely dispose of adamaged nuclear wegpon or improvised nuclear device. During 2002, the
Board reviewed infrastructure improvements, procedures, and exercises desgned to train personnel and
develop standards of practice. NNSA continued to make physica improvements to G-Tunndl, and
conducted an extensive exercise to practice the full scope of disposition activitiesat NTS and identify
further issuesto be addressed. The Board pointed out that there was still no safety basis for these nuclear
explosive and nuclear operations, and that the work planning, review and gpprova processes and the
conduct of operations were not sufficiently rigorous for nuclear explosive and nuclear operations. To
improve this disposition capability in 2003, NNSA plans to develop a safety bas's, address organizationd
issues, improve the condition of G-Tunndl, and conduct severd training activities.
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After reviewing the Joint Actinide Shock Physics Experimenta Research subcritical experiments at
NTS, the Board concluded that the quantity of nuclear materid in the targets would exceed the threshold
vaues for aHazard Category 3 nuclear facility.® However, NTS personnel had not developed safety
controls gppropriate for thislevel of hazard. Asaresult of aJuly 2001 letter from the Board, avist by the
Board to NTS in April 2002, and numerous other communications, the contractor designed controls
adequate for the safety of this operation. NNSA is now ng and improving the adequacy of the
controls and configuration management prior to the start of the next series of experiments. The Board has
found that NNSA’ s assessment process is adequately rigorous.

NNSA conducts Hazard Category 2 storage and Hazard Category 3 examination and
repackaging of TRU waste at NTS. In aMarch 2002 |etter, the Board informed NNSA that controls
from the Safety Analysis Report and Technica Safety Requirements had not been incorporated adequately
into facility operating and survelllance procedures. Further, the Board has found that NTS's support
programs (such as maintenance, training, and quaification) are not adequate to support Hazard Category 3
nuclear facility operations. Asaresult, NNSA has added nuclear facility requirements to the contract with
its primary contractor, improved the capability of the Nevada Operations Office to manage and assess
nuclear facility operationsat NTS, initiated a complete revison of the documented safety andysis of dl
wadte activities at NTS, and encouraged the primary contractor to improve its capability to manage and
operae nuclear facilities.

2.2.5 Sandia National Laboratories

SNL, which manages research and development ingtdlations a severd DOE sites, including
Albuquerque, New Mexico, and Livermore, Cdifornia, has significant respongbility for the conduct of
engineering research on nuclear wegpon systems and components. SNL’s mgor defense nuclear facilities,
most of which arelocated in TA-V at the New Mexico ste, include the Annular Core Research Reactor,
the Hot Cdll Facility, the Gamma Irradiation Facility, and the Sandia Pulse Reactor Fecility.

In 2001, the Board had reviewed preliminary plans for the Sandia Underground Reactor Fecility
project and found health and safety deficiencies in the protection of workers exposed to radiologicd and
industrial hazards. Some of these problems stemmed from the bel ow-ground location of the facility.
NNSA committed to correct the deficiencies before approving the preliminary safety anadyss. On
November 12, 2002, however, NNSA canceled the project.

% Hazard categories are defined in Appendix A to 10 CFR Part 830. A Hazard Category 3 facility is one where the
hazard is of “only local [sic] significant consequences.”
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3. SAFE DISPOSITION OF HAZARDOUS REMNANTS OF WEAPONS PRODUCTION

3.1 STABILIZATION AND STORAGE OF REMNANT MATERIALS
3.1.1 Complex-Wide Program

In Recommendations 94-1, 96-1, 97-1, 2000-1, and 2001-1, the Board urged DOE to assess
and take action on legacy nuclear materias remaining in defense nuclear facilities. Implementation of
these recommendations has resulted in significant risk reduction. A large portion of the plutonium
solutions and residues, specid isotopes, and irradiated fudl and targets has been stabilized and placed
into safe storage. In amgjor step forward, DOE began removing deteriorating spent nuclear fuel from
the K-East Basin a Hanford after many years of preparation. However, significant hazards remain,
some key stabilization activities have been ddayed, and technica and programmatic difficulties thresten
to cause further delaysin risk reduction. The Board has continued to encourage DOE to promptly
gtabilize the materias and place them in a safe configuration for storage pending programmatic use or

dispogtion.

The Board believes that DOE has established reasonable disposition paths and plans for most
of the materials addressed by the Board' s recommendations. However, the disposition of some
materids remains problematic. For example, the schedule for addressing legacy plutonium materids a
LANL continues to be delayed beyond the time the Board considers acceptable. Many of theseitems
have not been opened for ingpection for an extended period—more than 20 years in some cases.
Likewise, the plan for stabilizing neptunium solutions a SRSis il uncertain.

The Board has begun to evauate other materidsin addition to those addressed by its existing
recommendations that may require timely stabilization and digpostion to prevent new hazards from
developing. The Board has determined that NNSA is managing a subgtantia inventory of nuclear
materias without identified programmatic uses. To avoid problems such as those prompting the
issuance of the Board' s previous recommendations, DOE must undertake a comprehensive evauation
of thisinventory; stabilize materids and improve storage conditions; and improve life-cycle planning.

In addition to pressing for progress in reducing the risk posed by legacy nuclear materids, the
Board has continued to assess the safety and adequacy of stabilization activities. In 2002, the Board
conducted assessments of stabilization and dispodtion a LANL, Hanford, SRS, and RFETS. The
Board evauated the implementation of hedlth and safety requirements in accordance with gpplicable
standards (e.g., DOE-STD-3013, Sabilization, Packaging, and Storage of Plutonium-Bearing
Materials), aswell as safe startup of certain stabilization activities. The Board has paid particular
attention to DOE' s progressin providing areliable methodology to verify that plutonium oxides are
adequatdly stabilized prior to packaging for long-term storage. During the past year, the Board found
inadequacies with stabilization activities and plans a Hanford, RFETS, and LANL.
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The Board has closdy evduated DOE’ s management of SRS's nuclear chemica separation
fadilities, F-Canyon and H-Canyon. These facilities provide unique processing capabilities and have
played acentra role in DOE' s nuclear materiads stabilization program. In March 2002, the Board
issued DNFSB/TECH-32, Savannah River Ste Canyon Utilization, emphasizing the role of the F
Canyon facility in safely stabilizing nuclear materias, and suggesting the continued operation of both
canyon facilities to ensure the timely completion of this misson. However, DOE has decided to hat
chemical separation operations in F-Canyon, citing the need for cost savings, and has begun to
deectivate the facility.

Asaresult of the suspenson of F-Canyon operations, dl materials that might have been
processed in F-Canyon must now be processed in H-Canyon or disposed of by some other means. In
aletter to DOE dated November 8, 2002, the Board asserted that DOE had not met the statutory
requirements of Section 3137 of the Nationd Defense Authorization Act for Fisca Year 2001 (Public
Law 106-398). The Board suggested that DOE identify clear and achievable disposition paths for
materias present in F-Canyon and define how future requirements for dispogtion of fissle materias
could be met without F-Canyon. The Board will continue its efforts to ensure that DOE'’ s facility
utilization decisions are based upon a sound evauation of its processing needs.

3.1.2 Plutonium

In response to the Board' s Recommendations 94-1 and 2000-1, DOE committed to stabilize
and package its legacy plutonium materids. During the past year, DOE made significant progress.

1 RFETS completed stahilizing dll of its plutonium-bearing residues (a Significant
accomplishment involving more than 100 metric tons of materid); eiminated all
plutonium-bearing solutions; and packaged more than 60 percent of its plutonium metd and
oxide into robust sealed containersin compliance with DOE-STD-3013.

Hanford began sabilizing its inventory of plutonium-impregnated polystyrene cubes,
stabilized or digposed of dl its plutonium solutions; completed the therma stabilization of
plutonium dloys, continued packaging plutonium meta and oxide into seded containers;
and repackaged al ash residues and sand, dag, and crucible residues for disposd at the
Wadte |solation Filot Plant (WIPP).

SRS restarted the plutonium oxide processing line in the HB-Line facility, completed the
converson of exiging plutonium solutions to meta in the FB-Line facility, and continued
dissolution of spent nuclear fud in H-Canyon.

LANL continued processing more than 300 items of plutonium residues and oxide, and
eliminated severa higher-risk materid categories (cdlulose rags, nitrides, and organic
solutions) after the Board highlighted the risk they posed. Following repested urging by the
Board, LANL requested and received authorization to discard low-purity
plutonium-bearing materials as waste, instead of processing them to recover the plutonium.

3-2



Egtablishing the capability to stabilize and package plutonium-bearing materias to meet the
requirements of DOE-STD-3013 is akey element of the implementation of these recommendations.
RFETS, Hanford, and LLNL have established this capability, and SRS has made sgnificant progress.
The Board has evauated initid steps to establish the necessary capabilities at SRS, and questioned
DOE s plan to dlow the contractor to commence stabilization operations next year with no independent
readiness assessment by DOE. The Board raised this issue with DOE, which now plans to perform an
independent readiness assessment of the activity.

Asthe sites continue to stabilize and package plutonium-bearing materids, the Board eva uates
these activities to ensure that they are safe and effective. The Board identified deficienciesin the
processing a RFETS and Hanford that had complex-wide implications regarding approved methods
for measuring moisture and other volatile substancesin stabilized plutonium oxides. Such measurements
are essentid to ensure that the stabilization process results in a product that can be kept safdy ina
seded container during long-term storage. The Board pointed out deficienciesin DOE’ stechnicd bass
for authorizing the measurement methods now being used. As aresult, DOE has revised the technica
basis and in doing so has greetly enhanced its understanding of moisture measurement methods.

The Board questioned Hanford' s plans for meeting a requirement of DOE-STD-3013 by
Setting aside representative samples of packaged materids as part of along-term survelllance program
for long-term storage. Asaresult of actions by the Board, DOE is independently eva uating the
materids at Hanford and has initiated actions to provide guidance for the complex on how to satisfy this
important requirement. Also at Hanford, the Board caled into question the safety of the polycube
gtabilization process, which was experiencing regular shutdowns because of clogged off-gasfilters.
DOE responded by ingdling new equipment and modifying the stabilization process until the plugging
can be eiminated.

At SRS, DOE and its contractor resumed the plutonium solution stabilization processin the
HB-Linefacility. The Board performed an extensive review of the HB-Line restart in late 2001,
making severa suggestions for improving the safety of that operation, and performed follow-up reviews
during 2002. The contractor made improvements in the areas of fire protection and chemical
processes, and strengthened adminigtrative controls for hazards in the facility.

The Board reviewed the SRS H-Canyon ventilation system—a safety system important to the
protection of workers and the public. This system has experienced degradation in the past and has not
been repaired. In aletter to DOE dated June 26, 2002, the Board stressed the need for DOE to take
more aggressive action to correct deficiencies in the ventilation syssem. DOE is now planning to make
the needed repairs.

The Board reviewed the technica basis for gabilizing impure plutonium oxide materias at
RFETS. The Board concluded that DOE' s technica evaluation was flawed, and that DOE had not
identified adequate controls to prevent a deflagration or explosion in the stabilization furnace. Following
briefings provided to the Board, DOE implemented modifications to the stabilization furnaces and
associated process parameters to ensure that these materials could be safely stabilized.
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The Board has continued to review and eva uate changes to DOE’ s long-term plutonium
storage standard, DOE-STD-3013, to ensure that materid is safely stabilized and packaged. This past
year, DOE proposed reducing the stabilization temperature for chloride-bearing plutonium oxides at
RFETS. This change was requested by RFETS to reduce the likelihood of corrosion in the process
equipment. The Board noted deficiencies in the technicd basis for this change. Asaresult, DOE
agreed to approve this change only for a subset of purer, better-characterized materias, and to
continue to verify adequate stabilization using the existing requirements of the standard.

3.1.3 Uranium

Highly Enriched Uranium. DOE has entered an agreement with the Tennessee Vdley
Authority to supply low-enriched uranium from the DOE complex to make commercid nuclear fud.
DOE isreadying fadilitiesin the H-Area of SRSto purify highly enriched uranium solution, blend it
down to low enrichment, and ship it to avendor for fabrication into fuel. The Board conducted severd
on-gte reviews of this activity and found inadequacies in work processes and criticaity safety. DOE is
working to correct these inadequacies. The Board continues to monitor DOE’ s efforts to commence
blending and shipping operationsin 2003.

Uranium-233. Uranium-233 (>3U) is aman-made radioisotope that contains uranium-232
(?*2U) as an unavoidable contaminant; products of the decay of 22U are highly radioactive. Most of the
23U not in the form of fabricated fuel materidsis stored at Oak Ridge Nationa Laboratory (ORNL).
In Recommendation 97-1, the Board urged DOE to characterize, stabilize, and ensure safe storage of
its 23U materials expeditioudy, because there was significant uncertainty about the safety of storage
conditions. During 2002, DOE made considerable progressin the 22U inspection program at ORNL.
Forty containers representing about 75 percent of the types of containers stored at ORNL were
successfully inspected. The containers were in good condition, except for one package containing an
unexpected corrosve materia. ORNL transferred that container to a hot cell and stabilized and
repackaged its contents.

DOE is dso storing sodium fluoride (NaF) traps that contain 22U in the form of uranium
hexafluoride in Building 3019A a ORNL. These containers require remediation because they are
becoming pressurized with fluorine gas produced by radiolysis of the uranium hexafluoride. On
September 23, 2002, the Board issued a letter questioning DOE' s program for dealing with these traps.
In response to the Board' s letter, DOE agreed to measure the pressure in several NaF traps and to
depressurize them. DOE will use the results of this activity to develop plans for depressurizing the
remaining NaF traps and disposing of the 23U.

Depleted Uranium. More than 22,000 metric tons of depleted uranium is stored at SRS.
The Board reviewed storage conditions for the materia, as well as DOE and contractor guidance for its
packaging, storage, and ingpection. The Board aso reviewed DOE' s disposition plans for these
materias. In aletter dated March 7, 2002, the Board criticized improper storage conditions,
weaknesses in hazard analyses, inadequate ingpection of containers, and an overdl lack of adisposition
plan for depleted uranium. The Board noted that most of the depleted uranium had been in storage for
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an extended period and that the storage conditions were worsening with time. In response to the
Board' s letter, DOE and its contractor took short-term corrective actions and committed to the
development of along-term disposition strategy. DOE intends to dispose immediady of the materia
housed in the worgt storage conditions, and to conduct a feasibility study to evaluate disposa of the
remaning materids by fiscd year 2006.

3.1.4 Special Isotopes

Severd thousand gdlons of solution containing americium and curium (AmM/Cm) stored in the
SRS F-Canyon is being prepared for disposal in the SRS high-level waste tanks. The Board' s review
of the disposition plan uncovered severa weaknesses that DOE is attempting to correct.
Improvements DOE has agreed to implement include verifying the functiondity of safety equipment
prior to the transfer, modifying response times to radiation darms to minimize potential worker
exposure, implementing additiona controls to preciude plugging the F-Canyon waste header through
which the transfer will be made, and performing additiona cold runs to demongtrate the viahility of the
transfer path.

As part of the Am/Cm disposal discussions, the Board expressed concern over the fate of
Mark 18A targets stored in aspent fuel basin at SRS. These targets contain significant quantities of
irreplaceable isotopes, and the Board has requested that DOE develop a firm path forward for the
storage, processing, and recovery of these materids.

