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FOREWORD 

Site profiles summarize the effectiveness of Department of Energy (DOE) line 
management in implementing the Secretary of Energy's guiding principles of safety 
management; the effectiveness of DOE environment, safety, and health (ES&H), and 
safeguards and security (S&S) programs; and key site characteristics such as organization, 
contract reform, significant issues, key facilities, performance measures, and site initiatives 
and activities. 

Profiles are a valuable planning tool for the DOE Office of Oversight in focusing appraisal 
activities, allocating staff resources, and analyzing Departmental trends. Profiles also 
serve as an authoritative reference for other stakeholders. They assist in answering critical 
questions about the state of the DOE complex: How effective are site management 
systems/programs? What trends require immediate attention? How safe are site workers 
and the public? And is the environment being adequately protected and restored? The 
analysis of the performance data contained in the site profiles provides baseline 
information regarding safety or security program weaknesses, thus allowing timely 
intervention by Department management. This information is reported in a format 
designed to highlight essential missions, performance, significant issues, and operational 
data at a management level. 

The Office of Oversight maintains site profiles on 20 major DOE sites. Each profile is 
normally updated semiannually through a rigorous process led by the Oversight Offices of 
Planning and Analysis and EH Residents, with significant contributions from the Offices of 
Security Evaluations and ES&H Evaluations. Line management plays a key role by 
verifying that the information is accurate, current, significant, clear, and balanced. 

Site profiles are developed using an institutionalized process of collecting data from 
multiple sources, and then collating, synthesizing, and analyzing this information to develop 
an accurate evaluation of ES&H and S&S performance at the site. The data that forms the 
basis of a site profile comes from sources both internal and external to the Department of 
Energy. Site profiles will evolve in content and form as necessary to meet their intended 
objective--to have available current, comprehensive, summaries of ES&H and S&S 
information pertaining to key DOE sites. 

The site profile reflects the Office of Oversight's analysis of the best available data, and 
was verified for factual accuracy by line management prior to dissemination. Since profiles 
describe site conditions at the time of distribution, thHy may not reflect recent changes. If 
real time confirmation of information is required, the reader should query line management 
directly. 
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ARGONNE NATIONAL LABORATORY - EAST 

========================================-·= ============================= 
OVERVIEW 

SITE CHARACTERISTICS 

Site characteristics include information on site size and location, 
mission, organizations, contractual status, and major initiatives and 
activities. 

Date Established: July 1, 1946 

Present Mission: 

The major mission areas of Argonne National Laboratory-East 
(ANL-E) are: 

• Energy and Environmental Technologies - Development of 
advanced nuclear technologies serving national priorities; research 
and development of selected technologies in conservation, 
renewable energy, fossil energy, environmental restoration, and 
waste management; and supporting research in ch13mical and 
electrochemical technologies. 

• National Research Facilities - Development and operation of 
national facilities for use by university, industry, and national 
laboratory groups for technology-related and basic science. Major 
national user facilities include the Intense Pulsed Neutron Source 
(IPNS), the Argonne Tandem-Linac Accelerator System, and the 
Advanced Photon Source (APS). 

• Basic Research - Experimental and theoretical work in the 
physical, life, and environmental sciences to support the 
development of energy and environmental technolo~1ies and to 
advance general scientific understanding. Major research thrusts 
include advanced techniques for x-ray and neutron science, 
algorithms and tools for massively parallel computers,. studies of 
the human genome, synthesis of advanced materials, and detector 
systems for frontier experiments in particle physics. 

• Technical Evaluation - Characterization and evaluation of 
nationally important projects and technology options in terms of 
their environmental, cost, or other implications. Major activities in 
this area include site-specific environmental impact and 

0-1 

Additional information on 
site characteristics is 
provided in Section 1.0, 
starting on page 1. 

The primary m1ssJOn of 
ANL-E is energy and 
environmental technol
ogies, national research 
facilities, basic research, 
technical evaluation, and 
education. 
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remediation studies, evaluations of advanced energy technologies, 
and assessments of environmental regulations and policies. 

• Education - Enhancement of U.S. science and mathematics 
education through programs for students and teachers at all levels. 

Size: 1,700 acres (2.7 square miles) 

Employees: 3,700 Department of Energy (DOE) and contractor 
(ANL) full-time-equivalent personnel. 

Annual Budget: The ANL (East and West) total projected funding 
for FY97 is $527 million; $571 million for FY98; and $582 million for 
FY99. 

Cognizant Secretarial Offices: The Office of Energy Research 
(ER) is the Cognizant Secretarial Office. Assistant Secretary for 
Environmental Management (EM), and the Director Office of Nuclear 
Energy, Science and Technology (NE) also have significant interest 
at ANL-E. The principal ER offices are the Office of Basic Energy 
Sciences (ER-10), Office of High Energy and Nuclear Physics 
(ER-20), Office of Health and Environmental Research (ER-70), and 
Office of Laboratory Policy and Infrastructure Management (ER-80); 
the principal EM offices are the Office of Eastern Waste Manage
ment Operations-Oak Ridge and Chicago Operations Division 
(EM-321 ), Office of Eastern Area Programs (EM-42), Office of 
Technology Development (EM-50), and Eastern/Southeastern Office 
(EM-63); and the principal NE office is the Office of Facilities (NE-40). 

Responsible Operations/Area Office: DOE Chicago Operations 
Office (CH)/Argonne Group (ARG). 

Integrating Contractor: University of Chicago 

Subcontractors: Johnson Controls; Rust Engineering; John Keno 
& Co.; Szabo Contracting Inc.; Northwest Contractors; M.J. Electric; 
AMP-Rite Electric; Chicago Heights Construction. McCoy Protective 
Services is a direct contractor to the Argonne Group for security 
services. 

Fissile Material: About 54 kg total laboratory inventory, including 
Pu-239, U-233, and U-235. 

Significant Commitments to Stakeholders: No Defense Nuclear 
Facilities Safety Board (DNFSB) recommendations directly affect 
ANL-E. There are no defense nuclear facilities and no other 
significant commitments. 

0-2 

OFFICE OF OVERSIGHT 

December 1996 



ANL-E PROFILE OVERVIEW 

Unions: 

GSEU, Service Employees International, Local 73, 327 1~mployees. 

Machinists, International Association of Machinists & Aerospace 
Workers, Argonne Lodge 742, 80 employees. 

Firefighters, Oil, Chemical & Atomic Workers, Local 7-455, 18 
employees. 

Technicians, International Association of Machinists & Aerospace 
Workers, E-TOP Lodge 2458, 252 employees. 

Painters, International Brotherhood of Painters & Alli13d Trades, 
District Council No. 30, 7 employees. 

Pipefitters, United Association of Journeymen & Apprentices, Local 
507, 6 employees. 

Electricians, International Brotherhood of Electrical Workers, Local 
134, 18 employees. 

Designers & Draftsmen, International Association of Machinists & 
Aerospace Workers, E-TOP Lodge 2421, 64 employees. 

Major Site Activities: 

The Department negotiated a Site Treatment Plan (STP) with the 
State of Illinois as required by the Federal Facilities Compliance Act. 

The Radioactive Waste Storage Facility (RWSF) has been 
constructed, mainly for storage of transuranic waste. 

Major decontamination and decommissioning (D&D) projE~cts include 
the Building 200 M-Wing hot cells (completed January 1996), 
the JANUS biological effects reactor (completion scheduled for 
September 1998), and the CP-5 reactor. 

ENVIRONMENT, SAFETY, AND HEALTH (ES&H) ISSUES 

A sitewide issue is an issue present at multiple facilities or within 
ES&H programs that impact sitewide operations. SitewidE? issues are 
renumbered after any previous issues are closed. 

0-3 
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Eight unions are repre
sented at ANL-E. 

Additional information on 
sitewide issues is pro
vided in Section 3. 0, 
starting on page 7. 
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Sitewide Issue 1 : Program mission changes require remediation or There are five sitewide 
modernization of facilities to accommodate changing initiatives. A issues at ANL-E. 
number of site facilities constructed during the 1940s and 1950s are 
severely aged and could present health or safety concerns unless 
they are modernized or removed. Funding sources to support 
remediation activities are diminishing. 

Sitewide Issue 2: An issue regarding conduct of operations 
continues as knowledge and skills transfer from retiring personnel. 
The institutional memory regarding operation and safety at some 
facilities rests with a limited number of individuals. This information 
may be lost if staffing levels diminish before adequate turnover is 
accomplished. 

Sitewide Issue 3: Due to increased public interest an 
Argonne/DOE Community Leaders Round Table has been estab
lished. The purpose is to exchange information and encourage 
development of mutually beneficial relations with their stakeholders. 

Sitewide Issue 4: ARG entered into a compliance schedule with the 
Illinois Environmental Protection Agency because of an inability to 
consistently meet National Pollution Discharge Elimination System 
(NPDES) limits for discharging water. Limit exceedances do not 
pose immediate health, safety, or environmental concerns, and 
corrective measures appear appropriate. 

Sitewide Issue 5: There is a protracted schedule for implementing 
fire protection requirements. Given the overall site infrastructure and 
the limited resources, addressing these life safety requirements 
require a risk-based, extended schedule. 

KEY FACILITIES 

A key facility is a facility or building that is significant from an 
environment, safety, and health perspective. At some sites, a key 
facility can be a group of facilities with similar missions, activities, 
hazards, or vulnerabilities. 

Advanced Photon Source (APS), Building 400 Series - High 
energy positron synchrotron and storage ring, producing bright x-rays 
for experimental beam lines. 

Intense Pulsed Neutron Source (IPNS), Building 360 - High 
energy proton accelerator equipment (injector, linear accelerator, and 
rapid cycling synchrotron) producing thermal and epithermal neutron 
flux by colliding protons with a depleted uranium target. 

0-4 

Additional information on 
key facilities is provided in 
Section 4.0, starting on 
page 9. 

There are three key 
facilities at ANL-E. 
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Alpha Gamma Hot Cell Facility, Building 212 ·· Hot cell, 
metallurgical and analytical facility for destructive and nondestructive 
examination of highly radioactive materials, includin!l irradiated 
reactor fuel and contained fission products. 

SITE PERFORMANCE 

Site performance is based on an analysis of available data on 
facilities and programs. This includes information from Office of 
Oversight activities augmented by valid and relevant external and 
internal sources. Site performance is evaluated in terms of three of 
the safety management guiding principles. 

Overall Safety Management Program - NOT EVALUATED 

Principle #1 - Line Management Responsibility - NOT 
EVALUATED 

In May 1995, ARG renegotiated the ANL-E operating contract with 
the University of Chicago. The new contract includes a p 1erformance 
fee based on research and operations (including ES&H) per
formance. This contract is considered a model for non-profit 
organizations. While performance objectives and supporting metrics 
are developed to support contract administration, a year or more of 
use will be needed before results emerge. 

Principle #2-Comprehensive Requirements - NOT EVALUATED 

Programs are generally documented and implemented. Examples 
include construction management, nuclear safety, radiological con
trols, industrial safety, fire protection, hazardous materials, industrial 
hygiene, air quality, and environmental monitoring. 

Principle #3 - Competence of Personnel - NOT EVALUATED 

Preliminary indications resulting from review of four occurrences by 
this office, and preparation of site profile materials, are that the ARG 
Facility Representatives are very knowledgeable of assigned facilities 
and effective in oversight of them. Insufficient information has been 
developed to further evaluate personnel competence. 

0-5 
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vided in Section 2. 0, 
starting on page 4. 
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PERFORMANCE MEASURES 

Performance measures are quantitative and qualitative indications of 
ES&H performance taken from such sources as the Occurrence 
Reporting and Processing System and the Computerized Accident! 
Incident Reporting System, as well as contractually mandated 
indicators of performance. 

A modification to Contract No. W-31-109-ENG-38, dated August 1, 
1995, established a system utilizing performance measures and 
criteria in seventeen categories on which to evaluate ANL per
formance. Specific goals and success indicators have been estab
lished for ES&H and safeguards and security programs for the 
evaluation of ANL performance of these programs. An ARG evalua
tion of ANL using these performance measurements and criteria has 
been completed but the results will not be final until February 1997. 
Additionally, a new modification to the contract has been developed 
that includes new performance measures and criteria for fiscal year 
(FY) 1997 ANL performance. The latest final appraisal was con
ducted in FY 1995 and contains the combined results of ANL-E and 
ANL-W. Where applicable, ratings were weighted between ANL-W 
and ANL-E and between the size and complexity of various programs 
or functions within a singly rated category. The ratings for this 
appraisal are as follows. 

• Institutional Management Performance Excellent 

• Programmatic Performance Excellent 

• Operations Support Performance Excellent 

• Administrative Management Excellent 

OFFICE OF OVERSIGHT 

Additional information 
on performance mea
sures is provided in 
Section 5.0, starting on 
page 12. 
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=========================================-============================= 
SITE PROFILE -- ARGONNE NATIONAL LABORATORY-EAST 

1.0 SITE CHARACTERISTICS 

1.1 SITE LOCATION AND SIZE 

Argonne National Laboratory-East (ANL-E) 
occupies a 2.7 square mile reservation 
located 25 miles from downtown Chicago, 
Illinois. The land is adjacent to the Des 
Plaines River. Over 3 million people live 
within 20 miles of the boundary, but sur
rounding forest preserve, recreational areas, 
and other reserved land adjacent to the 
boundary exclude permanent tenancy within 
200 meters of the site boundary. 

1.2 SITE MISSION 

Established in 1946, the major mission areas 
of ANL-E are: 

• Energy and Environmental Technologies -
Development of advanced nuclear 
technologies serving national priorities; 
research and development of selected 
technologies in conservation, renewable 
energy, fossil energy, environmental 
restoration, and waste management; and 
supporting research in chemical and 
electrochemical technologies. 

• National Research Facilities - Development 
and operation of national facilities for use 
by university, industry, and national 
laboratory groups for technology-related 
and basic science. Major national user 
facilities include the Intense Pulsed 
Neutron Source (IPNS), the Argonne 
Tandem-Linac Accelerator System, and the 
Advanced Photon Source (APS). 

• Basic Research - Experimental and 
theoretical work in the physical, life, and 
environmental sciences to support the 
development of energy and environmental 
technologies and to advance general 

1 

scientific understanding. Major research 
ttlrusts include advanced techniques for 
x·ray and neutron science, algorithms and 
tools for massively parallel computers, 
studies of the human genome, synthesis of 
advanced materials, and detector systems 
for frontier experiments in particle physics. 

• Technical Evaluation - Characterization and 
evaluation of nationally important projects 
and technology options in terms of their 
environmental, cost, or other implications. 
Major activities in this area include site
specific environmental impact and reme
diation studies, evaluations of advanced 
energy technologies, and assessments of 
environmental regulations and policies. 

• Education - Enhancement of U.S. science 
and mathematics education through 
programs for students and teachers at all 
levels. 

1.3 SITE ORGANIZATIONS AND CON
TRACT STATUS 

Site Organizations 

Contractor activities at ANL-E are managed 
by the Argonne Group (ARG) under the 
direction of the Department of Energy (DOE) 
Chicago Operations Office (CH). The labora
tory is operated by the University of Chicago. 
The DOE and contractor workforce totals 
about 3,700. Major subcontractors and their 
functions are as follows: 

• Security: McCoy Protective Services 
(contract is administered by ARG). 

• Technical services: Johnson Controls. 

• APS Project Contractor: Rust Engineering. 
{Project essentially complete.) 
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• Sanitary Waste Water Treatment Plant 
Rehabilitation: John Keno & Co., Inc. 

• Laboratory Waste Water Treatment Plant 
Improvements: Szabo Contracting, Inc. 

• Radioactive Waste Storage Facility: 
Northwest Contractors. 

• Electrical System Upgrade, Phase II, 
Facility 540: M. J. Electric. 

• Mixed Waste Storage Facility: Northwest 
Contractors. 

• Fire Alarm Installation: AMP-Rite Electric. 

• Miscellaneous Construction: Chicago 
Heights Construction. 

Finance Issues 

Contract Reform and Status 

In May 1995, the laboratory operating contract 
with the University of Chicago was 
renegotiated. The new contract includes a 
performance fee based on performance of 
research and operations, including environ
ment, safety, and health (ES&H) performance. 
Performance measures and criteria and sup
porting metrics have been developed and are 
being applied in evaluating contractor per
formance. The new contract is considered a 
model for non-profit organizations. 

Budget Issues 

The total projected direct and indirect 
environment, safety and health budget 
requirements are $27 million for fiscal year 
(FY) 1997 and $31 million for fiscal year 
1998. 

Funded activities under current budget targets 
address all significant risks to human health 
and safety and the environment. 
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The following significant activities are funded 
under laboratory overhead: fire protection 
program upgrades, toxic release inventory 
reporting, and Building 205 G&K Wing 
Nuclear Facility Compliance. 

ANL-E has several projects that were 
dependent on the funding of the Office of 
Energy Research. Loss of this funding in FY 
1997 left these projects unfunded. ANL-E 
will reprioritize these issues with the current 
ES&H activities that are funded through 
overhead and divisions. The currently 
unfunded projects include waste program, 
retention tanks cleanout, sitewide hydro
geological assessment, asbestos character
ization and remediation, electrical safety 
remediation, facility configuration control, 
Alpha Gamma Hot Cell Facility Nuclear 
Facility Compliance, computer based training, 
and infrastructure safety remediation. 

1.4 MAJOR SITE INITIATIVES/ACTIVITIES 

Waste Management 

The Department submitted a Site Treatment 
Plan (STP) to the State of Illinois as required 
by the Federal Facilities Compliance Act. The 
ANL-E STP assigns five treatment processes 
for identified mixed waste streams: aqueous 
mixed waste, aqueous transuranic, dry ice 
decontamination system, solidification or 
macroencapsulation, and advanced (wet) 
oxidation. 

The old Chicago Pile 5 (CP-5) facility is being 
utilized for D&D demonstrations for waste 
treatment alternatives, including robotics for 
D&D and laser technologies. 

The cleanup, shipment, or storage of 
radioactive and transuranic wastes from 
reactors (now inactive) and from nuclear and 
other radiological facilities is continuing. The 
need to locate a recipient site for irradiated 
reactor fuel samples stored at the Alpha 
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Gamma Hot Cell Facility (AGHCF) is slowing 
this effort. 

Characterization and remedial planning con
tinue for the 317 area trench drain site and 
the inactive 319 area landfill. Preliminary 
characterization indicated highly contaminated 
soil and groundwater, with some contamina
tion concentrations in excess of Resource 
Conservation and Recovery Act (RCRA) 
Toxicity Characteristic Leaching Procedure 
(TCLP) limits. 

Two facilities were constructed in FY 1996 for 
waste storage, the MWSF and the Radio
active Waste Storage Facility (RWSF) mainly 
for transuranic waste. The RWSF will occupy 
the renovated Experimental Boiling Water 
Reactor facility. 