3.1.5 Inactive NNSA Nuclear Materials

The Board reviewed the packaging, storage, and disposition plans for inactive nuclear materias
a LANL and LLNL. The Board found that NNSA has not been managing effectively its growing
backlog of nuclear materids that have no identified programmeatic application. Many of these materids
lack adequate physical, chemicd, or radiologica characterization, and packaging of someitemsis
ingppropriate for extended storage.

The Board believes action is needed to improve the management of NNSA’s inventory of
inactive nuclear materids. In aletter dated May 20, 2002, the Board requested that NNSA examine
the issues and outline measures to be taken to improve the safe management of these materias.
NNSA'’s response of September 24, 2002, was not entirely satisfactory, but did acknowledge that
improvement in the management of nuclear materias is needed and that the issuesidentified in the
Board' s letter will be addressed. The response identified the strategy by which NNSA will dedl further
with these issues, including the recent establishment of an Inactive Actinides Working Group to address
inactive actinide issues. The Board will continue to press for improvementsin this area.
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3.2 STABILIZATION OF SPENT NUCLEAR FUEL
3.21 Hanford Spent Nuclear Fud Project

The Board continued to perform comprehensive reviews of the Hanford Spent Nuclear Fudl Project
(SNFP), which is presently retrieving deteriorating spent nuclear fuel from the
K-East and K-West Basins, cleaning and drying the fudl, and packaging it for eventua repository disposa.
The Board reviewed ongoing operations, aswell as the design and ingdlation of the remaining equipment
needed to accomplish the project.

This year, DOE completed ingtdlation of the Fud Transfer System (FTS) thet transfers fuel from the
K-East to the K-West Basin for cleaning and packaging. The Board's review of this system caled into
guestion the hoisting and rigging methods to be used for the fud transfer cask. Asaresult, DOE modified the
design of the equipment to limit the distance a dropped container could fall, and thus reduce the potentia for a
release of dudge and water from the cask in the event of adrop. The Board also found wesknessesin the
contamination control strategy for the fuel casks, leading DOE to implement improved controls.

The Board expended considerable effort in ensuring that DOE will adequately achieve and confirm the
readiness of SNFP processes to operate safely. 1n 2001, operations at T-Plant—from which spent fuel was
to be removed to make room for interim storage of dudge from the K-Basins—failed the DOE ORR, despite
having passed the contractor ORR. The contractor resisted performing another ORR, but the Board
persuaded DOE to require one. The facility failed this ORR aswell. After corrective actions were taken to
shore up both the contractor’ s readiness determination process and DOE line management’ s verification
process, the facility passed both ORRs.

The Board evaluated the implementation of these corrective actions during the contractor’s and
DOE s ORRsfor the K-Basin FTS. Again, the contractor failed to achieve an adequate leve of readiness
prior to beginning its ORR; however, DOE’ s line management review team appropriately assessed the leve of
readiness and ensured that corrective actions were complete prior to initiating the DOE ORR. These
activities culminated in the sart of fuel remova from the K-East Basin on November, 26, 2002, amagjor
accomplishment that has been many yearsin the making. However, DOE failed to meet the commitments
made in its Implementation Plan for Recommendation 94-1 to begin containerization of dudge in the K-East
Basin in November 2002 and to initiate dudge remova from the basin in December 2002, primarily as aresult
of continued deficienciesin project management.

The Board dso continued to study the poor equipment performance hindering the remova of fuel
from K-West Basin. The Board found that the mgjor causes of low rdiability were inadequate conduct of
operations, maintenance, and engineering evauation of equipment fallures. Efforts by the contractor to dedl
with these weaknesses led to substantialy improved production rates, recovering several months of
production schedule.

The fud from the K-Basinsis packaged into mechanicaly sedled multi-canister overpacks (MCOs).
The MCOs were to be welded shut, but DOE alowed the contractor to delay this operation to apply more
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resources to preparations for fud retrieva and processing. The primary mechanica seds on severd MCOs
faled leak checks immediatdy following closure, leading the Board to challenge the adequacy of the MCO
sedling process. In aletter dated February 15, 2002, the Board urged DOE to expedite preparations to weld
closure cgps on the MCOs as originadly planned. Asaresult, the contractor improved the mechanica sedling
process and is now completing preparations for welding operations.

3.2.2 Savannah River Site

In December 2001, DOE decided to suspend preparations to start up the L-Area Experimenta
Facility and cease pursuit of the planned full-scale facility to treat auminum spent nuclear fud for disposal.
Since suspension of this activity, the Board has monitored DOE' s efforts to consolidate spent nuclear fud at
SRS by transferring dl fud from the Receiving Basin for Offsite Fuel and the K-Reector Basin to the L-Basin.
The Board has expressed concern regarding the lack of a clear disposition path for the spent nuclear fuel at
SRS, most recently in aletter to DOE on November 8, 2002, and will continue to press DOE on this métter.

3.3 WASTE MANAGEMENT
3.3.1 High-Level Waste

Tank Integrity. The Board has continued to press DOE to improve programs that protect and
verify the integrity of the high-level waste (HLW) storage tanks at Hanford and SRS, particularly the double-
shell tanks that must continue to provide religble service for many yearsto come. Significant improvementsin
tank integrity programs have resulted, particularly & Hanford, including improved waste chemistry contrals,
addition of corroson inhibitors to severa tanks, development of improved capabilities for tank wall
ingpections, and progress toward implementation of more rigorous requirements to ventilate the tank annulus
S0 asto help prevent corrosion of the primary tank wall. The Board has continued to urge DOE to address
leak-tightness as well as gross structurd integrity in its tank integrity program, and to thoroughly evauate
evidence that tank walls above the waste may be susceptible to corrosion despite the presence of corroson
inhibitorsin the waste.

As part of itsimplementation of the Board' s Recommendation 2001-1, DOE revised itsin-service
ingpection program for the SRS HLW tanks. Based on guidance provided by the Board in aletter dated June
11, 2002, DOE modified the program to require ultrasonic ingpection of al the double-shell tanks at SRS,
instead of just a subset, and to ingpect tanks early in the program if they are potentidly at greater risk of
corroson. The Board continues to pursue acceleration of DOE' s proposed 9-year schedule for ingpecting all
the double-shell tanks.

Accelerated HLW Cleanup at SRS. The Board reviewed the acceerated HLW cleanup
initiative at SRS. As part of thisinitiative, DOE is exploring gpproaches to accelerate disposa of sdtcake
from the HLW tanks. DOE is pursuing disposa of dissolved saltcake on Ste as sdtstone, with limited or
no processing to remove radionuclides. This gpproach may increase the radioactivity in the sdtstone
beyond current permit limits, but is not expected to present a hazard to the public. However, the existing
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Sdtstone Production Fecility at SRS is not designed for the radiation levels expected from processing
untreated saltcake, and the Board is closdly evauating the associated hazards for workers. DOE is
presently andyzing the modifications necessary to protect workers from the increased radiologica hazard.

The SRS contractor performed a“waste incidenta to reprocessng” determination in accordance
with DOE Order 435.1, Radioactive Waste Management, to demonstrate that the dissolved sdtcake
represents no greater risk than that posed by traditiondly defined low-level waste. In aletter to DOE
dated June 27, 2002, the Board suggested improvements in the methodology and assumptions used in this
andysis. The choice of method is complicated by a pending court case chdlenging DOE' s determination.
Recognizing these uncertainties, the Board has encouraged DOE to pursue development and
demondtration of aternative methods of waste trestment, especidly for cesum removal.

Asaresult of the selection of caugtic-gde solvent extraction (CSSX) as the baseline technology for
sdt solution processing and the extensive research performed on benzene generation in the In-Tank
Precipitation (ITP) process, the Board closed Recommendation 96-1, In-Tank Precipitation System at
the Savannah River Site thisyear. However, the former I TP precipitation tank gill contains sgnificant
quantities of tetrgphenylborate from early tests of the I TP process, and CSSX will not be capable of
treating thiswaste. The Board has stressed the need for DOE to remediate this tank, preferably usng a
technology that could aso treat wastes from other HLW tanks.

Safety Analysis of SRS Tank Farms. To comply with 10 CFR Part 830, the SRS contractor
prepared a Documented Safety Analysis (DSA) for the HLW tank farms and associated facilities.
Although the hazard and accident analyses reported in the DSA are the most comprehensive performed to
date for the tank farms, the Board detected severa deficiencies and informed DOE of itsfindingsin aletter
dated November 4, 2002. The Board found that, contrary to applicable DOE directives, anayses of
unmitigated consequences had not been performed for severd accidents, and certain key input values and
assumptions had not been shown to be conservative. Anayses of unmitigated consegquences are needed to
alow the proper sdlection of safety-class and safety-significant controls to adequately protect members of
the public and site workers. In response, the SRS contractor performed additiona sengtivity calculations
and added specific adminigrative controlsin the Technica Safety Requirements to ensure the continued
vaidity of key input values and assumptions used in the accident andyses.

Hanford Tank Farms. The Board continued to perform extensve reviews of the hedth and
safety of ongoing and planned operations a the Hanford HLW tank farms. The Board has aso tracked
the development of an upgraded safety basis and preparations to provide feed for the planned Waste
Treatment Plant (WTP).

Saltwell Pumping—The readiness assessment (RA) for darting sdtwell pumping a
Tank U-111 at Hanford was suspended after the Board questioned the preparedness of the RA team
members and the depth and breadth of the review. The RA resumed after these issues had been
addressed.
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Common Cause Analysis for Electrical Safety—The Board highlighted severd casesin which
work had been performed on energized systems without proper authorization and appropriate controls.
Subsequently, DOE’ s tank farms contractor performed a common cause andyss for 27 eventsinvolving
electrical hazards. Asaresult of this andyss, the contractor initiated a number of corrective actions and
communicated lessons learned to its workforce.

Transfer Line Failure—In January 2002, HLW being transferred through a temporary
hose-in-hose transfer line leaked from the primary hose into the secondary hose. The Board suggested
that the leak might have been caused by water flushes using operating parameters more severe than those
used during qudification testing. Asaresult, the contractor changed the test specifications for this type of
hose and performed field proof tests before resuming operations of another existing hose. DOE plansto
ingoect the failed hose, as suggested by the Board, to determineits failure mechaniam.

Waste Feed Delivery—The Hanford Waste Feed Ddlivery transfer syssem will deliver the first
phase of HLW durries from the tank farmsto WTP. The Board reviewed the design of this safety-class
system, and issued letters to DOE in May 2001 and September 2002, identifying flawsin the
characterization of the physica properties of the waste and functiond design requirements for the system,
particularly the minimum design pressure rating. DOE performed additiona waste characterization and
system modeling, and convened an expert panel in October 2002. The pand assessed the adequacy of
physica property data and the waste transfer analytica model, and provided recommendations for a path
forward.

Tank Farms Safety Basis—The Board assessed modifications to the existing safety basis for the
HLW tank farms and reviewed anew DSA written to comply with 10 CFR Part 830. The Board
concluded that DOE’ s guidance to the contractor imposed an excessvely high consequence threshold for
implementing safety-significant controls for worker protection. Following a briefing provided to the Board,
DOE sent a letter to the contractor dtering the risk classfication criteriain the safety basis document and
the guidelines for selecting contrals for the tank farms.

3.3.2 Low-Levd and Transuranic Waste

Wagte I solation Pilot Plant. During 2002, the pace of operations at WIPP increased
significantly. More than 900 shipments totaling more than 29,000 drum equivadents of TRU waste were
received and disposed of underground. The Board continued its oversight of these operations to ensure
that they proceeded safely at the dramatically increased rate. To that end, the Board evauated an August
2002 dry run of newly installed systems and equipment to be used for future digposal of remote-handled
TRU waste at WIPP. The Board found the equipment, systems, and procedures to be satisfactory overdl,
however, severd areas for improvement were identified.

Idaho National Engineering and Environmental Laboratory. The Board reviewed waste
disposd activities at the Idaho Nationa Engineering and Environmenta Laboratory (INEEL ) including both
TRU waste characterization and loading of drums in shipping containers for shipment to WIPP. These
reviews focused on the implementation of 1SM to improve worker hedlth and safety for these activities,
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and contributed to the successful completion of the project to ship the first 3,100 cubic meters of TRU
from INEEL to WIPP.

The Board reviewed the design and congtruction of the Advanced Mixed Waste Treatment
Project at INEEL, which will retrieve and process 65,000 cubic meters of TRU waste for shipment to
WIPP. Since the 1970s, the drums stacked five-high have been stored in the TRU Waste Storage Area
Retrieval Facility, on an asphalt pad, beneath an earthen berm, under a recently-erected westher
enclosure. The contractor has been dow to address the potentia plutonium inhalation hazard to workers
handling aging and corroded drums that may fall or be damaged during retrieva. Based upon briefings
provided to the Board in December 2002, it appears that the contractor has acknowledged this hazard
and isworking to identify appropriate controls.

Melton Valley Transuranic Waste Treatment Project. The Mdton Vdley Transuranic Waste
Treatment Project at ORNL will process liquid and solid TRU waste and low-level radioactive waste for
off-gte digposa. Dueto the high activity of substantial portions of the TRU and low-level wastesto be
processed by this facility and the potential hazards for workers, the Board scrutinized the facility design
process and the preparation of the facility’s DSA. In 2002, an acceptable final design for the project was
completed and the facility constructed. The Board will provide hedth and safety oversight of the startup of
liquid processing in early 2003.

Hanford Central Waste Complex. Assessments conducted at Hanford in response to
Recommendation 2000-2 resulted in the finding that dry pipe fire protection systems had not been
ingpected in accordance with Nationd Fire Protection Association standards. These inspections were
subsequently performed and reveded significant quantities of debris obstructing fire protection systemsin
the Centra Waste Complex. These systems have been cleaned and restored to operahility.

34  FACILITY DEACTIVATION AND DECOMMISSIONING
3.4.1 SafePracticesfor Deactivation and Decommissioning

On March 19, 2002, the Board sent DOE aletter noting recent occurrences during deactivation
and decommissoning that illustrated the hedlth and safety hazards associated with cutting radioactively
contaminated equipment using saws, cutting torches, and other tools. The Board pointed out that
preventable mishaps, such asfires and lacerations, continue to occur despite DOE guidance on how such
work can be performed safely. The Board suggested that a compendium of good practices would assigt in
the safe performance of such activities. More specific and detailed information would help support work
planning, preclude duplication of effort, and minimize the repetition of errors.

3.4.2 Y-12 National Security Complex

The Board has perssted in urging DOE to reduce the hazardous materids inventory in Building
9206 at Y-12. These materids represent one of the most serious legacy hedlth and safety issues a this
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ste. 1n 2002, Sabilization of pyrophoric materids was successfully completed, and the pyrophoric
uranium compounds were processed and shipped out of the facility. Progress aso continues to be made in
reducing the inventory of containerized highly enriched uranium solids. The Board will continue to press
DOE to expeditioudy pursue risk reduction and deactivation in Building 9206.