ANL-E has established a standing waste 
minimization and pollution prevention com
mittee that has prepared a strategic plan and 
subordinate implementation plans. Staff 
resources are assigned to identify mini
mization opportunities and to implement 
waste minimization and pollution prevention 
initiatives. 

Decontamination and Decommissioning 

The major D&D activities at the Building 200 
M-Wing hot cells. Building 212 plutonium 
gloveboxes have been completed. The D&D 
activities are continuing at CP-5 and JANUS 
biological effects reactor. Other planned 
D&D activities include: the Juggernaut 
reactor, the 60" Cyclotron, the Zero Power 
Reactor, the Argonne Thermal Source 
Reactor, and the 301 Hot Cells. 

Programmatic Activities 

Commissioning activities continue at the APS. 
A run was conducted July 31, 1996 at 100 
milliamps 7 GeV positrons. Critical Decision 
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4, authorization of project completion/start of 
operations, was signed on August 8, 1996. 

Construction Activities 

A large office building has been constructed 
to support the APS project. 

Rehabilitation of the wastewater treatment 
facillity is under way and is scheduled for 
completion this year. 

Construction of a new laboratory waste water 
treatment facility is scheduled to begin in the 
summer of 1997. 

Special Interest Items 

Local Interest Items 

ANL has received approval for official start-up 
of operations at the APS. The $812 million 
third-generation synchrotron x-ray facility was 
completed ahead of schedule and within 
bud9et. Fifteen Collaborative Access Teams 
representing universities, industry, and other 
private sector organizations have committed 
$160 million to build their own experimental 
beam lines for research and develop
ment activities. A State of Illinois-funded 
$19 million User Residence Facility with state
of-the-art communications, control, and moni
toring capabilities is near completion. 

CH and ANL have agreed to an accelerated 
schedule for completing environmental 
pro}ects at ANL-E. The plan will save nearly 
$100 million while reducing the time for 
completion of these projects from fifteen to 
five years. The new plan addresses about 50 
remaining contaminated areas and eight 
remaining D&D projects. Most of the plan's 
cost savings results from the application of 
the new flexible Illinois Environmental Protec
tion Agency (IEPA) environmental cleanup 
guidelines. The new plan will bring total 
restoration costs for ANL-E to $123 million, in 
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comparison to the old plan which would have 
cost a total of $221 million. 

Congressional Interest Items 

There are currently no longstanding signifi
cant issues being tracked by Congress. 

2.0 SITE PERFORMANCE 

2.1 CONCEPTUAL BASIS FOR 
EVALUATION 

The essential characteristic of successful 
programs and projects is the recognizing and 
understanding of the need for an effective 
ES&H management system that ensures 
adequate control over all aspects of the 
program or project. In 1994, the Secretary of 
Energy established the principles and criteria 
that the Department deemed necessary for an 
effective safety management program. These 
principles include: 

• Principle #1: Line managers are responsi
ble and accountable for safety. 

• Principle #2: Comprehensive requirements 
exist, are appropriate, and are executed. 

• Principle #3: Competence is commen
surate with responsibilities. 

2.2 SAFETY MANAGEMENT PROGRAM 
IMPLEMENTATION OF THE GUIDING 
PRINCIPLES 

This interim evaluation was developed using 
information provided to the Office of Oversight 
by ARG and ANL-E. This information con
sists of a Summary Appraisal Report of 
Argonne National Laboratory for Fiscal Year 
1995 and data on injuries, illnesses, and 
radiological exposures. 

The absence of an independent oversight 
evaluation and EH Resident surveillances at 
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ANL-E suggests that the information 
presented should not necessarily be con
sidered representative of overall ES&H per
formance across ANL-E, but rather limited to 
an indication of ES&H performance of the 
program and/or facility identified. Subsequent 
Office of Oversight surveillances, safety 
management evaluations, special studies, 
and reviews will generate additional ES&H 
performance information and will provide the 
opportunity to verify and validate the informa
tion presented below. Where sufficient infor
mation was not available to make a 
comprehensive assessment of the imple
mentation of either a guiding principle 
(Section 2.2) or an implementing program 
(Section 2.3), a limited evaluation or specific 
example of performance, based on the best 
available information, is provided. 

Principle #1 Line Management 
Responsibility for Safety 

Federal oversight of laboratory activities is in 
a period of transition: 

• The CH Environment, Safety and Health 
Division, which formerly provided oversight, 
now serves as a technical and experience 
resource to the ARG, which is responsible 
for Federal oversight of laboratory ES&H. 
Increased reliance upon oversight activities 
by the Office of Oversight is planned for the 
evaluation of performance at the CH level. 

• In May 1995, the laboratory operating 
contract with the University of Chicago was 
renegotiated. The new contract includes a 
performance fee based on research and 
operations, including ES&H. Performance 
objectives and supporting metrics are 
developed to administer the contract and 
performance fee. While the new contract is 
a model for non-profit organizations, a year 
or more of operation under the new 
provisions will be required to develop a full 
cycle of data and evaluation. 
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• The laboratory has restructured its 
approach to self-assessment and quality 
activities. Responsibility for these activities 
is now distributed within the line organiza
tion. A central group is responsible for 
evaluating the overall effectiveness of 
program implementation. 

Principle #2 Comprehensive 
Requirements 

Federal management of laboratory activities 
appears to be resulting in sound laboratory 
programs to support comprehensive ES&H 
requirements. 

Programs are generally documented and 
implemented. Examples include construction 
management, nuclear safety, radiological 
controls, industrial safety, fire protection, 
hazardous materials, industrial hygiene, air 
quality, and environmental monitoring. 

Principle #3 - Competence Commensurate 
with Responsibilities 

Preliminary indications resulting from review 
of four occurrences by this office, and 
preparation of site profile materials, are that 
the ARG Facility Representatives are very 
knowledgeable of assigned facilities and 
effective in oversight of them. Insufficient 
information has been developed to further 
evaluate personnel competence. 

2.3 IMPLEMENTING PROGRAMS 

Environmental Protection Program 

The second RCRA Facility Investigation Work 
Plan was approved by the IEPA. Emphasis 
on results and risk reduction continued, with 
completion of all five assigned DOE Office of 
Environmental Management (EM) "Presiden
tial Milestones." 
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There are examples of effective planning, 
execution, and schedule performance for 
waste management activities, including con
tinued shipments of mixed waste to Hanford, 
exceeding goals for disposal of low-level 
waste, and bulking of scintillation vial waste. 
Employee-generated goals are used to 
facilitate continuous improvement. 

The comprehensive operating permit 
application required by Title V of the Clean Air 
Act Amendments was completed and sub
mitted to the IEPA ahead of schedule. 

Successful implementation of the storm water 
pollution prevention plans, including erosion 
control, will require cooperation between line 
and support staff functions. 

ANL-E is working to meet the compliance 
mile~stones in the National Pollution Discharge 
Elimination System (NPDES) permit, as 
modified in August 1995. Planned activities 
will require concerted effort to meet project 
and funding deadlines and the compliance 
sch113dule milestones. 

The environmental monitoring program was 
improved by incorporation of information from 
the sitewide hydrogeologic study into RCRA 
Facility Investigation (RFI) activities. Reeval
uation of monitoring priorities may aid in 
identifying solutions to NPDES permit vio
lation, and eliminate the need for some 
monitoring. 

ARG and ANL-E continue to improve the 
Argonne NEPA process. 

Nuc:lear Safety Program 

All nuclear facilities have safety analysis 
reports (SARs) or bases for interim operations 
pending completion of safety analysis reports. 
Status of the SARs is as follows: AGHCF and 
Building 331 RWSF SARs have been pre
pamd and undergoing internal ANL review; 

December 1996 



ANL-E PROFILE 

Buildings 306, 303 MWSF and 205 G&K 
Wing SARs have received DOE comments 
and are undergoing ANL resolution; Build
ing 317 B SAR has received DOE comments, 
and for Building 303 the preliminary SAR 
(PSAR) has been approved. Criticality hazard 
control statements and criticality safety eval
uations were properly prepared for applicable 
nuclear facilities. 

Overall, progress in completing required 
documentation for nuclear safety require
ments at facilities has improved in fiscal year 
1996. Priority for Price-Anderson Amendment 
Act rule implementation and ensuring that 
appropriate management controls are in place 
for facilities remain challenges. 

Worker Safety and Health Program 

For workers trained in radiological work ANL
E has a DOE-approved Radiation Protection 
Plan as required by 1 O CFR 835 "Occu
pational Radiation Protection." One compo
nent is the As Low As Reasonably Achievable 
(ALARA) program, which involves line 
management and a committee of senior 
radiation protection professionals to monitor 
and preview work which may pose higher than 
normal radiation exposure risk. Also, Opera
tional Units propose challenging ALARA goals 
based on the work projections, which the 
ALARA Committee must approve. The 
following table shows the positive effect the 
ALARA effort has achieved so far. 

Collective TEDE 
Calendar Year (person-rem) 

1995 27,781 
1st & 2nd Quarter 

1996 13,936 

Contamination Index 
(lncidents+Persons/2) 

11 

5 

The industrial safety program continues to 
improve and be an effective program. ARG 
and ANL-E have participated with U.S. 
Department of Labor, Occupational Safety 
and Health Administration (OSHA) in a pilot 
oversight program. The purpose of this pilot 
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program is to determine the feasibility and 
cost associated with external safety and 
health oversight of a DOE facility. Participa
tion in this pilot program benefits the ANL-E 
safety and health program by the knowledge 
gained from review by an independent 
assessor. 

The total injury and illness rate for 1995 of 1.7 
per 200,000 hours is lower than the average 
of 3.2 for all DOE research contractors. The 
lost workday case incident rate of 0.4 is also 
lower than the DOE rate of 1 .4 for research 
contractors. 

The fire protection program demonstrated 
improvement through performance of design/ 
review and acceptance testing for installation 
of fire alarm and sprinkler systems, fire 
protection appraisals and sprinkler hydraulic 
analysis, and building inspection and per
mitting throughout ANL-E (see Sitewide 
Issue 5). 

The industrial hygiene program is also par
ticipating in the OSHA pilot program. The 
program continues to improve by assisting 
various divisions in monitoring and performing 
surveys. Personnel are also involved during 
responses. The chemical management 
system continues to expand by the addition of 
chemical inventory information and material 
safety data sheet (MSDS) information. 
Asbestos characterization was scheduled for 
completion in FY 1997. However, continued 
characterization and abatement will likely be 
delayed due to the loss of ER-7 funding for 
this project. 

Facility Safety Program 

The construction safety program continues to 
improve and experience low accident rates. 
Between 1991 and 1994, the recordable injury 
rate dropped from 12.12 to 4.76 per 200,000 
hours (compared to the 1994, U.S. industry 
average of 13.0). Similarly, the lost workday 
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case rate dropped from 10.77 to 1.19 per 
200,000 hours (compared to the 1994 U.S. 
industry average of 6.3). 

The laboratory lacks a strong framework to 
guide facility conduct of operations implemen
tation. Consequently, while individual pro
grams exist within some facilities, there is little 
consistency sitewide. 

After last year's reorganization of ANL's 
quality assurance internal oversight, DOE 
lacks confidence in consistent assumption of 
quality assurance responsibilities by line 
management. Review of line management 
quality assurance programs has shown a 
variety of attainment levels, and DOE con
tinues to monitor Argonne's progress. 

Waste Management Operations bears 
primary responsibility for outgoing shipments 
of hazardous materials and has assumed de 
facto the transportation safety coordination 
function. In this role their extensive training 
and active communication with individual 
waste generators on site has brought 
involvement and understanding. This knowl
edge has increased the number of waste 
packages from the generators in compliance 
with site and Department of Transportation 
requirements. 

The emergency preparedness program has 
improved as a result of a joint DOE and ANL
E emergency management initiative. This 
initiative identified several areas of improve
ment and streamlining, which are currently 
being incorporated in the program's docu
mentation, procedures and manuals. The 
ANL-E Comprehensive Management Plan 
and Quantitative Hazards Assessment have 
been revised and submitted for ARG review 
and approval. ANL-E has recently been 
proactive in working with the surrounding 
community and officials for information 
exchange and relations. 
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2.4 SAFEGUARDS AND SECURITY 
PROGRAMS 

CH has fulfilled traditional protection 
responsibilities, but has not adapted to recent 
concerns about sensitive unclassified informa
tion.. CH is generally successful in providing 
leadership and oversight at ANL-E. The 
inspected elements of the ANL-E personnel 
security program were effective. ANL-E's 
classified computer security program is 
generally effective. Although most classified 
matter protection and control program ele
ments were effectively implemented, docu
ment marking discrepancies were attributed to 
insufficient training and oversight. 

3.0 SITEWIDE ES&H ISSUES 

3.1 ISSUE DESCRIPTIONS 

Note: A prior sitewide issue on radiological 
control has been closed, and remaining 
issues have been renumbered. 

Site!wide Issue 1: Funding for Facility 
Remediation 

This site is currently in transition away from 
nuclear reactor related technology research. 
Emphasis on non-reactor physics, chemistry, 
environmental, materials, and biological 
rese~arch and technology transfer is increas
ing. Some of the facilities are now in various 
sta~1es of D&D, remediation, waste charac
terization, and waste disposal campaigns. 
Lower hazard examples are not captured in 
current initiatives because of funding 
shortfalls. 

Sitewide Issue 2: Conduct of Operations 

Th6' issue of knowledge and skills transfer 
from retiring personnel continues. Many facili
ties or systems at ANL-E are one-of-a-kind, 
and expertise, especially "soft" operational 
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skills, passes from the workforce each year. 
The focus is currently on transferring essential 
skills related to mechanisms that could impact 
safety if improperly maintained or operated. 
Finding suitable replacements is also prob
lematic since the pool of personnel with 
adequate mechanical intuition is shrinking 
(i.e., no similar systems are being built, and 
that craftwork, which adds to operating 
expertise, is difficult to find). ANL-E attempts 
to deal with this by rehiring retirees on a 
temporary basis to operate systems and train 
replacements. 

Sitewide Issue 3: Public Concerns with 
Environmental Issues at ANL 

Historically, stakeholders have had limited 
interest in Argonne activities. The recent DOE 
"Draft Waste Management Programmatic 
Environmental Impact Statement," which con
siders Argonne as a future waste storage and 
disposal site, has raised the level of public 
concern. 

A key element of Argonne's Public Interaction 
Plan is the Argonne/DOE Community Leaders 
Round Table. ARG and Argonne held the first 
meeting of the Round Table in October 1996. 
The purpose of the Round Table is to 
exchange information and encourage devel
opment of mutually beneficial relations with 
their stakeholders. The Round Table will 
provide Argonne and ARG an ongoing struc
tural forum to present information on areas of 
interest at Argonne such as research, 
budgets, waste management, environmental 
restoration, regulatory compliance, and other 
activities of interest to the community. 

Invited leaders include U.S. Senators and 
Representatives, State of Illinois Senators 
and Representatives, DuPage County 
officials, Cook County officials, Forest 
Preserve District of DuPage County, DuPage 
County Water Commissioner, and repre
sentatives from townships, villages, cities, 

8 

OFFICE OF OVERSIGHT 

environmental groups, and homeowner 
associations within an approximately 10-mile 
radius of the laboratory. 

Sitewide Issue 4: Compliance Schedule 
for Waste Water 

In 1995 Argonne entered a three-year 
compliance schedule with the IEPA as a 
consequence of the inability to consistently 
meet water release limits. According to ARG, 
the inability to meet NPDES permit release 
limits results from three separate causes. 
First, the release limits for total dissolved 
solids (TDS) and copper and ammonia
nitrogen have been lowered. Second, well 
water already contains high concentrations of 
TDS that approach environmental release 
limits. As a result, minor increases in concen
trations resulting from use of the water, and to 
a lesser extent from evaporation, cause 
release limits to be exceeded. Furthermore, 
the site well water is somewhat corrosive and 
leaches copper from the distribution pipes. 
Third, the capabilities of existing sanitary and 
process water treatment systems are insuf
ficient to treat wastewater streams to meet 
current requirements for copper and 
ammonia-nitrogen. 

Plans for meeting the compliance schedule 
include renovations to existing facilities, new 
wastewater treatment facilities, and conver
sion of the site water supply to the local 
municipal system from current wells. The 
municipal water supply draws from Lake 
Michigan and contains substantially lower 
levels of dissolved solids. Lake Michigan 
water is also less corrosive then site well 
water. ARG expressed confidence that these 
steps will abate instances of NPDES water 
release exceedances within the three-year 
time frame of the compliance schedule. The 
sanitary wastewater treatment plant upgrade 
is nearly complete. Preliminary data indicate 
that the upgrade plant will achieve the 
ammonia-nitrogen limit in the NPDES permit. 
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The laboratory is on track to meet the 
compliance schedule milestones for complet
ing the laboratory waste treatment plant 
upgrade and receiving Lake Michigan water. 
The laboratory has been able to reduce 
effluent copper concentrations by adding 
chemicals to coat the pipes and reduce 
erosion. Copper concentrations are now 
close to the NPDES limit. The laboratory 
expects to meet the copper limit when Lake 
Michigan water is used the laboratory treat
ment plant upgrade is complete. 

Sitewide Issue 5: Schedule for Fire 
Protection/Life Safety 

Because of the magnitude of the fire 
protection needs, and given the overall site 
infrastructure and the limited resources, a 
risk-based, extended schedule must be 
adopted. 

Current efforts address updating fire/life 
safety evaluations of all facilities and address
ing the most urgent needs. These include 
installing fire suppression and alarm systems 
and addressing specific fire boundary and 
egress problems. Through FY 1998, the first 
three phases will have spent over $1 O million. 
After completion of phase three, future 
phases (beginning in FY 1999 and ending in 
2004) require an additional $15.6 million. 
Approximately $5 million of this funding will be 
utilized for life safety code issues, with the 
highest priority going to replacing of obsolete 
and deficient fire alarm systems (approxi
mately $5 million). The balance of the funding 
will go to improve loss control. 

3.2 SITEWIDE ISSUE STATUS 

Table 1 characterizes sitewide issues in terms 
of an issue statement, primary concerns, site 
activities, and a progress evaluation. 
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4.0 KEY FACILITIES -

4.1 FACILITY MISSION 

Advanced Photon Source (APS), Building 
400 Series 

The 1 million square foot APS facility is a high 
energy (7 GeV particle energy at 100 mA 
beam current) positron synchrotron and 
storage ring, producing bright x-rays for 
experimental beam lines. Construction and 
commissioning activities have been com
pleted. The construction of new beam lines 
and modification of existing lines for new 
experimental programs around the storage 
ring will continue for the life of the facility. 

This national research facility is principally for 
exp,erimentation in basic science and tech
nology research related to the development of 
materials and molecular structures. Sixteen 
collaborative access teams have beam lines 
completed or under development. 