3.4.3 Rocky Flats Environmental Technology Site

Facility decommissioning congtitutes most of the high-hazard nuclear operations a2 RFETS.X®
Sound activity-level work planning and effective DOE oversght of contractor work planning have
particular importance for the safety of decommissioning at the Site. However, the Board' s review of
severd occurrences at RFETS revealed deficiencies in activity-level hazard andyses, aswdll asfailuresto
identify controls for work being performed. The Board'sreview aso reveded that DOE had not been
sysematicaly reviewing activity-level work planning by the RFETS contractor. In March 2002, the Board
issued a letter to DOE requesting that corrective actions be taken. In response, DOE committed to
improving activity-level work planning and oversght, including mentoring of work planning teams and
regular assessments of work planning. RFETS has implemented the actions, and the Board is examining
ther effectiveness.

In February 2002, the Board reviewed radiological work practices for decommissioning at
RFETS. In response to the observations provided during this review, RFETS has increased monitoring of
arborne radioactivity, improved requirements and guidance for ar flow testing following reconfiguration of
room areas, and improved requirements and guidance for hand protection againgt cuts and punctures that
could cause injection of radiological materid.

Lack of proper safety management and conduct of operations had been evident in occurrences
involving subcontractors work at RFETSin 2001. During 2002, the Board evaluated plans for increased
use of subcontractorsin decommissioning activities in magor defense nuclear facilities a the Ste. The
Board found that actions being pursued by RFETS did not address the flowdown of hedth and safety
requirements and work planning/control processes or strengthening of floor-level oversight of
subcontractor work by the principa contractor, Kaiser-Hill. In August 2002, DOE informed the Board of
severd actions to be taken to address these issues.

3.4.4 Fernald Closure Project

The Ferndd Closure Project has made significant progress in the deactivation and
decommissioning of former uranium processing buildings, and in remova of radioactive waste materids

1 The Board is a party to a Memorandum of Understanding (MOU) that coordinates health and safety oversight at
RFETS. The MOU, titled “Memorandum of Understanding Governing Regulation and Oversight of Department of
Energy Activitiesin the Rocky Flats Environmental Technology Site Industrial Area,” was executed by the Board,
DOE, the Environmental Protection Agency, and the Colorado Department of Public Health and Environment on
February 15, 1996. It can be viewed on the Board’ s website at: http://www.dnfsb.gov/pub_docs/rfets/
mou_19960215 rf.html.
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fromthe dgte. 1n 2002, the Board conducted reviews of the work authorization programs for each of the
seven mgjor closure projects and reviewed the health and safety oversight programs of DOE and its
primary contractor. The Board found that both DOE and its contractor need to pay closer attention to
worker health and safety and to proper conduct of operations on most site projects, especidly those
involving subcontractors.

The Board dso reviewed the design and safety anadlyss work on the Silos project, which involves
removing and treating radioactive waste (stored in three concrete silos for approximately 50 years) and
shipping the materid off dte. The Board has provided technica comments to DOE on the Structure and
content of the safety basis for these activities. The Board aso evauated readiness reviews by DOE and
the contractor for the startup of a new Radon Control System that will remove radon gas from the sillos
during waste remova and treatment. These readiness reviews were well-performed and reveded software
problems in the distributed control system.

The Board evauated additiona hedlth and safety problems a this Site, including an April 2002
accident in which aworker was pinned between arailcar and ametd platform, and five separate accidents
between February and August 2002 in which workers were exposed to nitrogen dioxide fumes. Inlight of
this record, the Board continues to press DOE to supervise its contractors more closely at this site.

3.4.5 Mound Closure Project

The Board reviewed the work control program for decontamination and decommissioning at the
Mound Closure Project, which has been revised to reduce its complexity. The Board found that the
resulting work packages were smple to prepare and execute, but were less detailed and relied heavily on
workers familiarity with the facility. The work control procedure applied to al site work except
mai ntenance, which was performed using a separate maintenance procedure. The Board noted
discrepancies between the work control and maintenance procedures, which the contractor corrected.
Many of theradiologica control procedures have also been revised and streamlined to alow easier
application and reduce the likdihood of errors.
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4. COMPLEX-WIDE HEALTH AND SAFETY ISSUES

4.1 IMPLEMENTATION OF INTEGRATED SAFETY MANAGEMENT
411 Overview

ISM is aconcept that evolved from the Board’s Recommendation 95-2, Safety Management.
The basic tenets of ISM provide the framework for safely performing al of the diverse hazardous activities
in the defense nuclear complex.

ISM provides for a Single safety management program rather than multiple, unintegrated programs.
Nuclear safety is an important but not exclusive target of ISVI. Nonradioactive hazardous materids and
operations require atention in proportion to the risks they pose to the public, workers, and the
environment. 1SM builds upon standards of safe practice for nuclear, chemical, and other hazardous
operations to ensure protection of the public, workers, and the environment.

Since the Board' sinitid recommendation, the implementation of 1SM has progressed through three
phases. (1) developing necessary guidance documents, (2) establishing the infrastructure for implementing
ISM a individud sites and fadilities, including ingtructing leaders and workers in the gpplication of 1SM;
and (3) confirming that ISV Systems are effective and being gpplied to design and congtruction, startup,
operation, and decommissioning of DOE' s hazardous facilities. At the end of 1999, the implementation of
ISM was well into the second phase. With the successful completion of ISV System Verification Reviews
at dl stes during 2000, the Board' s focus on implementation of 1SV shifted to the third phase.

Throughout 2002, the Board stressed the need to look beyond initid implementation to ensure continued
improvement. In addition to ensuring that ISM was implemented at dl DOE sites, the Board focused on
two key initiatives that are critical to the long-term effectiveness of ISM—the ISM annud update process
and the implementation of the Board’s Recommendation 2000-2, Configuration Management, Vital
Safety Systems.

4.1.2 |ISM Annual Update Process

The Board continued to oversee the implementation and effectiveness of ISV at defense nuclear
facilities. Noting indications that efforts to continualy improve |ISM were fdtering, the Board requested in
aNovember 8, 2001, |etter that DOE provide information on the schedule for 1ISM annud reviews, the
review processes being used, and an evaluation of the adequacy of those processes. DOE forwarded the
requested information on January 25, 2002. Andysis of the DOE response showed dgnificant differences
existed among the annual review processes being used to maintain and improve ISM. A May 2002 |SM
Forum aso reveded that broad variation in rigor and senior management atention existed with respect to
annud reviews. Inan Augus 8, 2002, letter the Board notified DOE of the results of its andysis and its
concern regarding the variability in the conduct of annua 1SM reviews. The Board pointed out that one
outcome of the May 1SM Forum—a commitment to conduct a workshop on maintaining and improving
ISM systems—provided an opportunity to resolve some of the problems associated with the annud |SM
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review process, the Board aso offered suggestions for the workshop. DOE included al of the Board's
suggested topics in the workshop agenda. The workshop'sfina report provided a series of
recommendations for strengthening the annua 1SM update process that will fully address the Board's
concerns as expressed in earlier letters. |f properly implemented, the Board believes these
recommendations will greatly strengthen 1ISM implementation.

4.1.3 Rdiability and Configuration Management of Vital Safety Systems

Unless proper protection is provided, the operation of many of DOE’ s defense nuclear facilities
could pose significant hazards to the environment, the public, and workers. Typicdly the designs of these
facilitiesinclude safety systems intended to control the hazards present. The availability, operability, and
conditions specifying operationa limits for these systems are included in the written agreements established
by DOE with its contractors as conditions for authorizing the performance of work. Many of the fecilities
were constructed decades ago and are undergoing deterioration from aging. For that reason aone, it is
essentid that safety systems be maintained.

In Recommendation 2000-2, Configuration Management, Vital Safety Systems, the Board
urged DOE to ensure the operability of these systems by (1) assessing their reliability and operability; (2)
requiring that contractor personne responsible for configuration management maintain the design basis and
operating limits; (3) confirming that DOE’ s technicd staff has the requisite number of qudified subject
meatter experts, and (4) inserting necessary legd requirements into DOE directives and contracts.

In response to the Board' s actions, DOE has taken steps to ensure the operability of vital safety
systems. DOE completed an initid assessment of each of the vitd safety sysemsin high-priority defense
nuclear facilities. Using the findings from this assessment, DOE conducted in-depth reviews of specific
systems and programs (such as control of drawings and configuration management) known to be problem-
ridden. These reviews uncovered sgnificant weaknesses in the operability of severd systems, leading to
further evauation and sometimesto repairs. DOE aso revised its directives to include a requirement for
contractors to identify system engineers. The stes have begun staffing these programs and developing the
gppropriate qudification and training programs. In addition, DOE issued the first draft of amagjor revison
to the handbook on ventilation design.

Overdl, improvements have been made in ensuring that vital safety sysems remain fully operable.
However, sgnificant work remains to be accomplished by DOE and its contractors.

4.1.4 Site-SpecificISM Reviews and Improvements

In October 2001, the Board issued aletter to DOE that highlighted numerous deficiencies in the
ISM system of the Oak Ridge environmenta management contractor, such as inadequate facility hazard
classfication, missng DOE hedlth and safety ordersin the contract, and improper safety basis
documentation. In response to the Board' s letter, DOE and the contractor conducted a top-to-bottom
review of their ISM programs and prepared a comprehensive corrective action plan. 1n 2002, DOE and
the contractor completed more than 150 actions to strengthen the ISM system, including inserting 25 DOE
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hedth and safety ordersinto the contract, conducting training in safety bad's fundamentas for key
personnel, and hiring additiond technica saff. The Board bdieves that DOE and the contractor are
meaking adequate progress toward rectifying the serious deficiencies in the ISM program.

In thefdl of 2001, the Board noted that the feedback and improvement program of a Hanford
contractor was weak and a corrective action plan had not been devised. Given these weaknesses and the
significant changes being made to the ISM system, the Board suggested that DOE complete afocused
ISM System Veification Review for the revised program. In September 2002, at the urging of the Board,
afocused review of the ISM system of the Office of River Protection and the contractor was completed.
The review team concluded that Sgnificant improvement had occurred, that the ISM system is now
structured for continuous improvement, and that it is therefore adequate for safe tank farm operations.

At the end of 2001, the Board commended DOE’ s Rocky Flats Field Office (DOE-RFFO) for
continuing to strive toward improving 1ISM at the Site. That office performed arigorous annua 1SM
update review that identified much-needed improvements in activity-level work planning and DOE-RFFO
oversight. Subsequently, the Board observed that DOE-RFFO was making dow progress in undertaking
the corrective actions resulting from the annua |SM update. After an on-Site review in late February
2002, the Board requested that DOE report to the Board on actions needed to improve the response to
annua 1SM update reviews. DOE has devel oped suitable corrective actions. Asaresult of these actions
by the Board, DOE-RFFO has strengthened the activity-level work planning process and oversight by
DOE of activity-level planning. The Board's efforts dso led DOE-RFFO to better implement and track
needed corrective actions as identified in the annual 1SM reviews.

4.2 HEALTH AND SAFETY DIRECTIVES
4.2.1 Improvement of Directives

During 2002, the Board received 28 new or revised drafts of hedth and safety directives and
associated standards from DOE for review. Highlights of the Board' s reviews follow:

I Assignment of Authoritiesand Responsibilities. The Board's comments on arevision to
DOE Manua 411.1C, Safety Management Functions, Responsibilities, and Authorities
Manual, hdped darify the roles of DOE’ s safety oversight offices that were either confusing or
deleted entirely from this important directive. Documents subordinate to this directive will have
to be revised to reflect the resulting changes.

1 Integration of Hazard Analyses. The Board has urged DOE to integrate hazard and safety
andyses more effectively in light of Recommendation 95-2 and DNFSB/ TECH-16. The
integration of activities supporting the preparation of DSAS, emergency preparedness hazard
asessments, fire hazard andlyses, and environmenta impact statements would increase
consstency and effectiveness in the development of hedlth and safety controls.
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In response to the Board' s actions, DOE has developed a draft handbook, Integration of
Multiple Hazard Analysis Requirements and Activities. The Board provided comments on
the handbook in aletter to the Secretary of Energy on November 4, 2002. Devel opment of
this guidance was a commendable effort that has the potentia to address many of the Board's
comments. However, the Board stated in its letter that while the current verson may be of
some benefit in performing hazard and safety andyses, a more comprehensive document in the
form of a DOE guide or manud will be appropriate for the future. Inits current form, the
handbook lacks the detailed information in certain areas needed to ensure the comprehensive
integration of hazard anadlyses and resulting controls.

Nuclear Air Cleaning Handbook. In response to Recommendation 2000-2, DOE
committed to publishing arevised Nuclear Air Cleaning Handbook by December 2002. A
large number of comments were received by DOE on the April and June 2002 drafts. DOE's
pace of work on these comments made unachievable a December 2002 publication date.
Aggressve DOE attention is till needed to support publication by June 2003, the newly
proposed deadline.

4.2.2 Implementation of Directives

A directive only contributes to hedth and safety if it isrigoroudy and competently carried out in the
fidd. In 2002, the Board continued to scrutinize closdly the implementation of hedth and safety directives.
Examples of the Board’ swork include:

Systematic Review of Orders. DOE initiated an interna review in 2001 to determine
whether the requirements in DOE orders were consstent with its current intent to focus
directives on “what” rather than “how.” Teams were formed to review the orders and to
provide their findings and recommendations to a senior management panel. The senior
management panel reviewed the teams' reports and forwarded its recommendations to
Program Secretaria Officers and support offices. The Board, in aMarch 29, 2002, |etter to
DOE, provided comments on those recommendations affecting safety-related orders. The
Board cautioned DOE againg “actions that would cause DOE's safety assurance program to
be diminished or lead the public to perceive a decreased emphasis on safety in DOE
operations.” The Board adso noted that “[T]he core safety practices retained in Rules, Orders,
and Manuds, which have evolved throughout the years in response to lessons learned, should
remain rdatively constant and changed only for cause.” Findly, the Board warned DOE to
move dowly in replacing well-established safety practices developed by the nationd and
internationa nuclear safety community with generd, performance-based safety objectivesin
the name of iminating “needlesdy burdensome’ requirements. As of the end of 2002, no
significant changes had been made to the orders being reviewed.

Quality Assurance (QA) Including Software QA. During 2002, the Board continued to

seek improvements in DOE’s QA program. In previous years, the Board had found
weaknesses in DOE' s implementation of existing QA requirements for safety-related
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components and systems, as well as weaknesses in requirements and guidance on engineering
practices for safety-related software. At the Board' s urging, DOE issued a Quality
Assurance Improvement Plan to strengthen the implementation of exigting qudity
requirements for safety-related components and systems. The Board provided technica
comments on this plan in aletter to DOE dated February 22, 2002. On November 22, 2002,
DOE provided the Board with its approved Quality Assurance Improvement Plan. This
plan describes DOE' s actions to improve the implementation of qudity assurance in the design,
procurement, congtruction, operation, and maintenance of vital safety systems.

On the other hand, despite the Board' s continuing emphasis on software QA, DOE was
unable to develop and execute an acceptable plan to strengthen requirements and guidance on
engineering practicesin thisarea. To remedy this Situation, the Board issued Recommendation
2002-1, Quality Assurance for Safety-Related Software, on September 23, 2002. On
November 21, 2002, the Secretary accepted this recommendation, and an Implementation
Plan is under development.™*

I Safety Basis Assumptions. The development of a comprehensive safety basis and the
identification and sdlection of an appropriate control set are essentia cornerstones of safe
operation at defense nuclear facilities. 1n 2002, the Board conducted numerous reviews of the
safety bases throughout the DOE complex. The Board reviewed the critical assumptions used
in the development of the safety bases, as well as the control strategies used to prevent and
mitigate accident scenarios of concern. The Board pointed out a number of specific ingtances
in which faulty assumptions and methodol ogies had been used in the development of safety
bases. These included andyses that did not ways use bounding input assumptions and that
implicitly credited non-qualified plant indications and equipment in the development of the
safety anadlyses. These deficiencies resulted in Situations wherein the safety analyses may not
have accurately bounded the actua hazard conditions for the facilitiesinvolved. Specific
examples of such deficiencies were documented by the Board in letters to DOE dated May
13, September 23, and November 4, 2002. DOE and its contractors have implemented a
number of corrective actions to correct the deficiencies.

I Unreviewed Safety Question Procedures. The USQ processis designed to identify
proposed but unanayzed changesto facilities or procedures that may affect the safety basisfor
adefense nuclear facility. Contractors must obtain gpprova from DOE before implementing a
change determined to congtitute a USQ. Since April 10, 2001, contractors have been
required to submit their USQ procedures to DOE for gpprova and to follow approved USQ
procedures thereefter. This year, the Board reviewed USQ procedures and samples of USQ
documentation obtained from defense nuclear facilities throughout the nuclear weapons
complex. Each procedure had been submitted to locd DOE site offices for gpprovad, and
most had been approved prior to the Board' s review.

11 see Appendix A for the full text of this recommendation.
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The Board found that the consstency of USQ procedures with written requirements and
DOE expectations varied widely across the complex, even among procedures approved by
DOE. Wesknesses identified by the Board included inadequacies in the safety analyses
supporting USQ determinations. The Board provided technica advice to the cognizant
DOE gte offices to assist them in correcting the deficiencies. In consequence, many of the
procedures have since been rewritten or revised. However, the adequate implementation
of the USQ process will continue to require attention, particularly as documented safety
anayses are revised and updated to fulfill the requirements of 10 CFR Part 830.

Maintenance Programsfor Defense Nuclear Facilities. The development and
implementation of an effective equipment maintenance program isa criticad dement in
ensuring safe and efficient operations at defense nuclear facilities. During 2002, the Board
continued to place high priority on the review and assessment of maintenance programs and
related activities conducted by DOE and its contractors.

In furtherance of this complex-wide initiative, in 2002 the Board conducted on-Site reviews
of maintenance programs at the Hanford Spent Nuclear Fudl Project anda  Y-12. In
each case, weaknesses in the maintenance program were found and communicated to
DOE. Asaresult of thesereviews, DOE and its contractors at these sites implemented
measures that Sgnificantly strengthen this critical safety program.  In addition to in-depth
reviews of thiskind, the Board' s Ste representatives regularly assess maintenance activities
at priority Stes.

I Criticality Safety. The Board has continued to urge DOE to establish a stable source of
funding for the development of nuclear criticdity experimentation and safety andys's
methods, as defined in the Implementation Plan for the Board's Recommendation 97-2,
Criticality Safety. In 2002, DOE made good progress toward establishing a stable
funding source when the Secretary determined that the Office of Defense Programs would
fully fund and manage the Nuclear Criticaity Safety Program (NCSP) in fiscd year 2003
and beyond. The Board has dso encouraged DOE to integrate end-user needs, including
criticdity engineer training and qualification, and experimentation, with overall management
of the NCSP. DOE has completed a Five-Y ear Criticaity Safety Program that is
responsive to these needs.

4.2.3 Recommendation 2002-3, Requirementsfor the Design, | mplementation, and
Maintenance of Administrative Controls

On December 11, 2002, the Board issued Recommendation 2002-3, Requirements for the

Design, Implementation, and Maintenance of Administrative Controls. In this recommendation,
the Board highlighted the fact that the prevention and mitigation of potentia accidents inherent in the
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mission activities at defense nuclear facilities require DOE and its contractors to identify accident
scenarios and then establish effective and reliable safety controls to address them. *2

The Board noted that engineered safety controls are preferred over administrative controls
because, in generd, engineered controls are more religble and effective. In many gpplications,
however, DOE and its contractors have concluded that discrete operator actions or administrative
programs are required to address consequences of accidents that would otherwise be unacceptable.
The Board has identified anumber of flawed adminigtrative safety controls that are proposed or in use
at various defense nuclear facilities. In many cases, DOE and its contractors have asserted thet the
methods used to establish these adminigrative controls comply with existing DOE directives.

After further analys's, the Board concluded that the DOE directives system does not contain
requirements adequate to ensure that the design, implementation, and maintenance of important safety-
related adminigtrative controls will be effective and reliable. Asaresult, the Board recommended that
DOE promulgate a set of requirements for safety-class and safety-significant administrative controls to
establish appropriate expectations for the design, implementation, and maintenance of these important
safety controls. The Board aso recommended that DOE take action to ensure that all existing
adminigrative controls that serve as safety-class or safety-significant are evauated againgt these new
requirements and upgraded as necessary.

43 TECHNICAL COMPETENCE
4.3.1 Competence of DOE and Contractor Personnel

During 2002, the Board continued to examine the competence of key hedth and safety
personnd a defense nuclear facilities. A number of years ago, DOE established a Federd Technical
Capabilities Panel to respond to the Board's concernsin thisarea. Severd initiatives resulted in
margina improvements, but not with enough substance to jugtify optimiam that thisissue waswell in
hand. In May 2002, the Board noted that the NNSA Administrator and the DOE Assistant Secretary
for Environmenta Management were enacting mgor personnd redlignments that promised improved
performance on the part of their organizations. Other actionsin this area during 2002 included the
following:

1 The Board scrutinized the contractor’s ORR for resumption of Wet Chemistry Operations
in Building 9212 at Y-12. Based on observation of demongtrations during the ORR, the
Board found that the preparations in the areas of conduct of operations and training were
inadequate. Therefore, the ORR was suspended so that these deficiencies could be
corrected.

12 5ee Appendix A for the full text of this recommendation.
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The Board continued its efforts to ensure the availability of a criticdity safety infrastructure
in support of nuclear operations (see Recommendation 97-2, Criticality Safety). The
Board stressed the need to provide stable funding for future criticality safety program
elements, place dedicated emphasis on maintenance of criticaity safety engineering training,
and minimize the ggp in criticdity services during the relocation of the Los Alamos
Criticdity Test Fadility.

The Board reviewed the safety basis, supporting programs, and operationd readiness of the
Waste Examination Facility at the Nevada Test Site, a Hazard Category 3 nuclear facility.
Many administrative support programs, such as the training and qudification program, hed
not been adequately developed or implemented to meet the requirements of nuclear
facilities as st forth in 10 CFR Part 830. Training of facility operators and outsde

mai ntenance support personnd to perform surveillance activities or preoperationa checks
was inadequate. The Board's letter of March 7, 2002, transmitted these observations to
DOE for further corrective action.

The Board found that the Office of River Protection’s (ORP) oversight of the WTP design
process was serioudy lacking in level of detail. 1n aletter to DOE dated December 16,
2002, the Board requested areport on DOE'’ s plans to strengthen the design review
process for WTP to avert future safety problems.

4.3.2 System Engineersand Federal Subject Matter Experts

Recommendation 2000-2, Configuration Management, Vital Safety Systems, urged DOE to
develop formd requirements for training and qudification of competent subject matter expertsin vita
safety systems (system engineers) for both federa and contractor organizations. As part of its response
to this recommendation, in 2001 DOE issued a sgnificant modification to DOE Order 420.1, Facility
Safety, defining respongbilities and training requirements for contractors system engineers. DOE dso
revised Order 433.1, Maintenance Management Program for DOE Nuclear Facilities, to include
requirements for establishing a system engineer program for the management of vital safety systems.

During 2002, the Board evaduated DOE' s efforts to inditutiondize the use of system engineers
and federd subject matter expertsfor vitd safety systems at defense nuclear facilities throughout the
DOE complex. The Board' s staff conducted reviews of DOE’ s implementation of this requirement at
gx DOE stes: SRS, ORNL, Pantex, LANL, ORP, and the Richland Operations Office. Staffing of
system engineers and federa subject matter experts varied consderably from site to site; only SRS was
able to satisfy most of the direction prescribed in DOE standards. The Board' s staff found thet the
federa programs at the Amarillo Site Office, and the Los Alamos Site Office were understaffed and
lacked adequate definition of roles and responsibilities for subject matter experts.

During the review a Hanford, the saff noted sgnificant deficiencies in the implementation of

Recommendation 2000-2. Specifically, the qudification and training programs for ORP s subject
meatter experts on vitd safety systems lacked the rigor required for these individuas to provide effective
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overdght of the contractors. The system engineering program at FHuor Hanford was week, with few
requirements for training and quaifying a sysem engineer. The Site has since informed the Board that
corrective actions are being taken to redress these deficiencies. The staff dso found weaknessesin this
areaa RFETS. For example, the system engineers who were assigned to vital safety systems had not
been required to participate in the work control processes for substantia modification, troubleshooting,
and repair of the systems. This Stuation has been corrected.

In a September 2002 letter to DOE, the Board rgjected DOE’ s list of federa personnel who
arefilling pogitions as subject matter expertsin DOE’ sfidd and area offices. Numerous inconsistencies
and gaps were noted in thisligt, including many vacant positions with no plansto fill them; vacant
positions to be filled from within the current DOE organization for which no candidate had been
identified; and safety system categories listed as non-exigtent, in conflict with informeation provided in the
origina report of January 2002. DOE is now in the process of resolving these discrepancies and
edablishing aplan to fill vita technica podtions. The Board will continue to emphasize to DOE the
importance of assgning qudified system engineers and federa subject matter expertsto vita safety
sysems.

44  NUCLEARFACILITY DESSGN REVIEWS

One of the Board' s statutory responsibilitiesis review of the design and construction of defense
nuclear facilities to ensure that adequate hedlth and safety requirements are identified and implemented.
These facilities must be designed and congtructed in a manner that will support safe and efficient
operaionsfor 20 to 50 years. Thisin turn requires arobust design process to ensure that appropriate
hedlth and safety controls are identified and properly implemented early in the process. |SM provides
the framework for this process. The Board's expectation is that the design and construction phases of
defense nuclear facilitieswill demondirate clear and ddliberate implementation of 1SM principles and
core functions, clearly codified in manuds of practice and implemented on design and congtruction
projects. The following are examples of the Board' s design review work in 2002:

I Tritium Extraction Facility. TEF, currently under construction at SRS, will be used to
extract tritium from target rods irradiated in commercid light water reactors. The extracted
tritium is to be used to replenish tritium reserves for the nation’ s nuclear wegpon stockpile.
The Board reviewed the application of ISM to the TEF design process to ensure that
hazards were identified and appropriate controls developed. There are two mgor hazards
associated with TEF: uncontrolled release of tritium, aradiologica hazard that can dso
cause fires or explosons and high gamma radiation from the target rods. In aletter dated
Jduly 19, 2002, the Board challenged the adequacy of design features intended to protect
workers from the potential consegquences of an earthquake. DOE'’ s response of October
17, 2002, stated that a seismic monitor and darm system would be added to the TEF
design. Overdl, the Board was able to resolve 46 potentiad heath and safety issues
associated with the project. These issues and their resolution are documented in DOE's
November 18, 2002, letter to the Board.
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I Hanford Waste Treatment Plant (WTP). The Board continues oversight of the design and
safety basisfor WTP a Hanford. The Board's activities focused on two mgjor areas during
2002: adequacy of the structural design, and review of the Preliminary Safety Anadlysis Report.
Review of the structural design focused on those € ements completed early in the congtruction
life cycle. This gpproach was taken to accommodate DOE' s aggressve schedule, whereby
congruction is alowed to commence before the overdl structura design has been completed.
In duly 2002, the Board reviewed the High-Level Waste (HLW) and Low-Activity Waste
(LAW) basemat designs, and concluded that, dthough three seismic questions remained,
aufficient margin existed in the design to dlow congtruction to move forward.  Subsequently,
two of these three questions were satisfactorily answered. The remaining question isthe
spectra response associated with attenuation relationships.

This issue continues to be bounded by the design margins imposed upon the structurd design.
The Board remains interested in the management of these margins, to better understand any
overdl hedth and safety impacts from future changes in margin vaues. 1n a December 2002
letter, the Board requested that DOE provide a report describing how structurd design
marginswill be managed as afunction of design uncertainty. The responseto thisrequest is
expected in early 2003. The Board aso requested that summary structura reports for the
HLW, LAW, and Pretreatment Facilities be prepared so that a full assessment of the structura
design and supporting andysis can be completed. These reports will be used by DOE and the
Board to understand each facility’ s Structural response to seismic loads, and to detect
important, yet subtle, modeling and computation anomaies that could affect safety. These
reports are expected to be completed during calender year 2003.

The Board has dso been maintaining oversight of WTP congtruction. When out-of -
specification concrete was placed for the LAW basemat, the Board questioned the effect this
could have on the structurd integrity of the building under al design loading conditions. In
response to the Board' s inquiry, WTP developed a systematic approach to investigating and
correcting the areas of weak concrete.

WTP has dected to implement aunique |SM review process to evauate the design’'s
adequacy and to ensure that al health and safety issues have been addressed. The Board
reviewed this process and determined that systematic weaknesses might exist, among them a
falure to identify conditions requiring safety-related controls and poor execution of  supporting
caculations. DOE’s contractor had initiated but not yet completed corrective actions to
address these deficiencies. Findly, the Board found that hedth and safety requirements
delineated in DOE Order 420.1, Facility Safety, and DOE Standard DOE-STD-3009-94,
Change Notice 2, Preparation Guide for U.S. Department of Energy Nonreactor Facility
Safety Analysis Reports, were not being fully met. In this case, the design contractor used
incorrectly DOE’ s evad uation guiddines for determining the adequacy of safety systems. The
Board noted this deficiency in aletter to DOE dated November 4, 2002, and requested a
letter report on corrective actions. DOE’ s response is expected in early 2003.
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Highly Enriched Uranium Materials Facility (HEUMF). HEUMF a Y-12 isbeing
designed to provide long-term consolidated storage. Review of the conceptua design of the
facility disclosed a number of design weaknesses. Although the facility must be cagpable of
withgtanding an earthquake, the Board determined that the proposed structura configuration
would not safely resst seiamic forces. Additiond strengthening was provided. The Board dso
found design deficiencies that could thresten the criticality-safe configuration of uranium
dorage cans. As aresult, the storage design was reconfigured to render it safe from seismic
forces.

Pit Disassembly and Conversion Facility (PDCF). The Board reviewed the preliminary
design and the Facility Design Descriptions of PDCF, to be constructed at SRS. The Board's
review reveded the need for further sudy of the geologica soft zone in the area proposed for
the foundation, and for improvements in the safety and hazard analyses for worker protection.
The Board has noted severd positive features of the PDCF design: a sand filter for building
confinement, 3 to 4 hour fire barriers between mgor processing areas, two independent
sources of emergency power, and a conservative Selsmic response spectrum.
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5. INFORMING THE PUBLIC

The Board keegps the public informed of its work through public meetings, quick responsesto
public requests for documents, effective responses to public inquires into hedth and safety issues, outreach
activities of the Board' s Site representatives, and an Internet website.