Principal hazards include very high ionizing 
radiation fields, radio-frequency fields, and 
voltages within the controlled access physics 
package when the facility is operating. 
Experimenters are currently conducting 
expt3riments. 

Intense Pulsed Neutron Source, Building 
360 

The 540,000 square foot IPNS facility consists 
of high energy proton accelerator equipment 
(injector, linear accelerator, and rapid cycling 
synchrotron) which produces thermal and 
epithermal neutron flux by colliding protons 
with a depleted uranium target. The resulting 
neutron flux is channeled down beam lines to 
expHriments in the IPNS experiment facility. 
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Table 1. Sitewide Issues 

I ISSUE l PRIMARY CONCERNS I SITE ACTIVITIES I PROGRESS EVALUATION I 
1. Program mission Lack of funding to complete necessary Existing resources are being applied to (Updated 10/96) 

changes require decontamination and decommissioning in a timely facilities with largest risks and those most in 
remediation or manner presents two concerns: (1) existing hazards need. Schedules are developed to make 
modernization of facilities persist (increasing risk of adverse consequences) best use of funding. 
to accommodate and (2) certain conditions will tend to degrade over 
changing initiatives. time and either introduce new hazards or 

exacerbate existing ones (and thereby escalate the 
cost associated with remediation). 

2. The institutional memory Loss of institutional knowledge regarding operation Procedures, safety analyses, and conduct of (Updated 10/96) 
regarding operation and of some facilities presents two concerns: operations documents are being updated. 
safety at some facilities (1) workers not familiar with safety system Facilities subject to D&D, retirement, or shift 
rests with a limited operational functions and requirements may be to standby status are being scheduled for 
number of individuals. exposed to unnecessary risks; and (2) facility appropriate actions prioritized on hazards 

operations may be compromised, resulting in present. 
schedule delavs. 

3. CH/ARG and ANL have Recent publication of the draft DOE Waste The first meeting of the laboratory/DOE (Updated 10/96) 
instituted a Community Management Programmatic Environmental Impact Community Leaders Round Table was held 
Leaders Round Table to Statement has greatly raised the level of public in October 1996. The purpose of the Round 
provide an ongoing forum concern over future and ongoing activities at Table is to exchange information and 
to exchange information Argonne. This has highlighted the need for encourage development of mutually 
and encourage improved communications, trust, and participation beneficial relations with their stakeholders. 
development of mutually with the surrounding public. The Round Table will provide the laboratory 
beneficial relations with and DOE/ARG an ongoing structural forum 
their stakeholders. to present information on areas of interest at 

the site. 

10 December 1996 



ANL-E PROFILE OFFICE OF OVERSIGHT 

Table 1 (cont'd). Sitewide Issues 

· ... .· 

.. • .. ISSUE PRIMARY CONCERNS ..... .. . ··.• SITE ACTIVITIES. PROGRESS EVALUATION 

4. ARG and ANL-E entered a The problem arises primarily as a result of tight The site is converting from well water to the Corrective plans are aggressive, but 
compliance schedule with wastewater release limits, limited capabilities of municipal water supply, which will significantly should provide compliance with IEPA 
the IEPA as a existing pre-release treatment facilities, and high reduce total dissolved solids and mineral requirements within three-year 
consequence of an total dissolved solids and mineral content of the content of waste streams. Upgrades and new commitment of the compliance 
inability to consistently well water currently supplying the site interacting treatment facilities are being added for schedule. ANL-E is on track to meet 
meet National Pollution to produce exceedances of some release limits. process and sanitary waste water treatment. compliance schedule milestones. 
Discharge Elimination Preliminary data indicate that effluent 
System limits for limits will be achieved by the end of 
discharging water. the three-year compliance schedule. 

(Updated 10/96) 

5. There is a protracted Given the overall site infrastructure and the Early and current efforts concentrated on (Updated 10/96) 
schedule for implementing limited resources, a risk-based, extended updating fire/life safety evaluations of all the 
fire protection life safety schedule must be adopted. facilities and remediating the most urgent 
requirements. needs. 
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Safety analyses and documentation for the 
facility are functionally divided into two cate
gories, the neutron source and the remainder 
of the IPNS, because of the differences in the 
hazards associated with each of these parts 
of the process. 

The IPNS includes components from older 
facilities including the Zero Gradient Synchro
tron facility built in the 1960s, new equipment 
installed in pre-existing structures, and new 
construction. Portions of the facilities suffer 
from mechanical, electrical, and structural 
(roof) deterioration. 

The facility uses few hazardous or toxic 
chemicals. Vendor seal-welded capacitors 
containing polychlorinated biphenyls are 
used in the electronics package. Additional 
hazards include ionizing radiation fields, 
intense magnetic fields, and very high radio 
frequency fields. 

Areas subject to dangerous radiation fields 
are controlled by key locks, electrical inter
locks, inspections, remote viewing, and 
administrative controls. 

Planning is under way to exchange the 
depleted uranium spallation target with one of 
enriched uranium. The target change will 
increase the neutron flux by multiplying 
spallation neutrons in enriched uranium. 
Fabrication of the new target at Oak Ridge will 
begin after ongoing determinations of material 
safeguards requirements and facility hazard 
classification reviews are completed. 

Alpha Gamma Hot Cell Facility, Building 
212 

The AGHCF is a hot cell, metallurgical and 
analytical facility for the destructive and 
nondestructive examination of highly radio
active materials, including exposed reactor 
fuel and contained fission products. 
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The principal facility hazards are radiological 
from the kilocurie quantities of radioactive 
samples stored inside the AGHCF shielded 
cell. Samples are predominantly sections of 
irradiated reactor fuel and are encapsulated 
except when being worked on. Removal of 
fuel samples to other disposal sites is in 
process but is being hampered by lack of 
recipient sites and funding. 

4.2 FACILITY SUMMARY 

Table 2 summarizes key facility character
istics, including status, hazard classification, 
authorization basis, worst case design basis 
accident, and principal hazards and 
vulnerabilities. 

5.0 PERFORMANCE MEASURES 

A modification to Contract No. W-31-109-
ENG-38, dated August 1, 1995, established a 
system utilizing performance measures and 
criteria in categories for DOE evaluation of 
ANL performance. Following are the goals 
and success indicators for the ES&H and 
safeguards and security programs that form 
the basis for the evaluation of ANL perfor
mance of these programs. For each goal, 
specific performance measures are listed in 
the contract. 

Environmental Management 

• Goal: Contractor will effectively utilize DOE 
resources to accomplish restoration and 
waste management programs. 
Success Indicator: Well established 
project plans are properly executed. 

Safeguards and Security 

• Goal: The laboratory will conduct safe
guards and security operations to ensure 
effective protection of national security 
interests, proprietary information, per
sonnel, property, and the general public. 
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Table 2. Facility Summary 

FACILITY STATUS HAZARD CLASSIFICATION/ WORST CASE DESIGN BASIS PRINCIPAL HAZARDS AND 
NAME · .. . AUTHORIZATION BASIS · .. ACCIDENT .·. .. VULNERABILITIES 

APS Start of operations Low hazard accelerator. APS Maximum credible event involves a Vulnerability: The most significant 
was approved on completed safety review in loss-of-vacuum incident in the storage vulnerability would be the intentional 
August 8, 1996 accordance with DOE Order ring. The beam dumps at the same defeat of the numerous lockout 

5480.25; Facility operations are location at a rate of two pulses per capabilities. However, this is not 
governed by the facility Safety second. An individual standing believed to be credible given the 
Analysis Document. Safety Basis outside the storage ring tunnel directly presence of a control room, 
- Advanced Photon Source adjacent to the region would receive a administrative controls, occupancy 
Accelerator System Safety dose rate of 10. 7 rem/hr for the limitations, and successful operating 
Document, APS-3.2.2.1.0, Rev. 1, duration of the incident. Safety record of similar protection schemes at 
12/94; Addendum 1 /95 interlocks would terminate the event numerous other accelerators. 

in less than one second. 

IPNS Operational Low hazard accelerator. Safety Breach of target cooling system Hazards: Construction and industrial 
Basis - Safety Analysis Report for following target clad failure. Dose at injuries associated with facility 
the Intense Pulse Neutron Source the nearest site boundary is 0.02 operation, maintenance, and 
10/80; revised 3/81, 11/82, 2/83, percent of 10 CFR 100 criteria for experimental apparatus setup. 

1 1 /84, 12/91. Safety Assessmeni whole body dose. 
Document 9/95. 

AGHCF Operational Category II nuclear facility. Safety Failure of high efficiency particulate Hazard: Loss of control over 
Basis - Safety Analysis Report for air (HEPA) filters in exhaust system. radioactive material, posing a risk to 
the Alpha Gamma Hot Cell Bone dose to individual at site workers and site environment. 
Facility, M4000-0025-SA-01, boundary is 9.6x10·5 rem. Vulnerability: Lack of recipient site for 
11 /82; being updated to reflect previously examined samples. 
reduced hazards in facility 
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Success Indicator: An effective safe
guards and security program will comply 
with all applicable Federal, state, and local 
laws, and all DOE Orders applicable to 
safeguards and security in a cost-effective 
manner. 

Environment, Safety and Health 

• Goal 1: Reduce uncertainties, prioritize 
risks, and eliminate threats of our activities 
to improve environmental quality. 
Success Indicator: Releases are below 
regulatory limits and Departmental 
requirements. 

• Goal 2: Take necessary actions to prevent 
all serious injuries and all fatalities and to 
eliminate all worker exposures and environ
mental releases in excess of established 
limits. 
Success Indicator 1: Employees freely 
express their concerns, and these con
cerns are acknowledged and resolved in a 
timely manner. 
Success Indicator 2: Prevent fatalities, 
serious injuries, incidents of illness, expo
sures, and releases (in excess of estab
lished limits). 

• Goal 3: Ensure that there are specific 
environmental, safety and health per
formance requirements for DOE activities 
which are the basis for measuring progress 
toward continuous improvement. 
Success Indicator 1 : Amount of facility 
wastes decreases over time. 
Success Indicator 2: Environmental 
reviews of projects/activities improve over 
time. 
Success Indicator 3: Compliance with 
environmental permit conditions improves 
overtime. 
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An evaluation of ANL-E by CH and ARG using 
these performance measurements and criteria 
has been completed, but the results will not 
be final until February 1997. A new modifica
tion to the contract has been developed that 
includes new performance measures and 
criteria for FY 1997 ANL performance. 

The latest final appraisal, conducted in 
FY 1995, contains the combined results of 
ANL-E and ANL-W. Where applicable, 
ratings were weighted between ANL-W and 
ANL-E and between the size and complexity 
of various programs or functions within a 
singly rated category. The ratings for this 
appraisal are as follows. 

• Institutional Management Performance-
Excellent 

Assigned Goals And Missions
Excellent 
Institutional Planning-Excellent 
Staffing And Organization-Excellent 

• Programmatic Performance-Excellent 
Nuclear Energy Programs-Excellent 
Energy Research Programs
Excellent 
Science Education and Technical 
Information-Outstanding 
Nonproliferation and National 
Security-Excellent 
Environmental Restoration and Waste 
Management-Excellent 
Fossil Energy-Excellent 
Energy Efficiency and Renewable 
Energy-Outstanding 

• Operations Support Performance-Excellent 
Programs and Facilities 
Management-Excellent 
Environment, Safety, Health and 
Quality Assurance-Excellent 
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Safeguards and Security 
Management-Excellent 
Construction Management-Excellent 

• Administrative Management-Excellent 
Procurement Management-Excellent 
Work-for-Others Management
Excellent 
Financial Management-Excellent 
Human Resources Management
Excellent 
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Legal Services-Excellent 
Intellectual Property Management
Good 
Technology Transfer Management
Outstanding 
Laboratory Directed Research and 
Development-Outstanding 
Information Resource Management
Excellent 
Personal Property Management-Good 
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FOREWORD 

Site profiles summarize the effectiveness of Department of Energy (DOE) line 
management in implementing the Secretary of Energy's guiding principles of safety 
management; the effectiveness of DOE environment, safety, and health (ES&H), and 
safeguards and security (S&S) programs; and key site characteristics such as organization, 
contract reform, significant issues, key facilities, performance measures, and site initiatives 
and activities. 

Profiles are a valuable planning tool for the DOE Office of Oversight in focusing appraisal 
activities, allocating staff resources, and analyzing Departmental trends. Profiles also 
serve as an authoritative reference for other stakeholders. They assist in answering critical 
questions about the state of the DOE complex: How effective are site management 
systems/programs? What trends require immediate attention? How safe are site workers 
and the public? And is the environment being adequately protected and restored? The 
analysis of the performance data contained in the site profiles provides baseline 
information regarding safety or security program weaknesses, thus allowing timely 
intervention by Department management. This information is reported in a format 
designed to highlight essential missions, performance!, significant issues, and operational 
data at a management level. 

The Office of Oversight maintains site profiles on 20 major DOE sites. Each profile is 
normally updated semiannually through a rigorous process led by the Oversight Offices of 
Planning and Analysis and EH Residents, with significant contributions from the Offices of 
Security Evaluations and ES&H Evaluations. Line management plays a key role by 
verifying that the information is accurate, current, significant, clear, and balanced. 

Site profiles are developed using an institutionalized process of collecting data from 
multiple sources, and then collating, synthesizing, and analyzing this information to develop 
an accurate evaluation of ES&H and S&S performance at the site. The data that forms the 
basis of a site profile comes from sources both internal and external to the Department of 
Energy. Site profiles will evolve in content and form as necessary to meet their intended 
objective--to have available current, comprehensive, summaries of ES&H and S&S 
information pertaining to key DOE sites. 

The site profile reflects the Office of Oversight's analysis of the best available data, and 
was verified for factual accuracy by line management prior to dissemination. Since profiles 
describe site conditions at the time of distribution, they may not reflect recent changes. If 
real time confirmation of information is required, the reader should query line management 
directly. 
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PROFILE OF 

ARGONNE NATIONAL LABORATORY WEST (ANL-W) 

========================================-=· =========================== 
OVERVIEW 

SITE CHARACTERISTICS 

Site characteristics include information on site size ancl location, 
mission, organizations, contractual status, and major initicitives and 
activities. 

Date Established: 1949 

Present Mission: 

Development of environmental remediation technologies. Activities 
include decontaminating and defueling of Experimental! Breeder 
Reactor-II (EBR-11), developing techniques for treating EBR.-11 fuel for 
long-term storage, preparing sodium waste for disposal, and 
characterizing solid waste for eventual shipment to the Waste 
Isolation Pilot Plant (WIPP). 

Size: 81 O acres; 84 acres are inside the property protection area. 

Employees: Six Department of Energy (DOE) and 753 contractor 
personnel (as of May 1996). 

Annual Budget: The Argonne National Laboratory- West (ANL-W) 
budget is $82 million for fiscal year (FY) 1996. 

Cognizant Secretarial Officer: Director, Office of Nuclear Energy, 
Science & Technology (NE); the principal NE office is the, Office of 
Facilities (NE-40). 

Responsible Operations/Area Office: DOE Chicago Operations 
Office (CH)/Argonne Group - West (ARG-W). 

Integrating Contractor: University of Chicago. 

Subcontractors: The currently active subcontractors are Ugaki 
(general contractor), and Hughes Roofing. 

Fissile Material: About 90 kg of Pu-239, 1 O kg of U-235, 7 metric 
tons of heavy metal, a large amount of spent fuel (about 7:3,800 fuel 
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Additional information on 
site characteristics is 
provided in Section 1. 0, 
starting on page 1. 

ANL-W continues its 
primary mission of devel
oping environmental 
remediation technologies. 
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assemblies, elements, rods, and plates), and fresh reactor fuel for 
EBR-11. 

Significant Commitments to Stakeholders: 

• A Consent Order from the State of Idaho resulted in an agreement 
with Lockheed Martin Idaho Technologies (LMIT) for ANL-W to 
process sodium-potassium reactor coolant that was stored in an 
Idaho National Engineering Laboratory (INEL) bunker. The project 
is complete. 

• An agreement with the State of Idaho for the processing of sodium 
wastes from FERMI I reactor coolant operations mandated in the 
Site Treatment Plan, which is required by the Federal Facilities 
Compliance Act. 

• ANL-W is in the process of performing a Remedial Investigation/ 
Feasibility Study in accordance with a Federal Facility Agreement 
with Environmental Protection Agency Region 1 O and the State of 
Idaho. 

Unions: Oil, Chemical, and Atomic Workers. 

Major Site Activities/Initiatives: 

The Fuel Manufacturing Facility (FMF) and the Zero Power Physics 
Reactor (ZPPR) vaults are planned for long-term storage of 
plutonium and plutonium-bearing materials. 

The Radioactive Scrap Waste Facility (RSWF) is being used for 
interim storage of solid, highly radioactive scrap (e.g., EBR-11 fuel), 
radioactive waste, and radioactive mixed waste pending final 
disposition. The Radioactive Liquid Waste Treatment Facility 
(RLWTF) processes low-level radioactive liquid for disposal at the 
INEL Radioactive Waste Management Complex (RWMC). 

EBR II decontamination, decommissioning, and defueling are under 
way. 

As a result of an environmental assessment conducted by CH and 
ARG in May 1996, the Fuel Conditioning Facility (FCF) was identified 
to be an activity with non-significant environmental impacts. Based 
upon that Finding of No Significant Impact, electrometallurgical 
treatment of EBR 11 spent nuclear fuel began in June 1996. 

ANL-W is constructing a Sodium Processing Facility to process 
sodium reactor coolant from the FERMI I and EBR reactors. 
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ANL-W is performing a 
Remedial Investigation/ 
Feasibility Study accord
ing to a Federal Facility 
Agreement with the 
Environmental Protection 
Agency. 

One union is represented 
at ANL-W. 

December 1996 



ANL-W PROFILE OVERVIEW 

ANL-W is performing waste characterization at the Hot Fuel 
Examination Facility (HFEF) to allow for shipment of wastE~ to WIPP 
when it becomes available. 

ENVIRONMENT, SAFETY, AND HEAL TH (ES&H) ISSUES 

A sitewide issue is an issue present at multiple facilities or within 
ES&H programs that impact sitewide operations. 

Sitewide Issue 1: There are potential hazards associated with EBR-
11 shutdown and decommissioning to place the facility in a safe and 
stable condition. The goal is to place EBR-11 in an industrial and 
radiologically safe shutdown condition by the end of FY 1998. 

Sitewide Issue 2: Six vulnerabilities identified by the Plutonium 
Working Group are related to the packaging of scrap and/or residue 
materials shipped to ANL-W from other DOE sites, and to the lack of 
up-to-date safety basis for two facilities. 