51 PUBLIC MEETINGS

During 2002, the Board conducted a public meeting in Pleasanton, Cdifornia, near LLNL. This
meeting focused on LLNL’simplementation of Recommendations 2000-2, 94-1, and 2000-1, and the
adequacy of LLNL’s support for nuclear explosive operations at the Pantex Plant.

5.2 RESPONDING TO PUBLIC REQUESTS

The Board responded to numerous public requests for documents and information during 2002.
The Board a so responded to 16 requests filed under the Freedom of Information Act (FOIA). The
average response time was 11 working days, as compared with the statutory requirement of 20 working
days. The Board has posted on its website a complete list of FOIA requests processed since 2000.

53 ELECTRONIC ACCESS

The Board redesigned its website (Www.dnfsb.gov) in 2002 to keep pace with rapid changesin
Internet technologies, and to meet federa regulations and security requirements. Restructuring the site with
date-of-the-art technology has made it easier to update with limited staff, thus ensuring timely posting of
essential documents. The improved design has made the website more attractive and easer for the public
to use, and hasimproved the process of recruiting for potential gpplicants. The redesigned website also
enhances bility for individuas with disabilities, and offers convenient and thorough public accessto
the Board' s oversight work.

The Board established a priority to comply with the Government Information Security Reform Act
and other federa standards for information security. In furtherance of that objective, the Board subjected
itsinformation security systems to an independent audit. While the audit found no significant weaknesses,
it identified ways to improve the Board' s security policies and procedures. The recommendations from the
audit are now being implemented to ensure that the Board' sinformation security posture is capable of
countering continua and changing cyber threets.

54  INQUIRIESINTO HEALTH AND SAFETY ISSUES
The Board often receives information regarding potentia health and safety hazards from private
citizens or from employees at defense nuclear facilities. The Board treats these matters with the utmost

seriousness by assigning members of its lega and technicd saff to investigate or inquire further. These
inquiries, which may involve interviews, review of documents, and Ste vigts, are continued until the Board
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is able to reach atechnica judgment on theissuesraised. If the Board finds that a hedlth or safety hazard
exigs, it takes prompt action to inform DOE and closaly monitors DOE' s corrective actions. When the
Board receives information on matters outsde itsjurisdiction, such as aleged crimind activities or unlawful
personnel practices, it refers the information to the appropriate federd agency for action.

During 2002, the Board directed inquiries into health and safety issues at DOE Headquarters,
Hanford, LANL, Pantex, and Fernald. The Ferndd inquiry resulted in improvements to hazard
categorizations used in planning for the safe execution of cleanup. The headquarters inquiry resulted in
increased attention to quality assurance in such areas as design and procurement. Additiondly, the inquiry
resulted in improved DOE and DOE contractor activities to prevent the introduction of suspect/counterfeit
items into safety or mission-sengtive applications, and improved programs to respond to emergent
problems concerning suspect/ counterfeit items. However, arecent Board staff review identified an
eroson in DOE activities regarding suspect/counterfeit items and shortcomingsin DOE’ sresponseto a
Department of Defense notification of a suspect/counterfeit parts adert. Suspect/counterfeit parts, items,
and equipment continue to be supplied to DOE and congtant attention is required to detect, prevent the
ingalation, and, where ingdled, to remove potentidly discrepant items which could pose athrest to the
hedlth and safety of workers and the genera public. The Board continues to devote substantia resources
to assst DOE in implementing effective qudity assurance programs and effective controls on
suspect/counterfeit items.

55 SITEREPRESENTATIVE ACTIVITIES

The Board enhancesiits on-gte hedth and safety oversight of defense nuclear facilities by assigning
experienced technicd staff membersto full-time duty at priority DOE Stes. Pantex, Hanford, RFETS,
SRS, Y-12, and LANL. Site representatives conduct first-hand assessments of nuclear safety
management to identify health and safety concerns promptly. They meet regularly with the public, union
members, Congressond staff members, and public officias from federd, Sate, and locd agencies. The
Board receives regular briefings from its Site representatives in person, and maintains continuous contact
with them using dl avalable media
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DEFENSE NUCLEAR FACILITIES
SAFETY BOARD

[Recommendation 2002-1}
Quality Assurance for Safety-Related
Software

AGENCY: Defense Nuclear Facilities
Safety Board.

ACTION: Notice, recommendation.

SUMMARY: The Defense Nuclear

- Facilities Safety Board has made a
recommendation to the Secretary of
Energy pursuant to 42 U.S.C. 2286a(a)(5)
concerning quality assurance for safety-
related software.
DATES: Comments, data, views, or
arguments concerning this
recommendation are due on or before
November 8, 2002.
ADDRESSES: Send comments, data,
views, or arguments concerning this
recommendation to: Defense Nuclear
Facilities Safety Board, 625 Indiana
Avenue, NW., Suite 700, Washington,
DC 20004~-2901.
FOR FURTHER INFORMATION CONTACT:
Kenneth M. Pusateri or Andrew L.
Thibadeau at the address above or
telephone (202) 634-7000.

Dated: October 1, 2002.
John T. Conway,
Chairman.

September 23, 2002.

Background

Two core Integrated Safety
Management (ISM) functions evolving
from the Department of Energy’s (DOE)
implementation of Defense Nuclear
Facilities Safety Board (Board)

Recommendation 95-2, Safety
Management are: (1) Analyzing hazards;
and (2) identifying and implementing
controls to prevent and/or mitigate
potential accidents. DOE relies heavily
on computer software to analyze
hazards, and design and operate
controls that prevent or mitigate
potential accidents.

DOE and its contractors use many
codes to evaluate the consequences of
potential accidents. Safety controls and
their functional classifications are often
based on these evaluations. Functional
classifications establish the level of rigor
to which controls are designed,
procured, maintained, and inspected.
The robustness and reliability of many
structures, systems, and components
(SSCs) throughout DOE's defense
nuclear complex depend on the quality
of the software used to analyze and to
guide these decisions, the quality of the
software used to design or develo
controls, and proficiency in use o?the
software. In addition, software that
performs safety-related functions in
distributed control systems, supervisory
control and data acquisition systems
(SCADA), and programmable logic
controllers {PLC) requires the same high
quality needed to provide adequate
protection for the public, the workers,
and the environment. Other types of
software, such as databases used in
safety management activities, can also
serve important safety functions and
deserve a degree of quality assurance
commensurate with their safety
significance.

some areas where there is at
present no substantial activity in
development of new software for safety
applications, new calculations are
usually based on existing codes, with
data inputs and some logic chains often
modified to fit the problems of the
moment. It is therefore necessary to
ensure that software so modified is not
placed in general use in competition
with generally validated and more
widely useable software.

Software quality assurance (SQA)
provides measures designed to ensure
that computer software will perform its
intended functions. Such measures
must be applied during the design,
testing, documentation, and subsequent
use of the software, and must be
maintained throughout the softwara life
cycle. It is generally accepted that an
effective SQA program ensures that:

¢ All requirements, including the
safety requirements, are properly
specified.

* Models are a valid representation of
the physical phenomena of interest, and
digital control functions are properly
executed.

e Input and embedded data are
accurate.

o Software undergoes an appropriate
verification and validation process.

¢ Results are in reasonable agreement
with available benchmark data,

¢ All internal logic states of PLCs and
SCADA are understood, so that no
sequence of inputs, even those due to
component failure, can leave the
controlled system in an unexpected or
unanalyzed state. .

o Computer codes are properly and
consistently executed by analysts.

* Code modifications and
improvements are controlled, subjected
to regression and re-acceptance testing,
and documented.

DOE identified inadequate SQA as a
problem as early as December 1989,
when its Office of Environment, Safety
and Health (DOE~EH) issued- - - -
ENVIRONMENT, SAFETY & HEALTH
BULLETIN EH-89-9, Technical
Software Quality Assurance Issues. This
bulletin states, “Inadequate SQA for
scientific and technical codes at any
phase in their “life cycle” may not only
result in lost time and/or excessive
project costs, but may also endanger
equipment and public or occupational
sectors.” The bulletin cites problems
with all three types of software noted
above (analysis, design, and operation).
Likewise, a 1997 assessment performed
by DOE’s Accident Phenamenology and
Consequence Assessment Methodology
Evaluation Program determined that
only a small fraction of accident
analysis computer codes meet current
industry SQA standards. SQA problems
continue to persist, as documented in
the Board’s technical report DNFSB/
TECH-25, Quality Assurance for Safety-
Related Software at Department of
Energy Defense Nuclear Facilities,
issued in January 2000,

An integrated and effactive SQA
infrastructure still does not exist within
DOE. This situation can lead to both
errors in technical output from software
used in safety analyses and incorrect
performance of instrumentation and
controls for safety-related systems. In a
letter to DOE dated January 20, 2000,
the Board identified these deficiencies
and requested that DOE provide a
corrective action plan within 60 days.
On October 3, 2000, the Board raceived
DOE's corrective action plan, but found
that it did not sufficiently respond to
the Board’s concerns. On October 23,
2000, the Board asked for a new plan of
action; DOE has never submitted a
revised plan, although several
deliverables under the original plan
have been received.

During the Board’s August 15, 2001,
public meeting on quality assurance,
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DOE proposed a revised set of actions to
improve SQA processes and practices.
Since then, DOE has-attempted to
develop a Quality Assurance
Improvement Plan that includes SQA as
a key goal. This action now appears
stalled as a result of internal differences
over objectives and funding. Thus,
despite well over two years of effort,
DOE has failed to develop and
implement effective corrective actions
in response to the Board's reporting
requirement.

This situation is not acceptable. To
improve SQA in the DOE complex, the
Board recommends prompt actions to
achieve the following:

Responsibility and Authority

1. Define respensibility and authority
for the following: developing SQA
guidance, conducting oversight of the
development and use of software
important to safety, and directing
research and development as noted
below. Roles and responsibilities should
address all software important to safety,
including, at a minimum, design
software, instrumentation and control
software, software for analysis of
consequences of potential accidents,
and other types of software, such as
databases used for safety management
functions.

2. Assign those responsibilities and
authorities to offices/individuals with
the necessary technical expertise.

Recommended Computer Codes for
Safety Analysis and Design

3. Identify software that would be
recommended for use in performing
design and analyses of SSCs important
to safety, and for analysis of exgected
consequences of potential accidents.

4. Identify an organization responsible
for management of each of thess
software tools, including SQA, technical
support, configuration management,
training, notification to users of
problems and fixes, and other official
stewardship functions.

Proposed Changes to the Directives
Systermn

5. Establish requirements and
guidance in the DOE dirsctives system
for a rigorous SQA process, including
specific guidance on the following:
grading of requirements according to
safety significance and complexity;
performance of safety reviews,
including failure analysis and fault
tolerance; performance of verification
and validation testing; and training to
ensure proficiency of users.

Research and Development

6. Identify evolving areas in software
development in which additional
research and development is needed to
ensure software quality.

Appendix—Transmittal Letter to the
Secretary of Energy Defense Nuclear
Facilities Safety Board

September 23, 2002.

The Honorable Spencer Abraham, Secretary
of Energy, 1000 Independence Avenue,
SW., Washington, DC 20585-1000.

Dear Secretary Abraham: The Defense

Nuclear Facilities Safety Board (Board) has

been following closely the Department of

Energy’s (DOE) response to a reporting

requirement dated January 20, 2000, which

requested a corrective action plan to address
deficiencies documented in the Board's
technical report DNFSB/TECH-25, Quality

" Assurance for Safety-Relatéd Software at’

Department of Energy Defense Nuclear
Facilities. Although more than two years
have since elapsed, DOE bas been unable to
develop and execute an acceptable plan to
resolve these issues, some of which were
identified as early as 1989. Since the Board's
August 15, 2001, public meeting on quality
assurance, DOE has been developing an
overal! Quality Assurance Improvement Plan
that includes software quality assurance as a
key element, but this effort has not yet
produced any substantial results.

As aresult, the Board on September 23,
2002, unanimously approved
Recommendation 2002-1, Quality Assurance
for Safety-Related Software, which is
enclosed for your consideration. After your
receipt of this recommendation and as
required by 42 U.S.C. 2286d(a), the Board
will promptly make it available for access by
the public in DOE's regional public reading
rooms. The Board believes that the
recomunendation contains no information
that is classified or otherwise restricted. To
the extent this recommendation does not
include information restricted by DOE under
the Atomic Energy Act of 1954, 42 U.S.C.
2161-68, as amended, please see that it is
promptly placed on file in your regional
public reading rooms. The Board will also
publish this recommendation in the Federal
Register.

Sincerely,

John T. Conway,

Chairman.

{FR Dac. 02~-25488 Filed 10—8-02; 8:45 am]
BILLING CODE 3670-01-P
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DEFENSE NUCLEAR FACILITIES
SAFETY BOARD

{Recommendation 2002-2)

Weapons Laboratory Support of the
Detense Nuclear Complex

AGENCY: Defense Nuclear Facilities
Safety Board.
ACTION: Notice, recommendation.

SUMMARY: The Defense Nuclear
Facilities Safety Board has made a
recommendation to the Secretary of
Energy pursuant to 42 U.S.C. 2286a(a)(5)
concerning weapons laboratory support
of the defense nuclear complex.

DATES: Comments, data, views, or
arguments concerning the
recommendation are due on or before
November 12, 2002.

ADDRESSES: Send comments, data,
views, or arguments concerning this
recommendation to: Defense Nuclear
Facilities Safety Board, 625 Indiana
Avenue, NW,, Suite 700, Washington,
DC 20004-2901. )

FOR FURTHER INFORMATION CONTACT:
Kenneth M. Pusateri or Andrew L.
Thibadeau at the address above or
telephone (202) 694-7000.

Dated: October 7, 2002.
John T. Conway,
Chairman.

Background

In the past, the Defense Nuclear
Facilities Safety Board (Board) has
issued recommendations addressing the
need for weapons laboratories to
support the safety of nuclear explosive
operations at the Pantex Plant.
Specifically, Recommendation 93-6,
Maintaining Access to Nuclear Weapons
Expertise in the Defense Nuclear
Facilities Complex, addressed
preserving expertise in the defense
nuclear facilities complex. Both the

A-3

Board and the Department of Energy
(DOE) have devoted significant
resources to implementing this
recommendation and to maintaining
access to the unique knowledge of
individuals who were engaged for many
years in critical defense nuclear
activities, such as weapons design and
testing. The continued support by such
individuals is necessary to avoid future
safety problems in these and related
activities, and to maintain the safety of
activities with existing weapons.

The Board is encouraged by the
initiatives undertaken thus far to ensure
access to the capabilities and experience
of such individuals while they are still
available. Activities such as those at the
Theoretical Institute for Thermonuclear
and Nuclear Studies at Los Alamos
National Laboratory and the Intern
Program at Sandia National Laboratories
provide excellent opportunities to
introduce new personnel to the
weapons programs.