KEY FACILITIES 

A key facility is a facility or building that is significant from an 
environment, safety, and health perspective. At some sites, a key 
facility can be a group of facilities with similar missions, activities, 
hazards, or vulnerabilities. 

Buildings 765 and 709, Fuel Conditioning Facility (FCF) - An 
electrometallurgical processing facility where metallic fuels from the 
liquid-metal-cooled reactor EBR-11 are conditioned for long term 
storage. 

Building 752, Analytical Laboratory, North Wings (A & B Wings) -
Chemical, radiochemical, and physical measurements in support of 
the ANL-W nuclear and environmental programs. 

Experimental Breeder Reactor-II - Uranium-plutonium-fueled, 
liquid-metal pool-type Category A breeder reactor with a thermal 
power rating of 62.5 MW with a secondary sodium loop and a steam 
plant that produces 19 MW of electrical power through a conventional 
turbine generator. The reactor will be completely defueled by 
December 1996. 

Building 785, Hot Fuel Examination Facility (HFEF) ·· Remote 
handling, packaging, examination and other operations on highly 
irradiated fuels, materials, and wastes in support of site activities. 
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Additional information on 
sitewide issues is pro
vided in Section 3.0, 
starting on page 6. 

Additional information on 
key facilities is provided in 
Section 4.0, starting on 
page 7. 

There are ten key facilities 
at ANL-W. 
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Transient Reactor Test Facility (TREAT) - Zircaloy-clad, graphite
moderated Category 8 reactor designed primarily for operation in the 
transient or pulse mode and for destructive testing of prototypic fast 
reactor highly enriched ceramic-type fuel. TREAT is shut down. 

Neutron Radiography Reactor (NRAD) - Heterogeneous, water
moderated, solid-fueled, tank-type reactor operating at a steady state 
power of 250 kW. 

Zero Power Physics Reactor (ZPPR) - Category 8 reactor con
tained in a split-table-type critical facility and currently in shutdown 
status. The ZPPR vault provides storage for Category I quantities of 
special nuclear materials. · 

Fuel Manufacturing Facility (FMF) - Houses binary (uranium and 
zirconium) fuel manufacturing equipment; provides vault storage for 
Category I quantities of special nuclear material, including plutonium. 

Building 798, Radioactive Liquid Waste Treatment Facility 
(RLWTF)- Processes low-level radioactive liquid waste from EBR-11, 
FCF, HFEF, TREAT, ZPPR, and support facilities. 

Radioactive Scrap Waste Facility (RSWF) - Interim storage for 
solid, highly radioactive scrap (e.g., EBR-11 fuel), radioactive waste, 
and radioactive mixed waste pending final disposition. 

SITE PERFORMANCE 

Site performance is based on an analysis of available data on 
facilities and programs. This includes information from Office of 
Oversight activities augmented by valid and relevant external and 
internal sources. Site performance is evaluated in terms of three of 
the guiding principles for safety management. 

Overall Safety Management Program - NOT EVALUATED 

Principle #1 - Line Management Responsibility - NOT 
EVALUATED 

CH oversight of ANL-W activities is in transition. The CH 
Environment, Safety and Health Division now serves as a resource 
to the ARG-W ES&H organization, which is now responsible for 
conducting ES&H program reviews of ANL-W activities. As a result 
of deficiencies in the ANL-W quality assurance program and internal 
oversight of this program, programmatic changes were instituted 
making Division Directors responsible for proper implementation of 
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Additional information on 
site performance is pro
vided in Section 2.0, 
starting on page 3. 
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quality assurance requirements, establishing a more focused self
assessment group, and updating and issuing sitewide procedures. 
In May 1995, CH renegotiated its contract with the University of 
Chicago, which contains a performance fee based on research and 
operations (including ES&H) performance. 

Principle #2-Comprehensive Requirements-NOT EVALUATED 

Programs are generally documented and implemented. Notable 
examples include industrial hygiene, industrial safety, fire protection, 
the EBR-11 nuclear safety program, and construction management. 

Principle #3 - Competence of Personnel - NOT EVALUATED 

In the evaluation by ARG of ANL performance under its modified 
contract (See Performance Measures, below), the area of Insti
tutional Management Performance was rated Excellent. This area 
includes staffing and organization {also rated Excellent). 

PERFORMANCE MEASURES 

Performance measures are quantitative and qualitative indications of 
ES&H performance taken from such sources as the Occurrence 
Reporting and Processing System the Computerized Accident/ 
Incident Reporting System, as well as contractually mandated 
indicators of performance. 

A modification to Contract No. W-31-109-ENG-38(August1, 1995) 
established a system utilizing performance measures and criteria in 
17 categories to evaluate ANL performance. Specific ~}oafs and 
success indicators have been established for ES&H and safeguards 
and security programs to evaluate ANL performance of these 
programs. An evaluation by ARG of ANL using these performance 
measurements and criteria has been completed, but the results will 
not be final until February 1997. Also, a new modification to the 
contract has been developed that includes new performance 
measures and criteria for FY 1997 ANL performance. The latest 
appraisal was conducted in FY 1995 and contains the combined 
results of ANL-E and ANL-W. Where applicable, ratings were 
weighted between ANL-W and ANL-E and between the size and 
complexity of various programs or functions within a single rated 
category. The ratings for this appraisal are as follows. 

• Institutional Management Performance 
• Programmatic Performance 
• Operations Support Performance 
• Administrative Management 

0-5 

Excellent 
Excellent 
Excellent 
Excellent 

OFFICE OF OVERSIGHT 

Additional information on 
performance measures is 
provided in Section 5.0, 
starting on page 12. 
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Figure 1. ANL-W Site Map 
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SITE PROFILE--ARGONNE NATIONAL LABORATORY-WEST 

1.0 SITE CHARACTERISTICS 

1.1 SITE LOCATION AND SIZE 

Argonne National Laboratory-West (ANL-W) 
is located in Idaho at the Idaho National 
Engineering Laboratory (INEL). ANL-W is a 
part of the main Argonne National Laboratory, 
which is located near Chicago, Illinois. ANL-W 
occupies about 810 acres, of which only 84 
acres are inside the property protection area; 
the INEL site occupies 890 square miles. It is 
approximately 31 miles from the nearest ANL
W site boundary to Idaho Falls, Idaho. Other 
smaller communities, such as Arco, Blackfoot, 
Dubois, and Howe, are also adjacent to the 
INEL site. The nearest incorporated town, 
Atomic City (population 8), is one half mile 
from the southern boundary of the INEL site 
and approximately 18 miles southwest of the 
ANL-W site. Most of the INEL site is 
unpopulated, semiarid desert rangeland and 
sagebrush over volcanic deposits. 

1.2 SITE MISSION 

ANL-W initially constituted the testing and 
development arm of Argonne for advanced 
reactors, with facilities designed to proof-test 
liquid metal reactor technology and asso
ciated fuel cycles. The research included 
reactor safety, fuels and materials, fuel 
manufacturing, metal fuel processing, fuel 
cycle, related waste management, and 
actinide recycling. 

The ANL-W mission has recently changed 
due to the cancellation of the Integral Fast 
Reactor (IFR) program and shutdown of the 
Experimental Breeder Reactor II (EBR-11). 
The new mission focuses on developing 
environmental remediation technologies. 
ANL-W has five reactors, fuel examination 
facilities, analytical laboratories, radioactive 
waste treatment facilities, and many support 

1 

buildings. The only reactor currently active is 
a small reactor used for radiographic 
examination of experiments, waste con
tainers, and spent nuclear fuel. Some of the 
activities include decontaminating and defuel
ing EBR-11, developing techniques for proces
sing EBR-11 fuel for long-term storage, 
treating sodium waste for disposal, and 
characterizing solid waste for shipment to 
Waste Isolation Pilot Plant (WIPP). 

1.3 SITE ORGANIZATIONS AND CON
TRACT STATUS 

Site ()rganizations 

Contractor activities at ANL-W are managed 
by DOE's Argonne Group-West (ARG-W) 
under the direction of the Department of 
Ener~JY (DOE) Chicago Operations Office 
(CH). ANL-W is operated by the University of 
Chica.go, and it is a part of the main Argonne 
National Laboratory. 

Finance Issues 

ContJract Reform and Status 

In May 1995, the laboratory operating contract 
with the University of Chicago was 
renegotiated. The new contract includes a 
performance fee based on performance of 
research and operations, including ES&H 
performance. Performance objectives and 
supporting metrics are being developed to 
administer the contract and performance fee. 
The new contract is considered a model for 
non-profit organizations. 

Budget Issues 

The budget for Argonne National Laboratory 
is a combination of ANL-E and ANL-W; many 
of the activities are not broken out between 
sites. For example, environment, safety, and 
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health (ES&H) costs fund the entire program 
and are not separated by site. The total fiscal 
year (FY) 1997 budget for ANL-W is $82 
million, of which $80.7 million is from the 
Office of Nuclear Energy, Science and Tech
nology (NE); the remaining $1.3 million is from 
the office of Environmental Management (EM) 
for waste characterization. Other facilities are 
funded as follows: EBR-11 ($18.2M), Sodium 
Process Facility ($6.3M), Fuel Manufacturing 
Facility ($.SM), Hot Fuel Examination Facility 
($13.0M), Fuel Conditioning Facility/Analytical 
Lab ($25.2M), and Transient Reactor Test/ 
Zero Power Plutonium Reactor ($.2M). 

1.4 MAJOR SITE INITIATIVES/ACTIVITIES 

Spent Fuel Storage and Management 

ANL-W is using the Fuel Conditioning Facility 
(FCF) for electrometallurgical treatment of 
EBR-11 fuels. The treatment process removes 
the uranium from the spent fuel; the trans
uranic elements and fission products remain 
in the salt mixture, and the sodium chemically 
combines with the salt mixture to form sodium 
chloride. The recovered uranium will be 
blended to a low enriched uranium product 
and placed in storage. The transuranic 
elements and fission products are removed 
from the salt mixture, processed through a 
zeolite ion exchanger, and fabricated into a 
ceramic waste form for storage. The salt mix
ture will be disposed of as low-level radio
active waste. 

The Fuel Manufacturing Facility (FMF) and 
the Zero Power Physics Reactor (ZPPR) 
vaults are planned for long-term storage of 
uranium, plutonium, and plutonium-bearing 
materials at ANL-W. 

Waste Management 

The Radioactive Scrap Waste Facility 
(RSWF) is being used for interim storage for 
solid, highly radioactive scrap (e.g., EBR-11 
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fuel), radioactive waste, and radioactive mixed 
waste pending final disposition. The Radio
active Liquid Waste Treatment Facility 
(RLWTF) processes low-level radioactive 
liquid for disposal at the INEL Radioactive 
Waste Management Complex (RWMC). 
Radioactive mixed waste is managed at the 
Fermi Sodium Storage building (Building 703) 
and at the Radioactive Sodium Storage 
Facility (Building 797). 

Decontamination and Decommissioning 

Defueling of EBR-11 is under way. 

Programmatic Activities 

The FCF was formerly called the Fuel Cycle 
Facility, but was renamed the Fuel Condition
ing Facility after the March 1994 decision to 
shut down and decommission EBR-11. ARG
W completed an environmental assessment 
to allow FCF operation; it is currently 
operating. 

ANL-W is constructing a Sodium Processing 
Facility to process sodium reactor coolant 
from the FERMI I and EBA reactors. The 
facility will process the sodium coolant to a 
sodium carbonate to allow for land disposal. 

ANL-W is performing waste characterization 
at the Hot Fuel Examination Facility (HFEF) to 
allow for shipment of waste to WIPP when it 
becomes available. 

WIPP gas generation experiments are being 
conducted in the Blanket Storage Room 
inside the ZPPR Reactor Cell. 

The Plasma Health Process Bench Scale 
Demonstration is to be conducted in the 
Transient Reactor Test Facility (TREAT) 
Reactor Building High Bay Area. Construction 
for this demonstration project is nearing 
completion. 
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Environmental restoration activities are 
proceeding in Waste Area Group (WAG) 9. 

The treatment of EBR-1 sodium-potassium 
(NaK) coolant is being conducted at the 
Sodium Components Maintenance Shop. 

Special Interest Items 

Local Interest Items 

ANL-W is conducting a research and 
demonstration project for electrometallurgical 
treatment of EBR-11 spent nuclear fu·e1 at 
the FCF. DOE delayed project start-up to 
respond to stakeholder concerns, resulting in 
preparation of a new environmental assess
ment. Following a Finding of No Significant 
Impact (FONSI), operation was started in 
June 1996. The process removes uranium 
and concentrates the fission products to 
simplify waste disposal. 

Congressional Interest Items 

No long term issues are the focus of 
congressional concern or oversight at this 
time. 

2.0 SITE PERFORMANCE 

2.1 CONCEPTUAL BASIS FOR 
EVALUATION 

The essential characteristic of successful 
programs and projects is the recognition and 
understanding of the need for an effective 
ES&H management system that ensures 
adequate control over all aspects of the 
program or project. In 1994, the Secretary of 
Energy established the principles and criteria 
that the Department deemed necessary for an 
effective safety management program. These 
principles include: 

• Principle #1: Line managers are responsi
ble and accountable for safety. 

• Principle #2: Comprehensive requirements 
exist and are appropriate. 

3 

OFFICE OF OVERSIGHT 

• Principle #3: Competence is commen
surate with responsibilities. 

2.2 SAFETY MANAGEMENT PROGRAM 
IMPLEMENTATION OF THE GUIDING 
PRINCIPLES 

This interim evaluation was developed using 
information provided to the Office of Oversight 
by A,.RG-W. This information consists of a 
Summary Appraisal Report of Argonne 
National Laboratory for Fiscal Year 1995 and 
data on injuries, illnesses, and radiological 
exposures. 

The absence of an independent oversight 
evaluation at ANL-W suggests that the 
information presented should not necessarily 
be considered representative of overall ES&H 
performance across ANL-W, but rather limited 
to an indication of the ES&H performance of 
the program and/or facility identified. Where 
insufficient information was available to make 
a comprehensive assessment of either the 
impleimentation of a guiding principle (Section 
2.2) or an implementing program (Section 
2.3), a limited evaluation or specific example 
of performance based on the best available 
information is provided. 

Principle #1 Line Management 
Responsibility for Safety 

CH oversight of ANL-W activities is in 
transition. The CH ES&H Division was 
responsible for conducting periodic appraisals 
of ANL-W. That responsibility has now been 
assigned to ARG-W, with technical support 
beinu provided by former CH ES&H safety 
professionals. 

Improvement is needed in the implementation 
of thie quality assurance program. Recent 
DOE reviews have identified failures to 
adhere to approved project quality assurance 
plans; these shortcomings were not recog
nized by the ANL-W internal assessment 
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program, (see Facility Safety Program, 
Section 2.3). As a result a number of 
programmatic changes were instituted 
including: (1) making Division Directors 
responsible for proper implementation of 
quality assurance requirements, (2) estab
lishing a more focused self-assessment group 
to provide independent and continuing 
appraisals of quality assurance implemen
tation, and (3) updating and issuing applicable 
sitewide procedures. 

In May 1995, the laboratory renegotiated its 
contract with the University of Chicago. The 
contract contains a performance fee based on 
research and operations (which includes 
ES&H). DOE considers the new contract to 
be a model for non-profit organizations. 
Performance objectives and supporting per
formance measures have been developed to 
support administration of the contract. 
Performance measurement information using 
this new contract structure will not be 
generated until the end of fiscal year 1996. 

Principle #2 Comprehensive 
Requirements 

Programs are generally documented and 
implemented. Notable examples include 
industrial hygiene, industrial safety, fire 
protection, radiation safety, the EBR-11 nuclear 
safety program, and construction 
management. 

Further program development and implemen
tation are necessary in the quality assurance 
program. 

Principle #3 - Competence Commensurate 
with Responsibilities 

In the evaluation by ARG of ANL performance 
under its modified contract (see Performance 
Measures, Section 5.0), the area of Insti
tutional Management Performance was rated 
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Excellent. This area includes staffing and 
organization (also rated Excellent). 

2.3 IMPLEMENTING PROGRAMS 

Environmental Protection Program 

ANL made progress on the accelerated 
comprehensive Remedial Investigation (RI) 
for ANL-W inactive waste sites. The RI pro
cess has been accelerated by one year from 
the Federal Facility Agreement enforceable 
milestone. However, the management of 
funds needs improvement. ANL-W has 
experienced some difficulty in submitting RI 
documents to DOE with enough lead time to 
allow adequate DOE review before submittal 
to regulators. 

ANL-W upgraded the RSWF; the facility is 
now a safer, more effective operation. 
Management of mixed wastes improved with 
the dedication of additional staff to waste 
packaging, transport, and documentation. 
The amount of mixed waste stored on site 
decreased, and carryover funds were 
reduced. 

ANL-W combined its environmental restora
tion, waste management, and environmental 
monitoring functions under one manager. 
Progress has been demonstrated in permit
ting activities, waste container management 
and shipment, and waste facility upgrades. A 
review of small-quantity hazardous and mixed 
waste accumulation areas by ARG-W resulted 
in eight findings concerning small waste con
tainer management. 

To address the problems of small-quantity 
waste accumulation area management, ANL
W has assigned Environmental Compliance 
Representatives (ECRs) to all ANL-W 
facilities. The ECRs are independent in that 
they report to the Environment and Waste 
Manager, and not to facility managers. Imple
mentation of the ANL-W Waste Handling 
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Manual will formalize and standardize the 
process and will address deficiencies asso
ciated with moving radioactive and mixed 
waste to offsite storage and disposal locations 
in a timely manner. 

Efforts have been commendable in preparing 
the Federal Facility Compliance Agreement 
Site Treatment Plan for mixed wastes and the 
Resource Conservation and Recovery Act 
permit applications for facilities to store mixed 
waste. 

Nuclear Safety Program 

In support of the primary ANL-W mission of 
defueling EBR-11 and placing it in an indus
trially and radiologically safe shutdown 
condition, the goal of removing 170 sub
assemblies was met (and exceeded). 
Transition of the EBR-11 organization to better 
support defueling operations has been 
accomplished with minimal impact. Reporta
ble occurrences have decreased from 16 in 
fiscal year 1994 to 3 in fiscal year 1995. 

Worker Safety and Health Program 

The startup reviews for FCF indicated no 
findings or weaknesses in the overall indus
trial hygiene program. Improvement can be 
achieved by facility managers recognizing 
introduction of new hazards into the work
place and ensuring the involvement of site 
industrial hygiene professionals. 

The industrial safety program demonstrated 
progress through increased involvement of 
industrial safety professionals as part of the 
work control process and the initiation of 
facility walkthroughs by line management. 
There was significant improvement in the 
number of reportable accidents and the 
number of lost workdays at ANL-W in 1995. 

Maintenance of fire protection equipment is 
excellent. Response of ANL-W personnel to 
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the large range fire of August 16, 1995, was 
exceptional. Progress is continuing on site
wide fire alarm upgrades, and fire alarms are 
now monitored at the ANL-W security central 
alarm centers. 

Facility Safety Program 

In 1 ~195, two facility upgrade programs were 
ongoing-the FCF modifications program and 
the Analytical Laboratory upgrades program. 
A DOE line management readiness evalua
tion of FCF indicated that in spite of a 
satisiactory Project Quality Assurance Plan, 
there!· were instances in which the plan had 
not been followed, especially in the areas of 
installlation and testing. A DOE review of the 
Analytical Laboratory upgrades program indi
cated that the project team deferred imple
mentation of the Project Quality Assurance 
Plan in favor of the construction contractor's 
plan. However, there was not full compliance 
with this latter plan. In neither instance did 
the ANL-W project teams or the internal 
independent quality assurance assessment 
function identify these discrepancies and take 
corrective action. 

Construction management practices improved 
through performance of the EBR-11 plant 
closure project, achievement of operation 
readiness of FCF, and completion of the 
Analytical Laboratory Upgrades program. 
Use of a "project approach" has greatly 
improved performance in meeting cost and 
schedule targets. 

ANL-W continues to make good progress on 
incorporating all DOE order requirements for 
emergency management. ANL-W's partici
pation in the Advanced Test Reactor emer
gency exercise was noted as being excellent. 
ANL-W supported evacuation and response 
to the! large range fire on August 16, 1995. 
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2.4 SAFEGUARDS AND SECURITY 
PROGRAMS 

Appropriate safeguards and security policies 
and goals have been established, responsi
bilities and authorities for safeguards and 
security programs are generally understood, 
and management systems are responsive to 
safeguards and security management require
ments. However, managers' ability to assume 
responsibility and to be held accountable for 
safeguards and security performance could 
be improved by giving more attention ·to the 
assessment systems, which at this time do 
not accurately portray program status. Overall 
performance in this area indicates that 
managers understand and accept their safe
guards and security responsibilities and are 
held accountable for safeguards and security 
performance. 

Comprehensive safeguards and security 
exist, are appropriate to the ANL-W program, 
and are adequately implemented. The robust 
construction of the special nuclear material 
(SNM) storage facilities, the stringent access 
controls at these facilities, the effective interior 
alarm systems within the facilities, and the 
effective response exhibited by the protective 
force provide significant protection elements 
against theft or diversion of SNM at ANL-W. 
Deficiencies in implementation and perfor
mance monitoring of some programs call into 
question the actual level of system effective
ness. Weaknesses in physical security 
systems, neither identified by performance 
monitoring processes nor considered in the 
vulnerability and risk analysis process, do not 
support confidence in that system component. 
The CH and ANL-W assessment programs 
are not sufficiently effective to ensure con
fidence in the long-term ability to sustain 
adequate protection levels. 

Overall, staffing levels and qualifications are 
appropriate for the current ANL-W mission. 
Required training programs are in place and 
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supported by safeguards and security 
management. 

3.0 SITEWIDE ES&H ISSUES 

3.1 ISSUE DESCRIPTIONS 

Sitewide Issue 1: Impacts of Defueling 
EBR-11 and Workforce Downsizing 

Cancellation of the IFR has resulted in the 
shutdown of EBR-11 and the eventual down
sizing of the workforce at ANL-W. The size of 
the workforce will remain stable while EBR-11 
undergoes defueling, but reductions will take 
place upon completion. Potential hazards are 
associated with the shutdown and decom
missioning of EBR-11 in order to place the 
facility in a safe and stable condition (e.g., 
loss of argon cooling, fuel handling accidents, 
sodium-water reactions, and malfunctioning 
equipment). 

On March 15, 1994, the Secretary of Energy 
convened a working group to study how best 
to use the capabilities of ANL-W to advance 
technology in nuclear safety, waste manage
ment, nonproliferation, and other areas of 
national priority. The Administration found 
that the actinide recycle program does not 
support its nonproliferation policy, and as a 
result terminated the IFR program. 

Sitewide Issue 2: Plutonium 
Vulnerabilities 

The purpose of the plutonium vulnerability 
assessment was to ensure that responsible 
managers were cognizant of the ES&H and 
nonproliferation concerns associated with 
management and cleanup of the wide variety 
of forms of plutonium throughout the DOE 
complex. The Plutonium Working Group 
identified six plutonium vulnerabilities during 
their assessment at ANL-W: 
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1. Plutonium metal at ZPPR is improperly 
packaged. Hydrogen buildup, oxidation, 
and expansion could rupture the pack
age and contaminate workers. 

2. Plutonium oxide at ZPPR is improperly 
packaged. Pressurization could cause 
rupture the can and contaminate 
workers. 

3. The MK Ill sodium test loops in TREAT 
represent a potential hazard to workers 
and the environment because their seals 
have not been inspected in approxi
mately five years. 

4. Questionable packaging of plutonium 
metals and oxides at the FMF could lead 
to expansion or pressurization of the can 
until it breached, contaminating the 
facility and/or personnel. 

5. The ANL-W planned disposition of 1 to 
3kg of plutonium oxide fines may not 
represent the safest approach. These 
oxides may be generated during inspec
tion and repackaging of cans of metal 
and alloys stored at the ZPPR and FMF. 
The site's chosen disposal option may 
be the easiest, but not the most tech
nically sound. 

6. Both the FMF and ZPPR vaults are 
planned for long-term storage of plu
tonium and plutonium-bearing materials. 
However, DOE Headquarters rejected 
the implementation plan for upgrading 
the FMF and ZPPR vaults' safety docu
mentation. Under the new requirement 
of DOE Order 5480.23, both vaults 
would be classified as Hazard Category 
II, but the documentation currently 
reflects Hazard Category Ill; in the case 
of ZPPR, the only documentation is a 
1980 safety assessment document, 
which contains no independent analysis 
of the vaults. The safety analysis for the 
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FMF vault was approved by DOE in 
August 1986. 

ANL-W has prepared and submitted to the 
Office of Nuclear Energy (NE-2) a corrective 
action plan to address the vulnerabilities 
identified by the Plutonium Working Group. 
Corrective actions identified in the plan are 
undeir way. 

3.2 SITEWIDE ISSUE STATUS 

Tablie 1 characterizes sitewide issues in terms 
of an issue statement, primary concerns, site 
activities, and a progress evaluation. 

4.0 KEY FACILITIES 

4.1 !FACILITY MISSION 

Buildings 765 and 709, Fuel Conditioning 
Facility (FCF) 

The FCF is a electrometallurgical processing 
facility where metallic fuels from the liquid
metail-cooled reactor EBR-11 are conditioned 
for long term storage. The process includes: 
(1) fuel element segmentation through a 
chopping process, (2) fuel electro-refinement 
to remove rare earths, (3) consolidation of fuel 
in a cathode processor, and (4) processing 
with a salt stripper to remove rare earths from 
salt These processes take place in a 
shielded, inert-atmosphere hot cell and 
include high-temperature molten metal, high
electrical-energy sources, and highly radio
activ1a material. 

The FCF began operating in 1965 and was 
brie'fly renamed the Hot Fuel Examination 
Faciliity-South (HFEF-S) in 1969 after removal 
of fur~I processing equipment and conversion 
to fuel examination. The facility was exten
sively decontaminated from 1977 through 
1980 and remained an examination facility 
until 1990, when it was renamed the Fuel 
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Table 1. Sitewide Issues 

ISSUE PRIMARY CONCERNS SITE ACTIVITIES PROGRESS 
EVALUATION 

1. There are potential These hazards include: CH and contractor management are The defueling of 
hazards associated aware of the potential problems EBR-11 is on time, 
with the shutdown . Fuel handling accidents from internal or external initiating associated with the ongoing activities at without any 
and defueling of events resulting in unplanned criticality ANL-W. They are remaining alert for any significant 
EBR-11 in order to signs of a deteriorating trend in the area occurrences. 
place the facility in a . Hydrogen explosion from sodium-water reactions of health and safety and are applying The workforce, in 
safe and stable increased management attention to this general, has 
condition. . Operational problems arising from malfunctioning equipment area . accepted the 

that contribute to increased occupational radiation exposure future down-
to the workers. sizing. Approx-

imately 17 
people have 
been laid off to 
date. (Updated 
10/96) 

2. The six vulnerabilities The inadequate packaging of plutonium poses a risk of facility ANL-W has prepared and submitted to Corrective 
identified by the and personnel contamination. The ZPPR and FMF vaults, both the Office of Nuclear Energy (NE-2) a actions have 
Plutonium Working of whose hazard category and dose evaluation criteria have corrective action plan to address the been successful. 
Group are related to changed, do not have an up-to-date safety basis. vulnerabilities identified by the Plutonium If future funding 
the packaging of Working Group. Corrective actions is provided, the 
scrap and/or residue identified in the plan are under way. identified 
materials shipped to vulnerabilities will 
ANL-W from other be corrected. 
DOE sites, and to the (Updated 10/96) 
lack of an up-to-date 
safety basis for two 
facilities. 
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Cycle Facility and was extensively modified to 
support the IFR Program. 

This facility was then renamed the Fuel 
Conditioning Facility after the March 1994 
decision to shut down and decommission 
EBR-11. A contractor operational readiness 
review (ORR) was performed in March 1995, 
and a DOE ORR was performed in May 1995. 
The contractor ORR identified weaknesses in 
system labeling, instrument recalibration, 
and conduct of operations. The DOE ORR 
findings included a need to validate proce
dures for technical safety requirement com
pliance, develop a program for continuing 
qualification of on-the-job training, confirm 
compliance with National Environmental 
Policy Act (NEPA) requirements, and correct 
deficiencies in the waste management pro
gram. The FCF is currently operating. 

Building 752, Analytical Laboratory (AL), 
North Wings (A & B Wings) 

The primary mission of the AL is to provide 
chemical, radiochemical, and physical 
measurements in support of ANL-W nuclear 
and environmental programs. The lab pro
cesses highly radioactive material and 
includes six shielded hot cells, decontamina
tion and manipulator repair room, glove 
boxes, and storage vaults. Analytical pro
cesses include inductively coupled plasma
atomic emission spectrometers, atomic 
absorption spectrometers, ion chromato
graphs, gamma and alpha spectrometers, 
time-of-flight mass spectrometers, x-ray 
diffractometer (x-ray generator), mass 
spectrometer, laser, and other analytical 
equipment. The facility includes the Non
Destructive Assay (NOA) Laboratory and the 
Casting Laboratory. 

The AL was placed in operation in the early 
1960s. It was extensively modified in 1993 
and 1994, including the addition of double 
high efficiency particulate air (HEPA) filtration 
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of hot cells and removal of perchlorate
contaminated air hoods. Electrical services 
were upgraded to meet current code. DOE 
and contractor ORRs were completed in July 
and August 1995, respectively. 

Experimental Breeder Reactor-II 

The EBR-11 was a uranium-plutonium-fueled, 
liquid-metal pool-type Category A reactor with 
a thermal power rating of 62.5 MW with a 
secondary sodium loop and a steam plant that 
produced 19 MW of electrical power through 
a conventional turbine generator. The facility 
consists of the following buildings: 767, EBR-
11 Reactor Containment Building; 768, Power 
Plant; 768B, Water Chemistry Building; 766, 
Sodium Boiler Plant; 793, Sodium Component 
Maintenance Shop; 788, EBR-11 Maintenance 
Shop: and 789, EBR-11 Engineering Building. 
EBR-11 is currently shut down and being 
defueled. Defueling includes the removal of 
475 fuel and blanket subassemblies and the 
processing of 90,000 gallons of primary 
sodium coolant. The process of fuel removal 
is expected to continue through 1996, 
followed by processing of the sodium coolant 
in the Sodium Processing Facility. 

EBR-11 was placed in operation in 1964. Over 
the life of the reactor operation, no design 
inadequacies were identified that will affect its 
current shutdown status or decommissioning. 

Building 785, Hot Fuel Examination Facility 
(HFEF) 

The HIFEF is a hot cell complex designed and 
equipped to examine highly irradiated fuels 
and materials and was to support the IFR and 
other liquid metal reactor programs. The 
facility provides storage for approximately 
1,500 individual fuel elements. The facility 
also has a high bay area that provides waste 
characterization of contact-handled trans
uranic: waste in preparation for shipment to 
the DOE WIPP site. The facility houses the 
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NRAD reactor, which is a 250 kW Training 
Research Isotope Production General Atomic 
(TAIGA) nuclear reactor. NRAD is located in 
a basement subcell. The HFEF hot cell area 
includes an air atmosphere decontamination 
cell, an argon atmosphere main cell, decon
tamination areas, and repair areas for hot cell 
equipment. 

The HFEF was placed in operation in 1975. 
Major modifications were made in 1975 
for handling a large, irradiated, sodium
containing test loop and in 1992 for the 
addition of the waste characterization area. 
The facility will be providing mixed waste 
characterization, repackaging, and container 
treatment preparation for disposal of waste at 
WIPP and other DOE facilities in support of 
the INEL Site Treatment Plan. The facility is 
well maintained and in excellent physical 
condition. 

Transient Reactor Test Facility (TREAT) 

The TREAT is a Zircaloy-clad, graphite
moderated Category B reactor designed 
primarily for operation in the transient or pulse 
mode and for destructive testing of prototypic 
fast reactor highly enriched ceramic type fuel. 
TREAT can also be used as a large neutron
radiography source. The facility consists of 
the following buildings: 720, TREAT Reactor 
Building; 721, TREAT Office Building; 723, 
TREAT Warehouse; and 724, TREAT 
Reactor Control Room. 

TREAT was placed in operation in 1959. 
Major modifications and additions were made 
in 1963, 1972, 1979, and 1982. The only 
known design deficiency is that dynamic 
seismic loading criteria were not used in the 
design of the TREAT reactor or building; 
however, the design is considered adequate. 
TREAT was placed in radiologically safe 
shutdown in 1995. 
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Neutron Radiography Reactor (NRAD) 

The NRAD is a heterogeneous, water
moderated, solid-fueled, tank-type reactor 
operating at a steady-state power of 250 kW. 
The reactor is located in the basement of 
HFEF (Building 785) and uses TAIGA fuel 
and a standard TAIGA instrument and control 
system. The NRAD control room is located 
on the main floor. The reactor room is main
tained at a negative pressure with respect to 
HFEF to control the spread of radioactive 
particulate. 

The NRAD facility provides the basic 
capability for obtaining neutron radiographs of 
irradiated and unirradiated fuels and materials 
under examination at the HFEF and provides 
irradiation capabilities for other laboratory 
supported programs. The NRAD was placed 
in operation in 1977. The facility was modified 
in 1982 with the addition of the North 
Radiography Station (NRS), which provides 
the capability to neutron radiograph irradiated 
or unirradiated specimens from other facilities 
without exposing them to the alpha con
taminated HFEF main cell. 

Zero Power Physics Reactor (ZPPR) 

The ZPPR, a Category B reactor, is a split
table-type critical facility and is in 
nonoperational standby. The ZPPR was 
designed for simulating the properties of a 
liquid metal reactor from small space reactors 
to 1,000 MWe cores, while operating at low 
power levels (1 O to 50 watts) and never 
exceeding 2,000 watts. The integrated power 
over life was only 950,000 watt-hours, which 
is less than EBR-11 produced in 1 minute. 
Accordingly, radioactivity levels are minimal, 
allowing contact handling of fuel and struc
tural components. The fuel is essentially 
unirradiated and contains almost no fission 
products. The reactor is air cooled, and the 
core is readily accessible for hand loading of 
reactor material. 
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ZPPR consists of the following buildings: 775, 
Vault-Workroom Equipment Room, used for 
fuel loading and fuel storage; 776, Reactor 
Cell, where the reactor is in a defueled 
standby status; 784, Materials Control 
Building, used for storage of non-fissile 
material plates for reactor mockups; 792, 
Mockup Building; and 774, ZPPR Support 
Wing, which contains the ZPPR Control 
Room, a small research reactor (Argonne 
East Source Reactor) in a permanent shut
down status awaiting D&D and office space. 
The ZPPR was placed in operation in 1969. 
During the time it has been in operation, no 
design inadequacies were identified that will 
affect its current shutdown status. 

Fuel Manufacturing Facility (FMF) 

The FMF houses binary (i.e., uranium and 
zirconium) fuel manufacturing equipment and 
a vault in which Category I quantities of SNM, 
including plutonium, are stored. The vault air 
is continuously monitored for airborne radio
active contamination, including plutonium. 
The exhaust is HEPA filtered and monitored 
for alpha and gamma activity. 

The FMF was utilized to manufacture and 
store fuel slugs, elements, and sub
assemblies. Currently FMF is used to manu
facture stainless steel dummy subassemblies 
for placement in the EBR-11 reactor as part of 
the defueling effort. The fuel manufacturing 
activities in the FMF did not involve plutonium 
except for leak testing, bonding and sub
assembly manufacturing involving sealed 
elements. 

Building 798, Radioactive Liquid Waste 
Treatment Facility (RLWTF) 

The RLWTF is a small two-story, 5000 square 
foot facility that processes low-level 
radioactive liquid waste from EBR-11, FCF, 
HFEF, TREAT, ZPPR, and support facilities. 
The process is designed to evaporate 
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60,000 gallons of low-level aqueous radio
active waste annually using a shielded hot air 
drum evaporator (SHADE). SHADE utilizes 
heated air (250 F) in an adiabatic saturation 
process wherein moisture is absorbed by the 
hot air moving through a cascading spray and 
over standing water in a drum processor. 
Facility operations depend on the radioactive 
liquid waste inventory. The facility is normally 
unmanned, with the exception of shift routines 
for reicording operating parameters when the 
facility is operating. 

Radioactive Scrap Waste Facility (RSWF) 

The RSWF, Building 771, provides interim 
storage for solid, highly radioactive scrap 
(e.g., EBR-11 fuel), radioactive waste, and 
radioactive mixed waste pending final disposi
tion. The facility consists of a rectangular 
array of about 1,200 vertical, carbon-steel
lined storage positions. Each storage position 
is a cylindrical hole bored into the ground, 
measuring about 2 feet In diameter and 
12 feet in depth. The storage positions are 
distributed along a row on 6- foot centers and 
spac13d 12 feet apart. A wide variety of radio
active scrap and waste, packaged in a variety 
of configurations, is stored in about 740 of the 
storage positions. The RSWF is being 
upgraded by placing material into new 
cathodically protected liners. 

The l~SWF was placed in operation in 1965. 
The 'facility upgrade project was initiated in 
1989 to replace the carbon steel liners 
following discovery of three significantly 
corroded liners in 1988; the liners should have 
had a design life of 20 to 50 years. It is 
anticipated that an additional 1,350 liners will 
be installed to increase the capacity of the 
facility to support EBR-11 shutdown. 