However, after visiting each of the
weapons laboratories (Los Alamos
National Laboratory, Lawrence
Livermore National Labaratory, and
Sandia National Laboratories) to discuss
laboratory support for the safety of
nuclear explosive operations at the
Pantex Plant, the Board has become
increasingly concerned that an
additional problem regarding technical
expertise must be addressed. The
weapons laboratories have not taken
adequate steps to ensure that
experienced staff members who can
employ their specialized knowledge are
readily available to the defense nuclear
complex, especially to operations at the
Pantex Plant. While some new talent is
being developed, it will be years before
these new individuals can be
shepherded adequately through the
nuclear weapons complex, inculcated
with the unique knowledge gained
through years of dedicated weapons
laboratory work, and mentored in those
skills required to maintain the stockpile
safely. In the meantime, highly
experienced specialists responsible for
individual weapon programs are leaving
the complex and delays in addressing
safety issues continue to occur.

Some of these delays were highlighted
in a letter dated August 1, 2002, from
the Board to the Acting Director of the
National Nuclear Security
Administration, which addressed a
specific safety improvement at the
Pantex Plant. In that letter, the Board
emphasized the need to designate a
single person who would serve as the
point of contact for each weapon system
at each appropriate weapons laboratory.
That individual should be empowered
to integrate and coordinate for his or her
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laboratory all information needed to
respond to questions concerning the
system under his or her purview and to
provide the technical support required
by the defense nuclear complex with
regard to that system. The significant
responsibilities assigned to these
individuals will require care in their
selection. There should be an internal
process in place that provides for
training and mentoring to ensure that
they fully understand their weapon
system and can competently judge how
and when to draw on appropriate
laboratory resources for the support
needed by the complex to ensure safety.
DOE is not adequately addressing this
issue.

The example highlighted in the
Board’'s August 2002 letter also .
indicated the need for better
coordination between points of contact.
In the example, both internal laboratory
and inter-site communications were
necessary between personnel who had
been developing a technical application
for several weapon programs and those
responsible for one of the weapon
programs. Both lines of communication
broke down. As part of its actions to
establish adequate points of contact,
DOE will need to address proper
communications amongst groups
working on cross-platform projects, and
to ensure that the appropriate resources
are prioritized to provide critical
stockpile support.

In formulating its Recommendation
93-6, the Board recognized some of the
difficulties DOE would face in its
stockpile stewardship program. That
recognition was implicit in the
statement: ‘‘Although it may be
relatively straightforward to maintain
these capabilities in the near term,
ensuring their availability 5 to 20 years
in the future may be very difficult.” The
Board is concerned that, without
attention to the near-term problems
associated with supporting the
stockpile, the gains achieved in
addressing Recommendation 93-6 are in
danger of being lost.

Further, since the size and scope of
the nuclear weapons stockpile have
been reduced, and research and
development leading to new weapons
has been restricted, it appears that there
has been an increase in *“work-for-
others’* programs. The focus of the
nuclear weapons laboratories on the
nuclear weapons complex as their
number one priority has waned. The
Board was encouraged by the
Secretary’s staternent at DOE's October
2001 Quarterly Leadership Mesting that
DOE's “overarching mission is national
security.” However, it appears that this
message is still not being effectively

implemented within DOE and its
weapons laboratories.

Recommendation

To address the above issues, the
Board makes the following
recommendations to ensure safety in
weapons programs:

1. That the Secretary of Energy update
and reemphasize DOE policies and
Orders (e.g., DOE Order 5600.1,
Management of the DOE Weapon
Program and Weapon Complex) as
needed to ensure that the nuclear
weapons program is assigned the top
priority among all activities at the
weapons laboratories.

2. That a process be developed to
ensure the assignment of a senior

individual, as the point of contact for

each weapon system under the purview
of each weapons laboratory. This
process should include:

(a) Adequate selection criteria;

(b) Appropriate training and
mentoring programs (as necessary) to
ensure that each individual selected is
fully knowledgeable about the weapon
system assigned to him or her, as well
as internal weapons laboratory programs
and procedures;

{c) Formal planning for succession of
individuals when they retire or are
replaced; and

(d) Periodic dissemination of updated
listings of points of contact to the
defense nuclear complex.

3. That the internal organizational
structure, programs, and procedures of
the weapons laboratories be aligned to
ensure that these senior, technically
competent individuals are empowered
(i.e., given the authority and the
funding) to direct appropriate resources
of their laboratories to provide the
support needed to ensure the safety of
operations in the nuclear complex
related to the weapons under their
purview.

4. That DOE establish a position at
each DOE site office with responsibility
for a nuclear weapons laboratory to
ensure that requirements of the defense
nuclear complex for support by that
laboratory are tracked and met. These
positions should be filled by personnel
with the appropriate competence and
experience who have the authority to
resolve competing requirements for
resources.

John T. Conway,
Chairman.

Appendix—Transmittal Letter to the
Secretary of Energy

Defense Nuclear Facilities Safety Board
October 3, 2002.

The Honorable Spencer Abraham,

A-4

Secretary of Energy, 1000 Independence
Avenue, SW., Washington, DC 20585-
1000.

Dear Secretary Abraham: The Defense
Nuclear Facilities Safety Board (Board) has
been following the Department of Energy’s
(DOE) efforts to provide appropriate
technical support to its defense nuclear
facilities, particularly the Pantex Plant. The
complexity and uniqueness of the technical
safety issues that arise in the nuclear
weapons complex require the concerted
effort of a cadre of highly competent
individuals with expertise not generally
available in industry or academia. Most of
the personnel with this training and
experience are employed at Los Alamos
National Laboratory, Lawrence Livermore
National Laboratory, and Sandia National
Laboratories.

The Board is concerned that the number of
nuclear weapons experts is declining and the
focus of remaining experts is being diverted
to other areas. Action is required to change
this trend and to re-emphasize the primary
role and obligation of the weapons
laboratories to support DOE's nuclear
weapon-related activities, including the
formal training and development of new
experts. )

As a result, the Board on October 3, 2002,
unanimously approved Recommendation
2002-2, Weapons Laboratory Support of the
Defense Nuclear Complex, which is enclosed
for your consideration. After your receipt of
this recommendation and as required by 42
U.S.C. 2286d(a), the Board will promptly
make it available to the public. The Board
believes that the recommendation contains
no information that is classified or otherwise
restricted. To the extent this recommendation
does not include information restricted by
DOE under the Atomic Energy Act of 1954,
42 U.S.C. 2161-68, as amended, please see
that it is promptly placed on file in your
regional public reading rooms. The Board
will also publish this recommendation in the
Federal Register.

Sincesely,

John T. Conway,

Chairman.

[FR Doc. 02-25846 Filed 10-9-02; 8:45 am|
BILLING CODE 3670-01-P
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DEFENSE NUCLEAR FACILITIES
SAFETY BOARD

[Recommendation 2002-3]

Requirements for the Design,
Implementation, and Maintenance of
Administrative Controls

AGENCY: Defense Nuclear Facilities
Safety Board.

ACTION: Notice, recommendation.

SUMMARY: The Defense Nuclear
Facilities Safety Board has made a
recommendation to the Secretary of
Energy pursuant to 42 U.S.C. 2286a(a)(5)
concerning requirements for the design,
implementation, and maintenance of
administrative controls.

DATES: Comments, data, views, or
arguments concerning the
recommendation are due on or before
January 21, 2003.

ADDRESSES: Send comments, data,
views, or arguments concerning this
recommendation to: Defense Nuclear
Facilities Safety Board, 625 Indiana
Avenue, NW., Suite 700, Washington,
DC 20004-2001.

FOR FURTHER INFORMATION CONTACT:
Kenneth M. Pusateri or Andrew L.
Thibadeau at the address above or
telephone (202) 694—~7000.

Dated: December 16, 2002,
John T. Conway,
Chairman.

Background

The implementation of an effective and
reliable set of controls is one of the most
important cornerstanes of safe operation at
defense nuclear facilities. In this context, the
term “control” refers to those structures,
systems, and components (SSCs) and
administrative controis that prevent or
mitigate undesirable consequences of
postulated accident scenarios. The Defense
Nuclear Facilities Safety Board (Board} has
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compiled a set of obssrvations that are
particularly relevant to the development and
implementation of administrative coatrols in
the Department of Energy's (DOE) defense
nuclear complex. The results of these reviews
and observations are summarized in this
recommendation.

It has been well recognized that
administrative controls play an important
role in establishing and maintaining overall
safety of nuclear activities. Previous
technical reports issued by the Board have
underscored the need for gei htened
vigilance in the selection an
implementation of task-specific
administrative controls, as well as those of a
more programmatic nature (e.g., criticality
control programs). In particuiar, in DNFSB/
TECH-28, Safety Busis Expectations for
Existing Department of Energy Defense
Nuclear Facilities and Activities (Qctober
2000), the Board observed the need for DOE
to promulgate additional guidance in this
area, However, DOE has taken little action to
provide the degree of specificity necessary to
properly design, implement, and monitor the
effectiveness of important administrative
controls.

Administrative controls have been defined
in the DOE Nuclear Safety Management rule
as, “* * * the provisions relating to the
organization, management, procedures,
recordkeeping, assessment, and reporting
necessary to ensure safe operation of a
facility.” 10 CFR 830.3(a). In practice,
however, the concept of an administrative
control is used more broadly in the context
of hazard prevention and mitigation. In this
regard, an administrative control can be
viewed as an extension of a hazard control
and defined accordingly. Thus from a
broader and more operational perspective,
some administrative controls should be
treated similarly to engineered or design
features that are used to eliminate, limit, or
mitigate potential hazards.

DOE has promulgated guidance to assist
facilities in the classification of controls. In
general, controls necessary to prevent or
mitigate significant consequences to the
public are classified as "'safaty-class” and
controls which contribute significantly to
defense-in-depth or worker safety are
classified,as “‘safety-significant.” However,
this guidance has been directed primarily at
engineered controls and has been largely
silent with respect to the functional
classification of administrative controls. The
Board has observed a number of instances in
which administrative controls have been
implemented in situations where a
corresponding engineered feature would
warrant functional classification as either
safety-significant or safety-class. A number of
defense nuclear facilities have explicitly
characterized certain administrative controls
as either safety-class or safety-significant
from a functional classification perspective
in the context of existing DOE guidance.

In addition to controls involving discrete
operator actions, a number of administrative
controls are more programmatic in nature.
Examples of such programmatic controls
include combustible oading programs
(associated with fire protection programs),
operator training programs, and inservice

inspection programs. The Board has observed
a number of instances, similar to the
examples involving specific operator actions,
in which such programmatic controls are
credited for the prevention and mitigation of
specific hazard scenarios.

Weaknesses in the Implementation of
Important Administrative Controls

The Board has observed that the
development and implementation of
important administrative controls have not
always conformed to the expectations and
quality standards that would be applied to
corresponding safety-class engineered
features. The following examples illustrate
this point:

1. During a review of the process controls
for a new aqueous recovery line for
plutonium 238 (Pu-238) at Los Alamos
National Laboratory (LANL), the Board found
that the facility had placed heavy reliance on
administrative controls in lieu of engineered
controls. However, LANL had not planned to
incorporate many of these administrative
controls, some of which were safety-related,
into Technical Safety Requirements (TSRs)
prior to the startup of the Pu-238 recovery
process. Exampies include procedural
controls on the makeup of strong acids used
to elute jon exchange resin and procedural
controls designed to monitor for resin dryout.
Strong acids can react violently with the ion
exchange resin, and resin dryout can also
lead to energetic reactions. These concerns
were communicated to DOE in a Board letter
dated April 23, 2002.

2. During a review at the Y-12 National
Security Complex, the Board noted that the
fire protection program for Building 9212 B~
1 Wing identified 21 administrative controls
needed to protect the facility during testing
and process restart. These administrative
controls include operational considerations
in the use of organic solvents, a transient
combustible control program, control of
ignition sources, and designated laydown
areas for combustible materials. The Board
determined that the various administrative
controls were not ailways updated or
modified to reflect changes in plans or
equipment, and that there were significant
deficiencies in the contractor’s compliance
with these controls. Most important, there
was no program providing for a periodic
review to verify that the administrative
controls associated with B-1 Wing remained
fully effective. Significantly, many of these
administrative controls could be supplanted
by the installation of an engineered control-
a fire suppression system. These issues were
communicated to DOE in a letter from the
Board dated May 13, 2002.

3. At the Savannah River Site, the safety
analysis for HB-Line Phase 2 operations
contains requiraments for strict control of
combustibles in rooms 410N and 4108S to
protect the process tanks in the area. The
controls limit the total quantity of
combustibies to 400 pounds wood equivalent
and specify separation distances between
combustibles and tank supports. However,
the transient combustible control procedure
did not include this portion of HB-Line,
indicating that this administrative control
was not complete. Further, a review by
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Westinghouse Savannah River Company
{WSRC) indicated that the quantity of
combustibles in the area may actually be as
high as 5,670 pounds wood equivalent,
providing sufficient fuel to produce a high-
temperature {1200°C) flashover fire in the
area and boil off the tank contents. Asa
result, it was determined that combustible
control was no longer a viable administrative
control for this area. Instead, WSRC has
implemented an additional administrative
control to limit the concentration of
plutonium in the tanks to 5.5 grams per liter
to prevent unacceptable consequences of a
fire in this area. The details of these issues
were documented in a letter from the Board
dated July 20, 2001.

Recommendation

The development, selection, and
implementation-of an effective set of bazard
controls are among the most important
elements of nuclear safety. At defense
nuclear facilities, DOE has established a
priority system that favors preventive over
mitigative measures, and passive design
features over active controls. The approved
system recognizes that, where necessary or
practical, administrative controls may play
an important role in hazard prevention and
mitigation.

In the Board'’s view, the activities
associated with the development,
implementation, and ongoing verification
and validation of safety-class and safety-
significant administrative controls should be
conducted with the same degree of rigor and
quality assurance as that afforded engineered
controls or design features with similar safety
importance. Therefore, the Board
recommends the following:

1. DOE should promulgate a set of
requirements for safety-class and safety-
significant administrative controls to
establish appropriate expectations for the
design, implementation, and maintenance of
these important safety controls. The
requirements should address the following at
a minimum: '

(a) Specific design attributes to ensure
effectiveness and reliability;

{b) Specific TSRs and limiting conditions
of operation;

{c) Specific training and qualifications to
ensure that the appropriate facility operators,
maintenance and engineering personnel,
plant management, and other staff properly
implement each control;

(d) Periodic reverification that each control
remains effective; and

{e) Root cause and failure analyses, similar
to those required upon failure of an
engineered system.

2. DOE should ensurs that all existing
administrative controls that serve the
function of a safety-class or safety-significant
control are evaluated against these new
requirements and upgraded as necessary and
appropriate to meet DOE's expectations.
Jobn T. Conway,

Chairman.
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Appendix—Transmittal Letter to the
Secretary of Energy

Defense Nuclear Facilities Safety Board
December 11, 2002.

The Honorable Spencer Abraham,

Secretary of Energy, 1000 Independence
Avenue, SW., Washington, DC 20585-1000.
Dear Secretary Abraham: The prevention

and mitigation of potential accidents
inherent in the mission activities at defense
nuclear facilities is a fundamental objective
of both the Department of Energy (DOE) and
the Defense Nuclear Facilities Safety Board

(Board). This objective requires DOE and its

contractors to identify accident scenarios and

then establish effective and reliable safety
controls to address them. Engineered controls
are preferred over administrative controls
because, in general, engineered controls are
considered to be more reliable and effective
than administrative controls. However, in
certain applications, DOE and its contractors
have concluded that discrete operator actions
or administrative controls are required to
address consequences of accidents that
would otherwise be unacceptable.

The Board agrees with DOE's overall
guidance for a hierarchy of controls and
agrees that administrative controls are
sometimes appropriate to prevent or mitigate
accident consequences—even those that
exceed evaluation guidelines for risk to the
public. However, the Board has identified a
number of administrative safety controls,
proposed or in use, at various defense
nuclear facilities that are technicaily
inadequate. In many cases, DOE and/or its
contractors have asserted that the methods
used to establish these administrative
controls comply with existing DOE
directives. After further analysis, the Board
has concluded that the DOE directives
system does not contain adequate
requirements for the design, implementation,
and maintenance of important safety-related
administrative controls to ensure that they
will be effective and reliable.

As aresult, the Board on December 11,
2002, unanimously approved
Recommendation 2002-3, Requirements for
the Design, Implementation, and
Maintenance of Administrative Controls,
which is enclosed for your consideration.
After your receipt of this recommendation
and as required by 42 U.S.C. 2286d(a), the
Board will promptly make it available to the
public. The Board believes that the
recommendation contains no information
that is classified or otherwise restricted. To
the extent this recommendation does not
include information restricted by DOE under
the Atomic Energy Act of 1954, 42 U.S.C.
2161-68, as amended, please see that it is
promptly placed on file in your regional
public reading rooms. The Board will also
publish this recommendation in the Federal
Register. The Board will evaluate the
Department of Energy response to this
recommendation in accordance with Board
Policy Statement 1, Criteria for Judging the
Adequacy of DOE Responses and
implementation Plans for Board
Recommendations.

Sincerely,

John T. Conway,

Chairman.

{FR Doc. 02-32033 Filed 12-19-02; 8:45 am]
BILLING CODE 3670-01-p




APPENDIX B

Reporting Requirements

Date of Letter Subject Response Response
Required Due

December 27 Address secondary confinement system design deficiencies and Report 90 Days
primary confinement systems at the Y-12 Highly Enriched Uranium
Materials Facility

December 16 Management of structural design margins and plans to Report 45 Days
systematically review the Hanford Waste Treatment Plant design

November 13 Address criticality safety for operations in Building 9212 and actions NNSA 60 Days
taken to ensure the continued adequacy of the Y-12 criticality safety Report
program Contractor 60 Days

Report

November 13 DOE actions to ensure that controls, such as continuous air Briefing 60 Days
monitors and radiation alarm monitors, are afforded protection
required by safety-significant designation at the Pantex Plant

November 4 DOE resolutions of safety and design deficiencies at the Hanford Report 60 Days
Waste Treatment Plant

September 23 Safe storage of sodium fluoride (NaF) traps stored in Building 3019A Briefing 60 days
at the Oak Ridge National Laboratory

August 9 Recommendations 94-1 and 2000-1 Implementation Plan, Revision 2, Briefing 30 Days
plans and schedules for stabilizing nuclear material at LANL IP Rev. No Time

Date Specified

August 1 Design agency designation of asingle integrated point of contact Briefing 30 Days
for each weapon system

July 19 Describe the seismic-detection and alarm system test program for the Report 60 Days
Savannah River Tritium Extraction Facility and identify the safety
design feature to be incorporated in the event the af orementioned
system proves impractical or ineffective

July 17 Outline specific actions DOE will take to implement Report 60 Days
recommendations of the DOE Commission on Fire Safety and
Preparedness

July 12 Address issues concerning verification of plutonium oxide Report 60 Days
stabilization

June 27 Summarize DOE'’s plan for further development of alternative Report 60 Days

technologies for removal of cesium from salt wastes at SRS
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Date of Letter Subject Response Response
Required Due

May 20 Mesasures taken to improve the safe management of inactive nuclear Report 120 Days
materials at sites managed by NNSA

May 13 Fire protection issues for Building 9212, B-1 Wing, at the Y-12 Report 60 Days
National Security Complex

April 23 Identified deficiencies in new Plutonium-238 Scrap Recovery Line at Report 60 Days
the Los Alamos National Laboratory

April 19 Emergency power system at the Lawrence Livermore National Briefing 30 Days
Laboratory’s Plutonium Facility (Building 332)

March 29 Recommendations on the high-level waste operations at the Report 60 Days
Savannah River Site

March 21 Issues raised in DNFSB/TECH-32 on the Savannah River Site Report 60 Days
canyon utilization

March 7 I ssues on depleted uranium storage at the Savannah River Site Report 120 Days

March 7 Preliminary design of the Sandia National Laboratories Underground Report 60 Days
Reactor Facility

February 22 Design requirements and guidance and status of quality assurance Report 60 Days
improvement at the Los Alamos National Laboratory

February 15 Hanford's Multi-Canister Overpack (MCO) inrelation to Report 60 Days

Recommendation 94-1
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APPENDIX C
CORRESPONDENCE

The Board' s 2002 |etters are organized below in two ways, first by strategic plan area and second
by ste or facility. Some |etters pertain to more than one Strategic plan area or Ste; in these cases, the letter
islised only once.
|. STRATEGIC AREA LISTS

Strategic Area of Planning I: Complex-wide | ssues

January 28 |etter to the Deputy Secretary of Energy concerning the Nuclear Air Cleaning
Handbook.

January 31 letter to Secretary Abraham responding to DOE' s letter proposing closure of
Recommendation 98-1.

February 15 |etter to the Assistant Secretary for Environmental Management regarding Multi-
Canigter Overpack in relation to Recommendation 94-1

February 22 letter to the Deputy Secretary of Energy on the Qudity Assurance Improvement Plan.

March 19 |etter to the Assstant Secretary of Energy for Environmental Management forwarding a
saff issue report on feedback from deeactivation and decommissioning activities.

March 22 |etter to the Assstant Secretary for Environmental Management in reference to
Recommendation 2001-1.

March 29 |etter to the Assistant Secretary for Environmenta Management on the expertise of
industry groups.

March 29 |etter to Secretary Abraham on the order review in progress.

April 19 letter to the Under Secretary for Nuclear Security on the calendar year 2002 master
schedule of external NNSA assessments.

May 20 letter to the Deputy Administrator for Defense Programs forwarding a staff issue report on
the review of inactive nuclear materials management at DOE nuclear wegpons |aboratories.

June 7 |etter to Secretary Abraham commending the Facility Representative Program and the
selection of Mr. Brian Harkins as the 2001 Facility Representative of the Y ear.
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July 11 etter to the Deputy Adminisirator of Naval Reactors concerning receipt of the
NNSA/Nava Reactors report on radiologica waste disposal and environmenta monitoring,
occupationa safety and hedlth, and occupationd radiation exposure.

July 12 |etter to the Assistant Secretary for Environmenta Management with an enclosed issue
report regarding the gpproved guiddines for verifying therma stabilization of plutonium oxide,

July 17 letter to Secretary Abraham on the recommendations of the DOE Commission on Fire
Safety and Preparedness.

August 8 letter to Secretary Abraham on the Integrated Safety Management annud review
process.

August 9 letter to Secretary Abraham on DOE’ s Implementation Plan for Recommendations 94-1
and 2001-1.

August 9 |etter to the Honorable Baron P. Hill on the Waste Pits Remedid Action Project.
September 18 letter to Secretary Abraham on Recommendation 2000-2 actions.
September 23 |etter to Secretary Abraham on Recommendation 2002-1.

September 23 |etter to Secretary Abraham on safety and hazard analysis methodology at DOE
defense nuclear fadilities.

October 3 |etter to Secretary Abraham forwarding Recommendation 2002-2.
November 4 |etter to Secretary Abraham on Integrated Safety Management.

November 15 letter to the Assistant Secretary for Environmental Management requesting a briefing
on the vapor-space corrosion program.

November 22 letter to Secretary Abraham approving DOE’ s request for an extension to respond
to Recommendation 2002-2.

December 11 letter to Secretary Abraham forwarding Recommendation 2002-3.

December 19 letter to the Deputy Adminigtrator for Defense Programs regarding the Tritium
Extraction Facility a SRS.

December 31 |etter to the Deputy Administrator for Defense Programs regarding DOE' s
September 20 response to the Board's May 20 |etter on inactive actinide materids.
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Strategic Area of Planning I1: Safe Management and Stewar dship of Nuclear Weapons
Stockpile and Components

January 15 letter to the Acting Deputy Adminigtrator for Defense Programs enclosing a staff issue
report on verification of hazard assessment at LLNL.

January 18 |etter to the Under Secretary of Energy, Science, and Environment on environmenta
management activities of DOE’s Oak Ridge Operations Office.

February 22 letter to the Deputy Administrator for Defense Programs forwarding areport on
design requirements and guidance and status of quality assurance improvements at LANL.

March 7 letter to the Deputy Adminigtrator for Defense Programs forwarding a saff issue report
on the safety basis and readiness of the Waste Examination Fecility a the Nevada Test Site.

March 7 letter to the Deputy Adminisgtrator for Defense Programs enclosing a staff issue report on
the preliminary design of the Sandia Underground Reector Facility.

March 11 letter to the Deputy Administrator for Defense Programs enclosing a staff report on the
deectivation of LLNL’s heavy dement facility.

March 25 letter to the Deputy Administrator for Defense Programs on compliance with procedures
a Pantex.

March 25 letter to the Deputy Administrator for Defense Programs forwarding three saff issue
reports on the Highly Enriched Uranium Materids Facility at Y-12.

March 25 |etter to the Deputy Administrator for Defense Programs enclosing a staff issue report on
the disposition of various radioactive and hazardous materials stored at Y-12.

April 19 letter to the Deputy Adminigtrator for Defense Programs enclosing a staff issue report on
the emergency power system at LLNL’s Plutonium Facility (Building 332).

April 23 letter to the Under Secretary for Nuclear Security and Adminigtration forwarding a staff
report on the new *Pu Scrap Recovery Line at LANL.

May 8 letter to Secretary Abraham on DOE’ s Implementation Plan for Recommendation 99-1.

May 13 letter to the Deputy Administrator for Defense Programs enclosing a staff issue report on
fire protection for B-1 Wing of Building 9212 & Y-12.
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July 30 letter to the Under Secretary of Energy, Science, and Environment on the proposal for
obtaining medical isotopes from the uranium-233 stored at Oak Ridge Nationad Laboratory, and
the shutdown of the Building 3019 complex.

August 1 letter to the Acting Adminigtrator of NNSA concerning actions being taken to ensure
support of safety initiatives a the Pantex Plant.

August 6 letter to the Deputy Administrator for Defense Programs forwarding a taff report on the
datus of lightning protection and electrica systems at Pantex.

August 6 letter to the Deputy Administrator for Defense Programs forwarding a staff report on
lightning protections systems at LANL.

September 23 letter to the Assistant Secretary of Environmenta Management forwarding a staff
report on safe storage of sodium fluoride traps a ORNL.

September 23 letter to the Acting Administrator of NNSA forwarding a staff report on fire
protection at Pantex.

October 3 letter to the Deputy Administrator for Defense Programs forwarding a staff report on
conduct of operations and training preparations for a contractor’s operational readiness review at
Y-12.

November 13 letter to the Deputy Adminigtrator for Defense Programs establishing a 60-day
reporting requirement for addressing criticdity safety at Y-12.

November 13 |etter to the Deputy Administrator for Defense Programs establishing a 60-day
reporting requirement on controls to protect againgt significant exposure to radiologica hazards at
Pantex.

November 15 letter to the Deputy Administrator for Defense Programs regarding the need to
restart disassembly and inspection operations for the W84 Program.

December 19 letter to Secretary Abraham regarding the implementation of Seamless Safety for the
21% Century at the Pantex Plant.

December 27 |etter to the Deputy Adminigtrator for Defense Programs establishing a 90-day
reporting requirement on the Highly Enriched Uranium Materids Facility at Y-12.

December 31 letter to the Deputy Adminigtrator for Defense Programs on the Highly Enriched
Uranium Materids Facility a Y-12.
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Strategic Area of Planning I11: Safe Disposition of Hazar dous Remnants of Weapons Production

February 5 |etter to the Assistant Secretary for Environmental Management forwarding a staff issue
report on eectrica and instrumentation and control systems at Hanford' s Plutonium Finishing Plant.

February 15 letter to the Assstant Secretary for Environmental Management on Recommendation
94-1.

March 4 |etter to the Assstant Secretary for Environmenta Management on high-level waste sdlt
processing capability at SRS.

March 19 |etter to the Assstant Secretary for Environmental Management enclosing a Saff issue
report on activity-level work planning and feedback and improvement & RFETS.

March 21 letter to Secretary Abraham forwarding DNFSB/TECH-32, Savannah River Ste
Canyon Utilization.

March 29 letter to Secretary Abraham formally closing Recommendation 96-1, and requesting a
report on DOE’ s approach for trestment and disposition of thewastein ~ Tank 48 at SRS.

March 29 |etter to Secretary Abraham on Recommendation 2001-1
May 22 |etter to Secretary Abraham on Recommendation 94-1

June 5 |etter to the Assstant Secretary for Environmentad Management forwarding a staff issue
report reviewing maintenance at the Hanford Spent Nuclear Fud Project.

June 11 |etter to the Assstant Secretary for Environmental Management forwarding a staff issue
report on Recommendation 94-1/2000-1 stabilization activities at the Hanford Plutonium Finishing
Plant.

June 11 |etter to the Assstant Secretary for Environmental Management on Recommendation
2001-1.

June 26 letter to the Assstant Secretary for Environmenta Management enclosing a Saff issue
report on the H-Canyon ventilation system at SRS.

June 27 |etter to the Assistant Secretary for Environmental Management requesting a summary of

DOE's plan for further development of dternative technologies for the remova of cesum from sat
wastes at SRS
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July 30 letter to the Assstant Secretary for Environmenta Management on the seismic design of the
Pretreastment, Low-Activity Waste, and High-Level Wagte Facilities of the Hanford Waste
Treatment Plant.

September 9 |etter to the Assistant Secretary for Environmenta Management on the Waste Feed
Delivery Trandfer System at Hanford.

November 4 letter to the Assistant Secretary for Environmenta Management forwarding a Saff
Issue report on safety and design basis activities at the Hanford Waste Treatment Plant.

November 4 |etter to the Assstant Secretary for Environmentd Management enclosing a saff issue
report on documented safety analysis for the concentration, storage, and transfer facilities at SRS.

November 8 |etter to Secretary Abraham on F-Canyon at SRS.

November 14 |etter to the Assistant Secretary for Environmenta Management forwarding staff
observations on the Hanford High Level Waste Building “Load Path Report.”

December 13 letter to Congressman Porter on the hazard categorization of the Waste Pits
Remedia Action Project at Fernad.

December 16 letter to the Assstant Secretary for Environmenta Management forwarding a Saff
Issue report on the status of the Implementation Plan for Recommendation 2000-2.

December 16 letter to Secretary Abraham establishing a 45-day reporting requirement regarding
safety issues at the Hanford Waste Treatment Plant project.

I[I. SSTE/FACILITY LIST
Fernald Closure Site

December 13 letter to Congressman Porter on the hazard categorization of the Waste Pits
Remedia Action Project.