RSWF is not normally occupied except during 
construction, maintenance, or material trans
fer operations. During these activities, up to 
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approximately ten personnel would be located 
in the RSWF vicinity. 

4.2 FACILITY SUMMARY 

Table 2 summarizes key facility character
istics, including status, hazard classification, 
authorization basis, worst case design basis 
accident, and principal hazards and 
vulnerabilities. 

5.0 PERFORMANCE MEASURES 

A modification to Contract No. W-31-109-
ENG-38, dated August 1, 1995, established a 
system utilizing performance measures and 
criteria in 17 categories evaluating ANL-W 
performance. Following are the goals and 
success indicators for the ES&H and safe
guards and security programs that form the 
basis for the evaluation of ANL-W per
formance of these programs. 

Environmental Management 

• Goal: Contractor will effectively utilize DOE 
resources to accomplish restoration and 
waste management programs. 
Success Indicator: Well established 
project plans are properly executed. 

Safeguards and Security 

• Goal: The laboratory will conduct safe
guards and security operations to ensure 
effective protection of national security 
interests, proprietary information, per
sonnel, property, and the general public. 
Success Indicator: An effective safe
guards and security program will comply 
with all applicable Federal, state, and local 
laws, and all DOE orders applicable to 
safeguards and security in a cost-effective 
manner. 
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Environment, Safety and Health 

• Goal 1: Reduce uncertainties, prioritize 
risks, and eliminate threats of our activities 
to improve environmental quality. 
Success Indicator: Releases are below 
regulatory limits and Departmental 
requirements. 

• Goal 2: Take necessary actions to prevent 
all serious injuries and all fatalities and to 
eliminate all worker exposures and environ
mental releases in excess of established 
limits. 
Success Indicator 1 : Employees freely 
express their concerns and these concerns 
are acknowledged and resolved in a timely 
manner. 
Success Indicator 2: Prevent fatalities, 
serious injuries, incidents of illness, expo
sures, and releases (in excess of 
established limits). 

• Goal 3: Ensure that there are specific 
ES&H performance requirements for DOE 
activities as basis for measuring progress 
toward continuous improvement. 
Success Indicator 1: Amount of facility 
wastes decreases over time. 
Success Indicator 2: Environmental 
reviews of projects/activities improves over 
time. 
Success Indicator 3: Compliance with 
environmental permit conditions improves 
over time. 

A evaluation of ANL-W by ARG-W using 
these performance measurements and criteria 
has been completed, but the results will not 
be final until February 1997. Additionally, a 
new modification to the contract has been 
developed that includes new performance 
measures and criteria for FY 1997 ANL per
formance. The latest final appraisal, con
ducted in FY 1995, contains the combined 
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Table 2. Facility Summary 

FACILITY NAME STATUS HAZARD CLASSIFICATION/ WORST CASE DESIGN BASIS PRINCIPAL HAZARDS AND 
AUTHORIZATION BASIS ACCIDENT VULNERABILITIES 

Fuel Conditioning Operational Category (Cat) II nuclear facility; Safety Basis - FCF Severe flow reversal in the air cell Fissile and radioactive solids and gases, 
Facility: Buildings 765 & for fuel Final Safety Analysis Report (FSAR) 6/9/93 (DCN exhaust system - 50 yr committed exposed heavy metals, hazardous metals, 
709 storage F0000-0018-AK) effective dose equivalent (CEDE) at 

site boundary is 1.3x10·2 mSv. 
hydrogen, argon, sodium 

Analytical Laboratory Operational Cat Ill nuclear facility; Safety Basis - ANL-W Fire in Hot Cell result in < 0.5 mrem Fissile material (U), transuranic waste (Pu, 
Building 752, North Analytical Laboratory Safety Analysis Report, April CEDE at site boundary. Np, Am, U), cadmium, fission and activation 
Winos (A & B Winos) 1995, W0660-0055-KW. products 

Experimental Breeder Shut down Cat I nuclear facility; Safety Basis - EBR-11 Hazards Core meltdown due to high reactivity Fissile and radioactive solids, sodium, 
Reactor II: Bldgs. 766- Summary Report (HSR), (ANL-5719), issued May addition has no offsite consequence radioactive fission gases, hydrogen, and 
768, 793, 788 & 789 1957 with 28 addenda, the latest revision in 1990 due to double containment. (Note: The argon 

reactor core is totally defueled.) 

Hot Fuel Examination Operational Cat II nuclear facility; Safety Basis - Hot Fuel Loss of containment barrier combined Spent fuel and reactor irradiated nuclear 
Facility: Building 785 Examination Facility/North Facility Safety Report, with loss of coolant to fuel results in 30 material containing plutonium, fission 

ANL-7959. Requires upgrade with respect to nuclear rem to critical organ at site boundary. products, sodium, argon, hydrogen 
and hazardous chemical inventories. (Note: This accident is not consistent 

with current uses of the facility.) 

Transient Reactor Test Shutdown Cat II nuclear facility; Safety Basis - FSAR 8/92 (DCN Reactor reactivity insertion; will not Enriched uranium, Zircaloy, lnconel, fission 
1 Facility: Buildings 720, I 83942-0001-YT-03) cause core damage or offsite I , . . . ,. . . . ..... I 

· proaucts, sornum, grapnite, renector 01ocKs, 
721, 723, and 724 consequence. lead shield blocks, asbestos 

Neutron Radiography Operational Cat II nuclear facility; Safety Basis - HFEF Neutron Failure of cladding in a four element Reactor fuel (enri~hed uranium and erbium) 
Reactor: Building 785 Radiography Facility Reactor Final Safety Analysis cluster during a loss of coolant, 

Report, 8/77 (DCN W0170-0015-SA-OO) Addendum resulting in whole body dose at site 
9/82 (w-31-109-ena-38) boundarv of 0.003 mrem. 
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Table 2 (cont'd). Facility Summary 

FACILITY NAME STATUS HAZARD CLASSIFICATION/ WORST CASE DESIGN BASIS PRINCIPAL HAZARDS AND 
AUTHORIZATION BASIS ACCIDENT VULNERABILITIES 

Zero Power Physics Non- Cat II nuclear facility; Safety Basis - Final Safety Workroom fire; presents no Fissile material (plutonium and uranium), 
Reactor operational Analysis Report on the Zero Power Plutonium Reactor unacceptable risks to personnel or low-level fission products, and small 

Standby (ZPPR) Facility, ANL-7471, 6/72, ZPPR Vault Safety surrounding facilities. quantities of actinides in the fuel 
Assessment Document (SAD), 1980 

Fuel Manufacturing Operational Cat II nuclear facility; Safety Basis - Final Safety Uranium fire inside casting furnace Nuclear fuel elements, uranium, and 
Facility Analysis Report for the Fuel Manufacturing Facility results in insignificant dose at site plutonium 

(ANL-IFR-57), 12/86 boundary. 

Radioactive Liquid Waste Operational Radiological facility per DOE-STD-1027-92; Safety Spill of contents of tanker results in no Low-level mixed fission product with tritium, 
Treatment Facility: Basis - Safety Analysis Report for the Radioactive significant dose at the site boundary. Cs-137, and Sr-90, and trace amounts of 
Building 798 Liquid Waste Treatment Facility (W7980-0115-ES) Co-60, uranium, and other fission products 

Radioactive Scrap Waste Operational Cat II nuclear facility; Safety Basis - Final Safety 13 foot drop accident of a waste can; Fissile material, heavy metal, mixed waste, 
Facility: Building 771 Analysis Report for the Radioactive Scrap and Waste no significant consequence at site and fission products 

Facility, 1983, ANL Safety Assessment for Storage of boundary. 
EBR-11 fuel (1992), Criticality Hazard Control 
Statement, FE-CHCS-A 18 
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results of ANL-E and ANL-W. Where applica
ble, ratings were weighted between ANL-W 
and ANL-E and between the size and com
plexity of various programs or functions within 
a singly rated category. The ratings for this 
appraisal are as follows: 

• Institutional Management Performance
Excellent 
- Assigned Goals And Missions

Excellent 
- Institutional Planning-Excellent 
- Staffing And Organization-Excellent 

• Programmatic Performance-Excellent 
- Nuclear Energy Programs-Excellent 
- Energy Research Programs-

Excellent 
- Science Education and Technical 

Information-Outstanding 
- Nonproliferation and National Security

Excellent 
- Environmental Restoration and Waste 

Management-Excellent (ANL-W Good) 
- Fossil Energy-Excellent 
- Energy Efficiency and Renewable 

Energy-Outstanding 

• Operations Support Performance-Excellent 
- Programs and Facilities Management

Excellent 
- Environment, Safety, Health and Quality 

Assurance-Excellent (At ANL-W Quality 
Assurance is rated Marginal/Good, 
Industrial Hygiene is rated excellent, 
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Industrial Safety is rated excellent, Emer
gency Preparedness is rated good, Fire 
Protection is rated excellent, Environ
mental Protection is rated good, 
Hazardous Waste Management, Mixed 
Waste Management, and Radioactive 
Waste Management are rated good, and 
the EBR-11 Nuclear Safety Program is 
rated excellent.) 

- Safeguards and Security Management
Excellent (At ANL-W Security and 
Information Services Division, Safe
guards and Security Program is rated 
outstanding, and the Classification 
Program is rated excellent.) 

- Construction Management-Excellent (At 
ANL-W the program is considered 
iexcellent.) 

• Administrative Management-Excellent 
- Procurement Management-Excellent 
- 'Work-for-Others Management-Excellent 
- Financial Management-Excellent 
- Human Resources Management-

IExcellent 
- Legal Services-Excellent 
- Intellectual Property Management-Good 
- Technology Transfer Management-

Outstanding 
- Laboratory Directed Research and 

Development-Outstanding 
- Information Resource Management

Excellent 
- Personal Property Management-Good 
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FOREWORD 

Site profiles summarize the effectiveness of Department of Energy (DOE) line 
management in implementing the Secretary of Energy's guiding principles of safety 
management; the effectiveness of DOE environment, safety, and health (ES&H), and 
safeguards and security (S&S) programs; and key site characteristics such as 
organization, contract reform, significant issues, key facilities, performance measures, 
and site initiatives and activities. 

Profiles are a valuable planning tool for the DOE Office of Oversight in focusing 
appraisal activities, allocating staff resources, and analyzing Depar_tmental trends. 
Profiles also serve as an authoritative reference for other stakeholders. They assist in 
answering critical questions about the state of the DOE complex: How effective are site 
management systems/programs? What trends require immediate attention? How safe 
are site workers and the public? And is the environment being adequately protected and 
restored? The analysis of the performance data contained in the site profiles provides 
baseline information regarding safety or security program weaknesses, thus allowing 
timely intervention by Department management. This information is reported in a format 
designed to highlight essential missions, performance, significant issues, and operational 
data at a management level. 

The Office of Oversight maintains site profiles on 20 major DOE sites. Each profile is 
normally updated semiannually through a rigorous process led by the Oversight Offices 
of Planning and Analysis and EH Residents, with significant contributions from the 
Offices of Security Evaluations and ES&H Evaluations. Line management plays a key 
role by verifying that the information is accurate, current, significant, clear, and balanced. 

Site profiles are developed using an institutionalized process of collecting data from 
multiple sources, and then collating, synthesizin!g, and analyzing this information to 
develop an accurate evaluation of ES&H and S&S performance at the site. The data 
that forms the basis of a site profile comes from sources both internal and external to 
the Department of Energy. Site profiles will evolVEl in content and form as necessary to 
meet their intended objective--to have available c:urrent, comprehensive, summaries of 
ES&H and S&S information pertaining to key DOE sites. 

The site profile reflects the Office of Oversight's analysis of the best available data, and 
was verified for factual accuracy by line manage~ment prior to dissemination. Since 
profiles describe site conditions at the time of distribution, they may not reflect recent 
changes. If real time confirmation of information is required, the reader should query line 
management directly. 
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PROFILE OF 

BROOKHAVEN NATIONAL LABORATORY (BNL) 

OVERVIEW 

SITE CHARACTERISTICS 

Site characteristics include information on site size and location, 
mission, organizations, contractual status, and major initiatives 
and activities. 

Date Established: 1947 

Present Mission: 

To support the basic Department of Energy (DOE) activities by 
providing specialized research facilities that cannot be designed, 
built, and operated at a university or industrial complex. 

Scientific Research: Carry out basic and applied scientific 
research in long-term, high-risk programs. 

Technology Development: Develop advanced technologies that 
address national needs, support and strengthen the ability of DOE 
to carry out its missions, support other Federal and state agencies, 
and enable industry to benefit from the multidisciplinary research 
and development at the laboratory. 

Knowledge Transfer: Disseminate scientific and technical 
knowledge to educate new generations of scientists and engineers, 
to produce a technically trained work force, and to enhance the 
scientific literacy of the general public. 

Size: 5,300 acres 

Employees: Approximately 3,300 DOE and contractor personnel 
(as of October 1996) 

Annual Budget: $400 million for fiscal year 1996; budget 
estimates for fiscal years 1997 and 1998 are $400 million each. 

Cognizant Secretarial Office: The Director of the Office of 
Energy Research (ER)--principal ER offices are the Office of Basic 

0-1 

Additional infonnation on 
site characteristics is 
provided in Section 1.0, 
starting on page 1. 

BNL continues its primary 
mission to support the 
basic Department of 
Energy activities by 
providing specialized 
research facilities 
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Energy Sciences (ER-10), the Office of High Energy and Nuclear 
Physics (ER-20), and the Office of Health and Environmental 
Research (ER-70). The Director of the Office of Nuclear Energy, 
the Director of the Office of Environmental Management, and the 
Director of Office Science Education and Technical Information 
also have programmatic interests on site. 

Responsible Operations/Area Office: Chicago Operations Office 
(CH)/Brookhaven Group (BHG). 

Contractors: Associated Universities, Inc. (AUi), a not-for-profit 
corporation chartered under the State of New York. 

Major Subcontractors: These contractors have obligations equal 
to or greater than $3 million: 

COM Federal Programs: Environmental restoration activities 
Conroy Contracting: Miscellaneous conventional construction 
Hendrickson Brothers: Construction - Sanitary sewer upgrade 
IT Corporation - Environmental restoration activities 
J. Kokolakis Contracting: Construction. 

Fissile Material: BNL has 0.2 metric tons of highly enriched 
uranium irradiated fuel and less than 0.1 metric ton of highly 
enriched uranium in other forms (as of February 6, 1996). 

Significant Commitments to Stakeholders: An lnteragency 
Agreement with the U.S. Department of Energy, Environmental 
Protection Agency, and the New York State Department of 
Environmental Conservation outlines the framework for site 
characterization and cleanup of laboratory remediation sites. A 
memorandum of understanding has also been in effect between 
BNL and Suffolk County outlining a commitment by the laboratory 
to comply with the technical standards established by Suffolk 
County Sanitary Codes specifically related to the specifications for 
storage tanks and other storage areas for chemicals. There is an 
agreement with local interests and residents to monitor and 
remedy contamination of the ground water aquifer and to convert 
potentially affected residential well users to the municipal water 
supply. No Defense Nuclear Facilities Safety Board (DNFSB) 
recommendations directly affect BNL. BNL does not include any 
defense facilities. 

Unions: 

• International Brotherhood of Electrical Workers, Local 2230. 
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• Long Island Guard Union, Local 37, International Guard Union of 
America. 

• Oil, Chemical, and Atomic Workers International Union, AFL-CIO 
Local 8-431. 

Major Site Activities/Initiatives: 

• Substantial modification to the existing Alternatin~J Gradient 
Synchrotron (AGS) facility. 

• Improvement to the final safety analysis report (FSAR) for High 
Flux Beam Reactor (HFBR), and the Brookhaven Medical 
Research Reactor (BMRR). 

• The site characterization and cleanup frameiwork for 
environmental restoration. 

• Completion of the Hazardous Waste Management Facility 

• Construction of the Relativistic Heavy Ion Collider (RHIC}, an 
accelerator complex, is under way. The RHIC is expected to be 
operational in 1999. 

ENVIRONMENT, SAFETY, AND HEAL TH (ES&H) ISSUES 

A sitewide issue is an issue present at multiple facilities or within 
ES&H programs that impact sitewide operations. 

Sitewide Issue 1: Ground Water Aquifer Contamination. 
Previous organic chemical and radiological soil contamination at 
some BNL facilities has migrated into the aquifer that serves as a 
sole source of water for many Suffolk County residents. Con
tinued, expeditious characterization and remediation of this 
contamination, which is currently passing the site boundary, is 
necessary to protect health and limit liability. 

Sitewide Issue 2: ES&H Program Changes and Improvements. 
Overall Departmental line management and laboratory administra
tion and direction of the ES&H program at BNL is in a period of 
transition as these organizations respond to changes in: (1) the 
nature of the BNL operating contract, (2) CH and BHG ES&H roles 
and responsibilities, and (3) Departmental ES&H requirements. 
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Additional information on 
major activities and 
initiatives is provided in 
Section 1.4, starting on 
page 2. 

Additional information on 
sitewide issues is pro
vided in Section 3.0, 
starting on page 9. 
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Sitewide Issue 3: Reactor Fuel. Spent fuel storage at HFBR will 
be at capacity in approximately 24 months unless provisions for 
shipping spent fuel to an offsite recipient emerge. 

KEY FACILITIES 

A key facility is a facility or building that is significant from an 
environment, safety, and health perspective. At some sites, a key 
facility can be a group of facilities with similar missions, activities, 
hazard or vulnerabilities. 

High Flux Beam Reactor (HFBR) - Category A reactor fueled with 
highly enriched uranium and moderated and cooled by heavy 
water. 

Brookhaven Medical Research Reactor (BMRR) - Supports the 
Boron Neutron Capture Therapy (BNCT) program, which is aimed 
at the treatment of certain cancers. 

Alternating Gradient Synchrotron (AGS) Complex - High-energy 
physics research; accelerates protons to energies up to 33 GeV 
and heavy ion beams to 15 GeV. Over 800 experimental 
physicists worldwide are making use of the AGS facilities. 

Hazardous Waste Management Facility (HWMF) - Central 
receiving facility for processing, neutralizing, and storing of 
radioactive wastes, Resource Conservation and Recovery Act 
(RCRA) hazardous wastes, and mixed wastes generated at BNL. 

National Synchrotron Light Source (NSLS) - Uses a linear 
accelerator and booster synchrotron as an injection system for two 
electron storage rings - a 750 MeV vacuum ultraviolet ring for 
spectroscopy studies and a 2.5 GeV x-ray ring for x-ray diffraction 
studies. Approximately 2500 visiting scientists Use the NSLS. 

SITE PERFORMANCE 

Site performance is based on an analysis of available data on 
facilities and programs. This includes information from Office of 
Oversight activities, augmented by valid and relevant external and 
internal sources. Site performance is evaluated in terms of three 
of the guiding principles for safety management. 
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Additional information on 
key facilities is provided 
in Section 4. 0, starting on 
page 12. 

Additional information on 
site performance is 
provided in Section 2. 0, 
starting on page 4. 
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Overall Safety Management Program - NOT EVALUATED 

Principle #1 - Line Management Responsibility - NOT 
EVALUATED 

CH oversight of BNL activities is emerging from a period of 
transition. The Safety & Technical Services Section of CH's 
Technical & Administrative Services Group, which provided internal 
oversight as the former Environment, Safety and Health Division, 
now serves as a resource to BHG. While still a part crf CH, BHG 
is now responsible for line management ES&H assessments of 
laboratory activities. The Office of Nuclear Energy, Science, and 
Technology (NE), Office of Facilities (NE-40) provides head
quarters line management for the reactors at BNL. 

BHG renegotiated its contract with AUi for operation of BNL in 
August 1995. The new contract includes a performance fee based 
on research quality and laboratory operations, including ES&H. 
Overall ES&H and other performance information will not emerge 
until after a full year of experience with the new performance 
measuring metrics. 

In response to the March 31, 1994, fire in the TRISTAN e~xperiment 
at the HFBR Restart Readiness Assessment and monitored the 
HFBR restart. CH and BHG also increased oversight of experi
mental activities performed at HFBR through increased presence 
of Facility Representatives. 

Principle #2 
EVALUATED 

Comprehensive Requirement-; - NOT 

BHG and BNL have identified and prioritized their ES&HI risk areas 
and have identified a series of improvement initiatives designed to 
address and ameliorate these areas. The initiativ1~s include 
upgrading safety analysis reports, systematically assessing 
hazards, establishing a chemical management system, enhancing 
worker safety, and upgrading the industrial hygiene program and 
reducing permitted environmental emissions. 

Principle #3 - Competence of Personnel - NOT EVALUATED 

BHG is implementing a program to formally qualify all primary 
Facility Representatives. 
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PERFORMANCE MEASURES 

Performance measures are quantitative and qualitative indications 
of ES&H performance taken from such sources as the Occurrence 
Reporting and Processing System and the Computerized 
Accident/Incident Reporting System, as well as contractually 
mandated indicators of performance. 

A performance based contract has been awarded to AUi for BNL. 
The new contract includes a performance fee based on research 
quality and laboratory operations, including ES&H. 
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Additional information on 
performance measures is 
provided in Section 5. 0, 
starting on page 15. 
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SITE PROFILE -- BROOKHAVEN NATIONAL LABORATORY (BNL) 

1.0 SITE CHARACTERISTICS 

1.1 SITE LOCATION AND SIZE 

Brookhaven National Laboratory (BNL) 
occupies 5,300 acres of flat land in Suffolk 
County in Long Island, New York. 

1.2 SITE MISSION 

This multi-program laboratory was estab
lished in 1947. The current mission is to 
support implementation of the Department of 
Energy's scientific and technical role as 
described in the national energy strategy. 

In support of the scientific and technical 
mission, the laboratory operates two small 
nuclear reactors for experiments and medi
cal diagnostic and treatment purposes. It 
also operates, upgrades, and constructs 
national particle research accelerator 
facilities for high-energy nuclear physics, 
chemistry, biology, and materials research. 
Experiments are predominantly designed 
and conducted by university and industry 
users under the management and oversight 
of the laboratory. 

The design and construction of improved 
facilities for the collection, treatment, and 
ultimate disposition of hazardous waste will 
support effective remediation of laboratory 
facilities and sites containing hazardous 
materials. 

Laboratory initiatives are exemplified by 
other programs dedicated to education in 
physical and environmental sciences for all 
grade levels, technology transfer initiatives 
for advancing the national technology base, 
and production and distribution of medical 

1 

isotopes. The scope of the educational 
pro1~rams is currently at risk as a result of 
funding shortfalls. 

1.3 SITE ORGANIZATIONS AND 
CONTRACT STATUS 

Site Organizations 

BNL contractor activities are managed by 
the Department of Energy (DOE) Brook
haven Group (BHG), as directed by the 
Chii::ago Operations Office (CH). The cogni
zant secretarial office is the Office of Energy 
Research (ER). The Office of Environmental 
Management (EM), the Office of Nuclear 
Ene\rgy (NE), and the Office of Science 
Education and Technical Information (ET) 
alsc1 have programmatic interests in the 
areas of decontamination and decommis
sioning (D&D) and environmental restora
tion, nuclear and reactor facilitie~. and 
educational and informational programs, 
respectively. The prime contractor for 
labc)ratory operations is Associated 
Universities, Inc. (AUi). 

Major subcontractors (those with obligations 
of $3 million or more) include: 

• 

• 

• 

CDM Federal Programs - Environmental 
restoration activities 

Conroy Contracting - Miscellaneous 
conventional construction 

Hendrickson Brothers: Construction -
Sanitary sewer upgrade 

IT Corporation 
restoration activities 

Environmental 
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• J. Kokolakis Contracting - Construction. 

The laboratory has a full-time staff of 
approximately 3,500 employees (about 
1,250 scientists and engineers, 550 adminis
trative staff, 900 technical staff, and 800 
support staff). In addition, the site supports 
an annual resident population of 1,500 
individuals predominantly involved as short
term experimenters, project collaborators, 
consultants, users, and students. 

Site operations and direct support functions 
currently occupy 354 buildings with a total 
floor space There are numerous residential 
facilities for experimenters, visiting 
collaborators and scientists, and other site 
users. 

Finance Issues 

Contract Reform and Status 

In August 1996, DOE awarded a 
performance based contract to AUi for BNL 
operation. This contract includes a per
formance fee based on research quality and 
laboratory operations, including environ
ment, safety, and health (ES&H) programs. 

In fiscal year (FY) 1996, AUi operated BNL 
under a contract effective through 
September 30, 1996 (Contract Modification 
NO. M310, Contract No. DE-AC02-
76CH00016). 

Budget Issues 

Overall BNL programmatic funding is 
expected to be stable over FY 1996-1998 at 
an estimated value of $400 million. Some 
decreases may occur after FY 1998 as the 
Relativistic Heavy Ion Collider (RHIC) 
construction funding winds down. 
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BNL continues to do a good job on pre
paring the ES&H Budget Plan. There are no 
unfunded vulnerabilities at BNL. However, 
limitations on funding in the Office of 
Laboratory Policy and Infrastructure 
Management have led to stretching out of 
schedules of many ES&H activities, resulting 
in inefficient implementation and higher total 
activity cost. For example, implementation 
schedules for the following activities have 
been stretched out at least a year: 

• Initiative to reduce worker injuries, lost 
work days, and worker compensation 
costs through safety-culture enhance
ments, supervisor and worker training 
upgrades, computer-based training 
development, traffic safety studies, and 
other activities. 

• Effort to conduct initial chemical 
inventory and to set up a computerized 
comprehensive chemical inventory 
management, tracking, and reporting 
system. 

• Sanitary sewer upgrade: This was a 
"Priority B unfunded vulnerability" in the 
FY 1994. Phase II of this upgrade is 
scheduled for completion in FY 1998. 

• Development of public ES&H information 
programs needed to address public con
cerns regarding the impacts and risks of 
lab operations. 

1.4 MAJOR SITE INITIATIVES/ACTIVITIES 

Environmental Restoration 

Several remedial sites and facilities are 
being characterized and remediated in 
concert with other Federal and state 
agencies and local stakeholders. 
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BNL was placed on the National Priorities 
List in December 1989. As a result, an 
interagency agreement (IAG) was negotiated 
and signed in May 1992 by DOE, the U.S. 
Environmental ProtectionAgency(EPA), and 
the New York State Department of Environ
mental Conservation (NYSDEC). The IAG 
sets forth a framework for site characteri
zation and cleanup. Twenty-eight areas of 
concern have been divided into six operable 
units and prioritized. Remedial activities are 
designed and completed as dictated by the 
results from investigations of specific 
operable units, with ground water remedia
tion and elimination of potential sources of 
ground water contamination the focus of 
restoration activities. 

Sources of contamination at Operable Unit 
INI include the Hazardous Waste Manage
ment Facility, two inactive landfill areas, 
glass/chemical/animal disposal pits, two 
storm water runoff recharge basins, and the 
Upland Recharge Experimental Area. 
Sources of contamination at Operable Unit 
llNll include the Brookhaven Graphite 
Research Reactor, the waste concentration 
facility, the Alternating Gradient Synchrotron 
(AGS) scrap yard, the former Low-Mass 
Criticality Facility, and a particle beam 
dump. Sources of contamination at 
Operable Unit Ill include a building transfer 
line and underground storage tanks, a 
bubble chamber area, the cloud chamber 
group, the old firehouse, the site sewage 
pipes, the warehouse area, and the former 
chemistry complex. Sources of contamina
tion at Operable Unit IV include the central 
steam facility and the reclamation facility. 
Sources of contamination at Operable Unit 
V include the sewage treatment plant, the 
satellite disposal area, and a portion of the 
site sewer system. Operable Unit VI is 
focused on ethylene dibromide (EDS) in the 
ground water. EDS may have been used as 
a fumigant in the Biology Field in the 1970s. 
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Waste Management 

The laboratory currently manages a total of 
100 tons of industrial waste, 60 tons of 
hazardous waste, and approximately 15,000 
cubic feet of low-level radioactive waste 
including small quantities of mixed waste 
resulting from ongoing operations. Limited 
treatment of waste streams for volume 
reduction and stabilization is expected to 
continue. 

The Hazardous Waste Management Facility 
(HWMF) is the principal site for the storage, 
processing, and packaging of Resource 
Conservation and Recovery Act (RCRA) 
hazardous waste and DOE radioactive waste 
streams. The majority of HWMF buildings 
werie constructed between 1956 and 1966. 
One~ building, #483, was constructed in 
1986. Completion of a new HWMF is 
expected during 1996. 

The High Flux Beam Reactor (HFBR) facility 
undergoes partial core replacement approx
imately every months. Expended fuel 
assemblies are stored in the facility's spent 
fuel pool for short-term decay. After the 
decay period, the fuel has, in the past, 
historically been shipped to a DOE storage 
site, as has other foreign and domestic 
research reactor spent fuel. Domestic ship
ments were re-authorized by the Department 
in .June 1996. BNL is scheduled to ship to 
the Savannah River Site in late 1996, and 
again in the spring of 1997. 

Construction Activities 

Relativistic Heavy Jon Collider. The RHIC, 
an accelerator complex, is under construc
tion and is expected to be operational in 
1999. Upon completion, the RHIC will be 
used to explore the nature of nuclear matter 
under extreme conditions of temperature 
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and density and to search for a new state of 
matter. 

Infrastructure Renovations and Improve
ments. DOE continues to fund modest 
improvements to the BNL infrastructure 
through the Multipurpose Energy Laboratory 
Facilities Support (MEL-FS) Program and 
the General Plant Projects (GPP) Program. 
Current funding limitations preclude new 
starts for major improvement projects 
beyond 1996. 

Science Museum. A modern BNL Science 
Museum is being designed. This facility will 
replace the current museum and will support 
educational programs and house exhibits. 

Hazardous Waste Management Facility. 
Construction completion of the Laboratory's 
new HWMF is planned for 1996 (see above 
discussion under 'Waste Management"). 

Programmatic Activities 

Substantial modification to the existing AGS 
facilities are under way as part of the 
ongoing High Energy and Nuclear Physics 
Research Program and in support of the 
new Relativistic Heavy Ion Collider (RHIC) 
facility. Most existing functions of the AGS 
complex will continue, and the facility will 
serve as the beam source for RHIC. 

Physics capability upgrades to the National 
Synchrotron Light Source (NSLS) and HFBR 
are planned. The improvements are 
intended to keep these heavily used national 
research facilities current with user 
requirements. 

A program to replace older components in 
high-energy accelerators is under way to 
reduce the ionizing radiation dose to 
operating and maintenance personnel. 
Equipment with extensive operating histories 

4 

OFFICE OF OVERSIGHT 

is experiencing sufficient beam-induced 
activation of components to require this 
initiative based on as low as reasonably 
achievable (ALARA) principles. 

Final safety analysis report (FSAR) 
improvement initiatives to comply with DOE 
order requirements are under way for the 
HFBR and Brookhaven Medical Research 
Reactor (BMRR). 

Special Interest Items 

Local Interest Items 

A primary issue is concern about the 
radioactive and hazardous waste materials 
from past and present BNL research activi
ties and their effects on the health and 
safety of public and the environment. 

Congressional Interest Items 

A group of citizens in the vicinity of BNL has 
filed a suit seeking $1 billion in damages, 
alleging that emissions from the laboratory 
have contaminated their properties. The 
matter is currently under litigation. 

Research activities in cooperation with 
doctors from Beth Israel Hospital in New 
York City involve experimental therapy at the 
BMRR on patients with glioblastoma, a rare 
form of brain cancer. 

2.0 SITE PERFORMANCE 

2.1 CONCEPTUAL BASIS FOR 
EVALUATION 

The essential characteristic of successful 
programs and projects is the recognition and 
understanding of the need for an effective 
ES&H management system that ensures 
adequate control over all aspects of the 
program or project. In 1994, the Secretary 
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of Energy established the principles and 
criteria that the Department deemed 
necessary for an effective safety 
management program. These principles 
include: 

• Principle #1: Line managers are 
responsible and accountable for safety. 

• Principle #2: Comprehensive require
ments exist, are appropriate, and are 
executed. 

• Principle #3: Competence is commen
surate with responsibilities. 

2.2 SAFETY MANAGEMENT PROGRAM 
IMPLEMENTATION OF THE GUIDING 
PRINCIPLES 

This interim evaluation was developed using 
information provided to the Office of 
Oversight by BHG and BNL. This informa
tion included the Brookhaven National 
Laboratory Institutional Plan FY1996 
FY2001, October 1995; the Brookhaven 
National Laboratory Environmental, Safety, 
and Health Management Plan Fiscal Years 
1996-2001, March 31, 1995; the Brookhaven 
Research Group Business Plan; Full 
Operations Assessment of the Hazardous 
Waste Management Facility, December 18-
22, 1995; Environment, Safety, and Health 
Assessments of Brookfraven National 
Laboratory, October 30 - November 3, 1995; 
Multidisciplinary Environment, Safety and 
Health Appraisal Reports of Brookhaven 
National Laboratory, October 17-28, 1994; 
and a variety of performance indicator 
information. 

Subsequent Office of Oversight surveil
lances, safety management evaluations, 
special studies, and reviews will generate 
additional ES&H performance information 
and will provide the opportunity to verify and 
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validate the information presented below. 
Where insufficient information was available 
to make an assessment of either the imple
mentation of a guiding principle (Section 2.2) 
or an implementing program (Section 2.3), a 
limited evaluation or specific example of 
performance based on the best available 
information is provided. 

Principle #1 Line Management 
Responsibility for Safety 

CH oversight is emerging from a period of 
transition. CH's Safety & Technical Services 
Section of the Technical & Administrative 
Services Group, which provided internal 
oversight activities as the former CH 
Environment, Safety & Health Division, now 
serves as a resource to the BHG, which 
performs line management ES&H assess
ments of laboratory activities. The Nuclear 
Programs Division of BHG performs daily 
oversight of reactors at BNL. The Office of 
Nuclear Energy, Science, and Technology 
(NE), Office of Facilities (NE-40) provides 
headquarters line management for the 
reactors at BNL. 

BHG renegotiated its contract with AUi for 
ope:ration of BNL in August 1995. The new 
contract includes a performance fee based 
on research quality and laboratory opera
tions, including ES&H. Overall ES&H 
performance information will be developed 
afte!r a year of experience with the new 
performance measuring metrics. 

In October 1995, CH performed an assess
meint of BNL lost workday statistics and 
administration of the workers compensation 
prngram. The assessment concluded that 
BNL experienced a higher lost time inci
dence rate (i.e., total recordable case 
incident rates, lost workday incident rates, 
and lost workday incident rate) than other 
DOE laboratories. It was concluded that the 
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workers compensation program lacked the 
necessary formality, documentation, and 
organizational visibility to allow for effective 
management of the significant costs 
associated with occupational injuries. 

The Type B investigation by CH and 
followup by the Office of Environment, 
Safety and Health (EH) in response to the 
March 31, 1994, TRISTAN Experiment fire 
involving a small quantity of enriched U-235 
indicated the need for substantial improve
ment in planning, conducting, and managing 
experiments by AUi and BHG, and in the 
management and oversight provided by 
higher levels of Departmental line manage
ment. In response to an Inspector General 
recommendation, CH conducted an 
extended root cause analysis in March 1996. 
An independent review by the Office of 
Oversight found that corrective actions at the 
HFBR had been largely successful in 
addressing program concerns at the facility 
level, but the analysis did not fully address 
DOE line management roles and responsi
bilities for conducting beam line experi
ments. Specifically, the root cause analysis 
did not address the responsibilities of CH, 
NE, and ER for safety performance and their 
accountability when safety performance is 
substandard. 

However, a number of organizational 
initiatives were undertaken in response to 
the event. BNL completed in-depth reviews 
of all experiments at HFBR, resulting in a 
number of changes to the ES&H aspects of 
experimental programs. CH and BHG moni
tored the BNL Readiness Assessment, 
developed and conducted the HFBR Restart 
Readiness Assessment, and monitored the 
HFBR restart. CH and BHG also increased 
oversight of experimental activities 
performed at HFBR through increased 
presence of Facility Representatives. 
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Comprehensive 

BHG and BNL have identified and prioritized 
their ES&H risk areas, and have identified a 
series of initiatives designed to address and 
ameliorate these risk areas. The initiatives 
include upgrading safety analysis reports 
(SARs), systematically assessing hazards, 
establishing a chemical management 
system, enhancing worker safety, and 
upgrading the industrial hygiene program 
and reducing permitted environmental 
emissions. (See Section 2.3 for additional 
information.) 

Principle #3 Competence 
Commensurate with Responsibilities 

BHG is implementing a program to formally 
qualify all primary Facility Representatives. 

2.3 IMPLEMENTING PROGRAMS 

Environmental Protection Program 

A CH review of the air quality protection 
program indicated no noncompliance condi
tions. CH noted that BNL has a comprehen
sive radionuclide airborne emissions control 
and monitoring program and is in com
pliance with EPA standards for hazardous 
air pollutants requirements. 

The CH review indicated that BNL has a 
broad, comprehensive asbestos manage
ment program that is in compliance with 40 
CFR 61.145 and 40 CFR 61.146. BNL also 
has a comprehensive program and proce
dures to comply with EPA regulations for 
recovery, recycling, and reclaiming ozone
depleting substances. Over 40 operators 
and supervisors are trained and certified in 
accordance with EPA guidelines on use of 
recovery units. 