Hanford Site

February 5 |etter to the Assistant Secretary for Environmental Management forwarding a staff issue
report on eectricd and indrumentation/control systems at the Plutonium Finishing Plant.

February 15 letter to the Assistant Secretary for Environmenta Management on Recommendation
94-1.
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June 5 |etter to the Assstant Secretary for Environmentad Management forwarding a staff issue
report reviewing maintenance at the Spent Nuclear Fud Project.

June 11 |etter to the Assstant Secretary for Environmental Management forwarding a staff issue
report on Recommendation 94-1/2000-1 stabilization activities at the Plutonium Finishing Plant.

July 30 |etter to the Assstant Secretary for Environmental Management on the seismic design of the
Pretreatment, Low-Activity Waste, and High-Level Waste Facilities of the Waste Trestment Plant.

September 9 letter to the Assstant Secretary for Environmental Management on the waste feed
delivery trandfer system.

November 4 |etter to the Assistant Secretary for Environmental Management forwarding a staff
issue report on safety and design basis activities at the Waste Treatment Plant.

November 14 |etter to the Assistant Secretary for Environmenta Management forwarding staff
observations on the High Level Waste Building's “Load Path Report.”

December 16 letter to the Assstant Secretary for Environmentd Management forwarding a saff
issue report on the gatus of the Implementation Plan for Recommendation 2000-2.

December 16 letter to Secretary Abraham establishing a 45-day reporting requirement on safety
Issues at the Waste Treatment Plant.

L os Alamos National Laboratory

February 22 letter to the Deputy Administrator for Defense Programs forwarding areport on
design requirements and guidance and the status of quality assurance improvements.

April 23 letter to the Under Secretary for Nuclear Security and Administration of NNSA
forwarding areport on the new *®Pu Scrap Recovery Line.

August 6 letter to the Deputy Adminigtrator for Defense Programs forwarding a saff report on a
review of lightning protection systems.

L awrence Livermore National Laboratory

January 15 letter to the Acting Deputy Adminigtrator for Defense Programs enclosing a staff issue
report on verification of hazard assessments.

March 11 letter to the Deputy Administrator for Defense Programs enclosing a staff report on the
deectivation of LLNL’s heavy dement facility.
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April 19 letter to the Deputy Adminigtrator for Defense Programs enclosing a staff issue report on
the emergency power system at the Plutonium Facility, Building 332.

Nevada Test Site

March 7 letter to the Deputy Administrator for Defense Programs forwarding a staff issue report on
the safety basis and readiness of the Waste Examination Facility.

Oak Ridge/Y-12

January 18 |etter to the Under Secretary of Energy, Science, and Environment concerning the
environmental management activities of the Oak Ridge Operations Office.

March 25 |etter to the Deputy Adminigirator for Defense Programs forwarding three staff issue
reports on the Highly Enriched Uranium Materids Facility at Y-12.

March 25 |etter to the Deputy Administrator for Defense Programs enclosing a staff issue report on
the digposition of various radioactive and hazardous materias stored at Y-12.

May 13 letter to the Deputy Adminigtrator for Defense Programs enclosing a staff issue report on fire
protection for the B-1 Wing of Building 9212 at Y-12.

July 30 letter to the Under Secretary of Energy, Science, and Environment on obtaining medica
Isotopes from the uranium-233 stored at ORNL, and the shutdown of the Building 3019 complex.

September 23 |etter to the Assstant Secretary of Environmental Management forwarding a staff
report on safe storage of sodium fluoride traps at ORNL.

October 3 letter to the Deputy Administrator for Defense Programs forwarding a staff report on
conduct of operations and training preparations for a contractor’ s operational readinessreview a Y -
12.

November 13 letter to the Deputy Adminigtrator for Defense Programs establishing a 60-day
reporting requirement on criticaity safety at Y-12.

December 27 |etter to the Deputy Administrator for Defense Programs establishing a 90-day
reporting requirement on the Highly Enriched Uranium Materids Facility at Y-12.

December 31 letter to the Deputy Adminigtrator for Defense Programs regarding the Highly
Enriched Uranium Materids Fecility & Y-12.

Pantex Plant
March 25 letter to the Deputy Administrator for Defense Programs on compliance with procedures.
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May 8 letter to Secretary Abraham on DOE'’ s Implementation Plan for Recommendation 99-1.

August 1 letter to the Acting Adminigtrator of NNSA concerning support for the implementation of
safdty initigtives.

August 6 |etter to the Deputy Adminigtrator for Defense Programs forwarding a staff report on the
gatus of lightning protection and dectrica systems.

September 23 |etter to the Acting Administrator of NNSA forwarding a staff report on fire
protection.

November 13 letter to the Deputy Adminigirator for Defense Programs establishing a 60-day
reporting requirement on ensuring controls to protect againgt significant exposure to radiologica
hazards.

November 15 letter to the Deputy Adminigtrator for Defense Programs regarding the need to restart
disassembly and inspection operations for the W84 Program.

December 19 letter to Secretary Abraham regarding the implementation of Seamless Safety for the
21% Century.

Rocky Flats Environmental Technology Site

March 19 |etter to the Assstant Secretary for Environmental Management enclosing a saff issue
report on activity-level work planning and feedback and improvement.

May 22 |etter to Secretary Abraham on Recommendation 94-1.
Sandia National L aboratories

March 7 letter to the Deputy Adminigtrator for Defense Programs enclosing a staff issue report on
the prdiminary design of the Underground Reector Facility.

Savannah River Site

March 4 |etter to the Assistant Secretary for Environmental Management on high-level waste st
processing capability.

March 7 |etter to the Assistant Secretary for Environmenta Management on the issues outlined in the
forwarded staff issue report on depleted uranium storage.

March 21 letter to Secretary Abraham forwarding DNFSB/TECH-32, Savannah River Ste
Canyon Utilization.
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March 29 |etter to Secretary Abraham formally closing Recommendation 96-1, and requesting a
report on DOE’ s approach for treatment and disposition of thewastein  Tank 48.

March 29 |etter to Secretary Abraham on Recommendation 2001-1.

June 11 |etter to the Assstant Secretary for Environmental Management on Recommendation 2001-
1.

June 26 |etter to the Assstant Secretary for Environmenta Management enclosing a staff issue report
on the H-Canyon ventilation system.

June 27 |etter to the Assstant Secretary for Environmental Management requesting a summary of
DOE's plan for further development of dternative technologies for the remova of cesum from st
wastes.

July 19 |etter to the Deputy Adminigirator for Defense Programs concerning the Tritium Extraction
Fecility.

November 4 letter to the Assstant Secretary for Environmental Management enclosing a staff issue
report on documented safety analysis for concentration, storage, and transfer facilities.

November 8 letter to Secretary Abraham on F-Canyon.

December 19 |etter to the Deputy Administrator for Defense Programs regarding the Tritium
Extraction Facility.
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APPENDIX D
ADMINISTRATIVE ACTIVITIES

INFORMATION TECHNOLOGY AND SECURITY

The Board has continued to make improvements to the information technology (IT) resources
provided to its staff. Desktop hardware and software are continually upgraded to ensure that the Board has
the latest tools available.

Improvementsin I T resources have aso alowed the Board to provide expanded services to the
public. The Board's public website has been completely redesigned. The new format makesit easier for the
public and other interested parties to locate documents. An expanded career opportunities section has been
added so that the website can become one of the Board' s primary recruiting tools. The redesigned website
isaso compliant with Section 508 of the Rehabilitation Act, making it possible for visualy impaired persons
to navigate the Site.

The Board has aso placed a heightened emphasison I T security. Even before the terrorist attacks
of September 11, the Board was evauating I T security. Based on the results of an in-depth analysis of the
exiging I'T security program, the Board has initisted numerous upgrades. These include updeting the
Board' s exiging perimeter defenses; enhancing and centrdizing the Board' s anti-virus cgpability; improving
and integrating the Board' s incident handling capability with those of other federd agencies, such asthe
Federa Computer Incident Response Center and the Nationd Infrastructure Protection Center; and
evauating the use of two-factor authentication devices to provide stronger user authentication.

STAFF

As of December 31, 2002, the Board employed 95 full-time staff in addition to the three Board
Members. The Board continued its aggressive recruitment program to attract the brightest engineering
students from colleges and universities across the country, as well as experienced engineering professonals.
Thisyear, technica recruiters visited 10 campuses and 10 career fairs, and the Board continued its
recruitment outreach program through the National Society of Black Engineers and Mexican-American
Engineers and Scientids.

DISPUTE RESOLUTION PROGRAMS
The Board, like other federd agencies, is required by the Adminigtrative Dispute Resolution Act of
1996 to provide an dternative dispute resolution program for use in resolving appropriate disputes. During

2000, the Board established such a program, making innovative use of cooperative agreements with other
agencies to resolve disputes economicaly.
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APPENDIX E
HUMAN RESOURCES

As dearly recognized by the Congress when evauating the Board, the ability to effectively carry out
an independent technica oversght program throughout the DOE wegpons complex depends upon the
technica capability of the Board Members and staff:

The conferees believe that the DNFSB is a unique Federd agency, in that its misson [ig] to
oversee the activities of another federal department whose work is highly technical and
potentialy dangerous, and that to properly carry out its mission, not only the DNFSB
members but dso its limited staff must be technically competent in all mgor phases of nuclear
Safdy.13

Smply gated, the Board' s ability to fulfill its safety mission rests heavily on atracting and retaining
top-cdiber technical saff. The Board has been successful in creating awork environment that emphasizes
excellence as the sandard for staff performance, and rewards its staff accordingly. The pay banding and
pay for performance programs devel oped and implemented by the Board have proven to be effective in
hiring technical taent, holding employees accountable for their performance, and rewarding outstanding
performance on the job.

The Board' s success in accomplishing these goal's has been recognized by independent audits
conducted by the Office of Personnd Management (OPM) and the Ingtitute of Public Adminigtration. For
example, OPM completed an extensive survey and review of the Board' s human resources management
programsin August 2000 and reported the following:

[The Board' 5] employees believe that supervisors communicate job expectations, that
performance appraisals are fair, and that awards are based on performance. High
performance is continualy recognized, both monetarily and non-monetarily. Employees
recognize the award-achievement connection. [Thig] indicates how much the Board differs
from the rest of the Government in terms of performance management.

The Board' s enabling legidation grants authority for excepted service hiring and classfication. Using this
authority, along with recruitment and rel ocation bonuses, student loan repayments, and retention alowances,
the Board has been successful in competing for scientific and technica gtaff in a competitive employment
market.

The chdlengesinvolved in recruiting and retaining a high-qudity, diverse workforce can be grouped
into two categories:. (1) competition from the private sector, and (2) fiscal congtraints. Competition for top
engineering professondsisintense. Even with the specid hiring and pay authorities granted to the Board,
private industry can easily promise higher sdaries and benefits. The Board has dso found that the federd

13 National Defense Authorization Act for Fiscal Year 1991, Conference Report, H.R. Conf. Rep. No. 923, 101% Cong.
2™ Sess. 767 (1990).
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downsizing campaigns of the 1990s, coupled with the perception that the federd bureaucracy gifles
credtivity and fals to encourage and reward outstanding work, have damaged its recruiting campaigns.
Recruitment and retention of recent college engineering graduates, especialy women and minorities, is
difficult in the current job market, and will become even more chalenging with the renewed activity in the
commercid nuclear indudtry.

Despite these problems, the Board has assembled a professiond staff of exceptiond technica
capability. Staff members' expertise covers dl mgor aspects of nuclear safety: nuclear, mechanicdl,
electrica, chemicd, and structurd engineering, aswell as physics and metalurgy. Most mid- to senior-leve
technicd staff members possess practical nuclear experience gained from duty in the United States Navy
nuclear propulsion program, the nuclear wegpons field, or the civilian nuclear reactor industry. Both the
Board and its staff include individuas experienced in environmenta impact assessments and regulatory
processes. Four of the Board' s attorney's have technical degrees, and one is alicensed professiona

enginesr.

Seven technical gtaff members are located at priority DOE Sites. There is one Site representative at
the Pantex Plant near Amarillo, Texas,; two at Hanford near Richland, Washington; two at SRS near Aiken,
South Carolina; and one each at RFETS near Boulder, Colorado, and LANL in New Mexico.

The Board expectsiits engineers and scientists to maintain the highest leve of technica
knowledge, encouraging them to improve their skills continudly through academic study. Currently, 87
percent of the staff hold advanced degrees, 29 percent of which are at the Ph.D. leve. 'Y ounger technica
gaff members have been recruited through the Board' s professiona development program.  Entry-level
employees recruited into this 3-year program receive graduate-school education and intensive on-the-job
training guided by experienced technical mentors. Currently, there are 11 entry-level employeesin this
program. Three completed their master’ s degrees in the summer of 2002 and are in ther third-year field
assignment. By the summer of 2003, 3 more of these individuas should be avarded a master’ s degree in an
engineering discipline. The Board's professiond development program remains extremely useful in atracting
and retaining high-quality entry-level engineers and preparing them for chalenging assgnmentsin their fields.
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CSSX
CFR
DOE
DNFSB

DSA
DWTF

EOC
EPS
FOIA
FTS
FY
GPRA

Hanford
HEUMF

HLW
INEEL

ISM
IT
ITP
LANL
LAW
LLNL
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MOU
NaF
NCSP
NNSA

NTS
OPM
ORNL
ORP
ORR
Pantex
PDCF

APPENDIX F

LIST OF ABBREVIATIONSAND ACRONYMS

Americium/Curium PDP
Defense Nuclear Facilities Safety QA
Board RA
Caustic-side Solvent Extraction RFETS
Code of Federal Regulations

Department of Energy RFFO
Defense Nuclear Facilities Safety SNFP
Board SNL
Documented Safety Analysis SRS
Decontamination and Waste SS-21
Treatment Facility SSCs
Emergency Operations Center TA
Emergency Power System TEF
Freedom of Information Act TRU
Fuel Transfer System usQ
Fiscad Year WIPP
Government Performance and Results WTP
Act Y-12
Hanford Reservation 2321y
Highly Enriched Uranium Materids 233
Facility 238py
High-level Waste

Idaho National Engineering and
Environmental Laboratory
Integrated Safety Management
Information Technology
In-Tank Precipitation Facility
Los Alamos Nationa Laboratory
Low Activity waste

Lawrence Livermore National
Laboratory

Multi-Canister Overpacks
Memorandum of Understanding
Sodium Fluoride

Nuclear Criticality Safety Program
National Nuclear Security
Administration

Nevada Test Site

Office of Personnel Management
Oak Ridge Nationd Laboratory
Office of River Protection
Operational Readiness Review
Pantex Plant

Pit Disassembly and Conversion
Facility

F-1

Professiona Development Program
Quality Assurance
Readiness Assessment

Rocky Flats Environmental

Technology Site
Rocky Flats Field Office
Spent Nuclear Fuel Project
Sandia National Laboratories
Savannah River Site
Seamless Safety for the 21st Century
Structure, systems and components
Technica Area
Tritium Extraction Facility
Transuranic
Unreviewed Safety Question
Waste Isolation Pilot Plant
Waste Treatment Plant
Y-12 National Security Complex
Uranium-232
Uranium-233
Putonium-238
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