December 1996 



BNL PROFILE 

The CH review indicated that as part of 
complying with 40 CFR 68, BNL is 
developing a risk management plan that 
(1) addresses the use of propane, 
(2) includes an assessment of the hazards 
to the potentially exposed population, and 
(3) will be registered with EPA. 

This review addressed compliance with 40 
CFR 70. Specifically, in July 1995 NYSDEC 
proposed amendments to New York Codes, 
Rules, and Regulations Part 200, 201, 231, 
and 621 with respect to implementing Title V 
of 40 CFR 70. (EPA has not issued its 
interim or full approval of NYSDEC's 
proposed permit program.) Facilities that 
are considered to be major sources of either 
criteria pollutants or hazardous air pollutants 
will be regulated under the Title V Permit 
Program. BNL is considered one of these 
facilities. This permit program will con
solidate all Federal and state air quality 
requirements into a single document. 
NYSDEC has proposed a two-phase 
transition period for the submittal of 
operating permit applications. BNL is in the 
initial stages of developing the Phase I 
application. 

A June 1995 independent technical review 
of the BNL environmental restoration 
program indicated that liability associated 
with potential offsite contamination of the 
sole source aquifer was not receiving 
adequate management and program atten
tion. Eight recommendations were provided, 
focusing on two areas: (1) use of com
mercial environmental restoration strategies 
for addressing DOE's and AUl's greatest 
liabilities first, and (2) implementation of 
commercial business processes to improve 
program execution. This review also out
lined a series of enabling, definition, and 
implementation steps that would support 
successful transition of the program into an 
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implementation phase of environmental 
restoration. 

Nuclear Safety Program 

A cursory review and facility tour related to 
the preparation of this profile indicated that 
substantial initiatives are under way to 
enhance the conformance with DOE safety 
requirements and to implement improvement 
needs identified during follow-up to the 
TRISTAN Experiment fire at the HFBR. 

Both the HFBR and BMRR SARs are under
going reanalysis and upgrade. The BMRR 
up~irade plan was approved by NE on 
November 8, 1966. 

The formality, quality, availability, and use of 
safety procedures at HFBR have been 
improved for operators and experimenters. 
Safety equipment upgrades, including instal
latkm of seismic upgrades and backup 
nudear shutdown capability following reactor 
confinement evacuation, are complete. 

Equipment upgrades at the BMRR increase 
the reliability and ease of operations, and 
developing improvements intended to reduce 
coHateral radiation dose to patients are 
under way. 

Wc1rker Safety and Health Program 

Three of the major ES&H improvement 
initiatives involve establishing a chemical 
management system, enhancing worker 
safety, and upgrading the industrial hygiene 
program. The first initiative will develop an 
overall inventory of existing chemicals and 
trac:k their usage on a computer-based 
system. The second initiative is to reduce 
the frequency and cost of occupational 
injuries through changes in the safety 
culture, upgrades to worker and supervisor 
training, enhanced injury investigation, and 
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improvements in BNL's higher risk work 
environment. The third initiative is to 
complete an initial comprehensive baseline 
industrial hygiene survey and develop 
implementation plans to address any 
deficiencies. 

A CH ES&H inspection of the BNL industrial 
hygiene program indicated that (1) policies 
and requirements have been established for 
confined space entry and laser safety, 
(2) employee training was systematically 
conducted in these areas, and (3) consider
able effort has been expended in the 
development and implementation of a 
chemical management system. 

A CH assessment of 10 CFR 835 com
pliance indicated that BNL is making a valid 
attempt to reach full compliance through its 
development and implementation of a Radia
tion Protection Plan. BNL is using its Safety 
and Environmental Protection Division to 
verify the effectiveness of compliance 
activities performed by the line organization. 
This is considered a reasonable approach to 
conducting internal independent oversight. 

A CH evaluation indicated that BNL has 
established an appropriate experiment 
safety review process (i.e., policy and 
requirements). Implementation of this 
process should provide adequate review of 
experiments. 

A CH assessment (October 1995) indicated 
that BNL experienced a higher lost time 
incidence rate (i.e., total recordable case 
incident rates, lost workday incident rates, 
and lost workday incident rate) than other 
DOE laboratories. 

The number of occupational safety and 
health violations open for a period of greater 
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than 90 days at HFBR has shown an 
increase in the latter half of 1995 from 
historical totals of between 4 to 6 open 
violations (July to December 1993 and 1994) 
to totals of between 9 and 25. 

Facility Safety Program 

Two major ES&H improvement initiatives 
involve upgrading SARs and systematically 
assessing hazards. The first initiative is 
intended to identify facilities that need new 
or revised safety documentation and/or 
operational safety limits, and to develop 
documentation. This "one-time" effort is 
intended to comply with significant recent 
safety documentation requirements. The 
second initiative is to perform a formal BNL 
hazards assessment, the output of which will 
provide critical information to development of 
upgraded safety analysis reports. 

A CH inspection of BNL indicated some 
discrepancies in fire extinguisher inspection 
activities. A bar coding system that will 
provide for computer-generated records of 
inspection information is to be implemented 
by July 31, 1997. 

A CH assessment of the BNL occurrence 
reporting program indicated that the 
laboratory has taken actions to address late 
completion of final reports and open 
corrective actions. 

A recent assessment of BHG conduct of 
operations at HWMF indicated a concern 
with a large number of posting incidents. 
The assessment also indicated excellent 
performance in several areas, including 
operations organization and administration, 
communication, investigation of abnormal 
events, lockouUtagout training, required 
reading, and operations procedures. 
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2.4 SAFEGUARDS AND SECURITY 
PROGRAMS 

CH is fulfilling its traditional protection 
responsibilities but has not adapted to recent 
concerns about sensitive unclassified infor
mation. CH is generally successful in 
providing leadership and oversight at BNL. 
The inspected elements of the BNL per
sonnel security program and classified 
computer security program were effective. 
CH oversight identified administrative and 
management weakness in the BNL 
unclassified computer security program. 

3.0 SITEWIDE ES&H ISSUES 

3.1 ISSUE DESCRIPTIONS 

Sitewide Issue 1: Ground Water Aquifer 
Contamination 

Previous organic chemical and radiological 
soil contamination at some BNL facilities has 
migrated into the aquifer that serves as a 
sole source of water for many Suffolk 
County residents. Continued expeditious 
characterization and remediation of this 
contamination, which is currently passing the 
site boundary, is necessary to protect health 
and limit liability. There is an agreement to 
convert potentially affected individuals from 
well water to the local municipal water 
system as a precautionary measure to 
ensure the future quality of water. The 
situation has resulted in considerable local 
public interest. 

Before mid-1995, environmental restoration 
program activities had focused on remedial 
investigations. These investigations indi
cated potential liability associated with offsite 
contamination of the sole source aquifer. A 
June 1995 independent technical review of 
the BNL environmental restoration program 
recommended increased management and 
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program attention to this area through: 
(1) use of commercial environmental 
restoration strategies to address DOE's and 
AUl's greatest liabilities first, and (2) imple
menting commercial business processes to 
improve program execution. 

In response to this review and the negative 
public reaction to the contaminated ground 
water, the environmental program has 
undergone a strategic redirection. Signifi
cant actions taken include the following: (1) 
BHG and BNL are placing priority on mitigat
ing the liability associated with the offsite 
contaminated ground water; (2) drinking 
water is being provided to the residents 
whcJse property lies above the contaminated 
ground water; (3) BHG and BNL will be insti
tuting pumping and treating operations at 
the site boundary to stop further contaminant 
migration off site and to remove contamin
ants from the aquifer; (4) more formalized 
and frequent interactions with stakeholders 
are occurring; (5) BHG and BNL are adopt
ing a more structured approach to managing 
environmental restoration activities; and 
(6) waste minimization activities are being 
emphasized. 

Sitewide Issue 2: ES&H Program 
Changes 

Departmental line management and 
laboratory administration and direction of the 
ES&H program at BNL are in a period of 
transition. Recently, the contract was rene
gotiated and modified to a performance
based contract with an award fee; CH has 
reorganized its safety staff from being an 
oveirsight organization to being a support 
organization; and considerable changes to 
Departmental ES&H requirements resulting 
from DOE order revisions and the emer
gence of Price-Anderson Amendment Act 
rule-making have led to strategic changes in 
overall ES&H program management. 
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Implementation of a Performance-Based 
Contract. In August 1996, DOE awarded a 
performance based contract to AUi for 
operation of BNL. The contract contains a 
performance fee based on research quality 
and laboratory operations, including ES&H. 
This contract will be a principal mechanism 
for evaluating laboratory ES&H performance. 

Redefinition of CH and BHG Roles and 
Responsibilities. Historically, CH (specifi
cally the ES&H organization) has conducted 
audits, appraisals, and other assessments of 
BNL ES&H programs and activities. The 
BHG Operations and Safety Management 
Division served in a support role for all 
audits or appraisals conducted at BNL. CH 
management has redefined the roles of its 
ES&H organizations by establishing that the 
cognizant DOE field element has responsi
bility for evaluating the effectiveness of the 
laboratory line organization in implementing 
ES&H programs, and that the CH ES&H 
organization is to serve in a support capacity 
by providing necessary resources and 
expertise. 

Establishment of ES&H Improvement 
Activities. As part of the Laboratory 
Institutional Plan, a series of ES&H 
improvement initiatives have been identified 
to address significant areas of ES&H risk. 
These initiatives include: (1) establishing a 
chemical management system; (2) enhanc
ing worker safety by changing the safety 
culture, upgrading worker and supervisor 
training, and improving BNL's higher risk 
work environment; (3) upgrading the 
industrial hygiene program; (4) upgrading 
SARs; (5) performing a sitewide hazards 
assessment; and (6) reducing permitted 
environmental emissions. 
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Sitewide Issue 3: Management of Spent 
Fuel 

Spent fuel storage at HFBR will be at 
capacity in approximately 24 months unless 
provisions for shipping spent fuel to an 
offsite recipient emerge. Although this 
condition does not currently pose any 
significant ES&H risk, it could, if not reme
diated, pose serious impacts to HFBR plant 
operations. 

BHG has been given the responsibility for 
coordinating all activities associated with the 
planning and conduct of a successful spent 
nuclear fuel shipping campaign from HFBR 
to the Savannah River Site. This effort 
includes developing comprehensive trans
portation and communications plans in 
partnership with BNL; ensuring that all 
applicable regulatory requirements are 
incorporated into planning activities; 
providing guidance and leadership in 
involving stakeholders; preparing necessary 
National Environmental Policy Act (NEPA) 
documentation; providing opportunities for 
state and local emergency preparedness 
organizations to train for transportation 
accidents involving radiological hazards; and 
supporting negotiations for use of shipping 
sites if spent fuel is shipped by barge. 

3.2 SITEWIDE ISSUE STATUS 

Table 1 characterizes sitewide issues in 
terms of an issue statement, primary 
concerns, site activities, and a progress 
evaluation. 
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Table 1. Sitewide Issues 

ISSUE PRIMARY CONCERNS SITE ACTIVITIES PROGRESS EVALUATION 

1. Previous organic chemical and radiological soil If the contamination is not There is an agreement to convert potentially Not evaluated (Updated 
contamination at some BNL facilities has migrated effectively remediated (e.g., by affected individuals from well water supply to 11/96) 
into the aquifer that serves as a sole source of pumping and treating at the site the local municipal water system. 
water for many Suffolk County residents. boundary), public perceptions of 
Continued, expeditious characterization and site activities will be negatively Offsite and site boundary monitoring wells are 
remediation of this contamination, which is impacted, and DOE may be being used to assess contaminant levels. 
currently passing the site boundary, is necessary exposed to potential liability. 
to protect health and limit liability. Ground water is being pumped and treated at 

the site boundary for removal of 
contaminants. 

2. Overall Departmental line management and BHG must continue to provide Implement performance-based contract; Not evaluated (Updated 
laboratory administration and direction of the effective oversight of laboratory develop supporting performance measures 11/96) 
ES&H program at BNL is in a period of transition ES&H programs and activities and restructure self-assessment activities. 
as these organizations respond to changes in: while the systems and structures 
(1) the nature of the BNL operating contract, (2) that are necessary to implement Qualify primary Facility Representatives. 
CH and BHG ES&H roles and responsibilities, these initiatives are being 
and (3) Departmental ES&H requiiements. 1 developed. 1 "91odif'; CH and BHG ES&H ro!es and 

responsibilities. 

Implement ES&H improvement initiatives. 

3. Spent fuel storage at HFBR will be at capacity in If the spent fuel assemblies are Communications plan has been developed. Not evaluated (Updated 
approximately 24 months unless provisions for not shipped to the Savannah 11/96) 
shipping spent fuel to an offsite recipient emerge. River Site in a timely manner, the Support training of local emergency 

limited capacity of the HFBR preparedness personnel. 
spent fuel pool could increase the 
vulnerabilities associated with 
prolonged storage of spent fuel. 
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4.0 KEY FACILITIES 

4.1 FACILITY MISSION 

High Flux Beam Reactor (HFBR) 

The HFBR is a Category A reactor located in 
Building 750. It is fueled with highly enriched 
uranium, and moderated and cooled by 
heavy water. The HFBR achieved criticality 
in 1965, operating at a routine power level 
ranging from 40 to 60 MW. However, since 
May 1991, HFBR has operated at a power 
level of 30 MWth. Plans to increase reactor 
power to 60 MW are proceeding. 

The area (the 750 complex) also houses a 
special nuclear material (SNM) vault and a 
separate HFBR fuel vault. The items stored 
in the SNM vault have various physical and 
chemical compositions and may include 
acidified solutions, metal foils and oxides, 
salts, alloys, and sealed sources. Typically, 
materials stored consist of uranium and 
plutonium of various enrichments. Within 
the HFBR fuel vault, fresh fuel elements are 
stored in DOE certified shipping containers. 

Brookhaven Medical Research Reactor 
(BMRR) 

The BMRR is an integral part of the Medical 
Research Center. The current mission is to 
support the Boron Neutron Capture Therapy 
program, which is aimed at the treatment of 
certain cancers. 

The reactor provides a source of thermal 
and epithermal neutrons and other radiation 
for medical research. The reactor is used 
as a basic research instrument for studies in 
medical physics, neutron capture therapy, 
radiation damage, nuclear physics, radiation 
chemistry, and biological effects of radiation. 
The reactor is also used for isotope 
production, neutron activation analysis, and 
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reactor operator training. The BMRR is 
fueled with highly enriched uranium, 
moderated and cooled by light water, and is 
operated intermittently at power levels up to 
3 MW. An upgrade of the BMRR instrumen
tation was completed in FY 1994. 

Alternating Gradient Synchrotron (AGS) 
Complex 

The AGS became operational in 1961 for 
high-energy physics research. It accelerates 
protons to energies up to 33 GeV and heavy 
ion beams to 15 GeV. Over 800 experi
mental physicists worldwide are making use 
of the AGS facilities. The facility encom
passes the AGS experimental halls (Building 
912); the 200 MeV Linear Accelerator, or 
LINAC (Building 930); the AGS Booster 
Circular Accelerator (Building 914); the 
Tandem Van de Graaff Generator (Building 
901 ); and the Heavy Ion Transfer Tunnel 
(Building 909). 

The AGS complex underwent major upgrade 
and expansion in 1969. The AGS Booster 
increased the AGS intensity by a factor of 
three from 1985 to 1994. The 200 MeV 
LINAC serves as a proton injector for the 
AGS Booster, and also supplies a continu
ous beam of protons for radionuclide 
production by spallation reactions in the 
Brookhaven Linac Isotope Production 
Facility (BLIP). The Tandem Van de Graaff 
Cyclotron is used in medium energy physics 
investigations, as well as for special nuclide 
production. The heavy ions from the 
Tandem Van de Graaff can also be injected 
into the AGS for use in physics experiments. 

Hazardous Waste Management Facility 
(HWMF) 

The HWMF is the central receiving facility 
for the processing, neutralizing, and storing 
of radioactive wastes, RCRA hazardous 
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wastes, and mixed wastes generated 
throughout BNL. The HWMF is a fenced 
area of approximately 9 acres located in the 
southeastern portion of the site. A new 
HWMF is being constructed, and is expected 
to be operational in 1996. Between 15 and 
40 tons of solvents, waste oils, solids, 
caustics, ignitable wastes, and various lab 
chemicals are handled at HWMF annually. 

The HWMF includes Buildings 444, 446, 
448, 483, 650, 801, 802, and 811. 

• Building 444, Old Chemical Building, 
stores and sorts small containers of 
nonradioactive hazardous chemical 
wastes awaiting offsite disposal. 

• Building 446, Radioactive Waste Sorting 
Barn, sorts and compresses compatible 
radioactive wastes for disposal at 
Hanford. 

• Building 448, Chemical Receipt Back 
Barn, stores and prepares chemical 
waste (Labpak waste) for offsite 
shipment. 

• Building 483, Chemical Storage Building, 
stores nonradioactive hazardous wastes 
and also contaminated with 
polychlorinated biphenyls (PCBs). 

• Building 650, Reclamation Facility, 
stores low-level radioactive and 
hazardous waste. It is planned to 
dispose of this waste and ultimately 
vacate the facility. 

• Building 802, Tritiated Water Evaporation 
Facility, converts slightly tritiated but 
highly purified water to steam and sends 
the steam to the HFBR stack for 
emission. 
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• Building 811, Waste Concentration 
Facility, is the central facility for 
processing radioactive aqueous waste. 

National Synchrotron Light Source 
(NSLS) 

The NSLS started operating in 1982 and 
utilizes a linear accelerator and booster 
synchrotron as an injection system for two 
electron storage rings-a 750 MeV vacuum 
ultraviolet ring for spectroscopy studies and 
a 2.5 GeV x-ray ring for x-ray diffraction 
studies. This facility operates 24 hours per 
day, 7 days per week, and hosts a constant 
stre!am of experimenters. The NSLS staff of 
220 personnel and approximately 2500 
visiting scientists occupy the building. 

ThE~ NSLS acid cleaning facility in Building 
19i'' is currently being replaced by a new 
Central Degreasing Facility that will clean 
components without using hazardous 
materials; Building 510 for office space; and 
Building 536 for vacuum/control testing. 
Tw10 NSLS storage-work facilities (Buildings 
72El and 727) were completed in 1982. The 
NSLS Accelerator Test Facility is in 
Building 820. 

4.2 FACILITY SUMMARY 

Table 2 summarizes key facility characteris
tics, including status, hazard classification, 
authorization basis, worst case design basis 
acc:ident, and principal hazards and vulnera
bilities. Unless otherwise noted, information 
on worst case design basis accidents was 
not available. The data represents an 
unmitigated event, using the highest risk, 
highest consequence preliminary hazard 
analysis scenario. 
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Table 2. Facility Summary 

FACILITY STATUS HAZARD CLASSIFICATION/ WORST CASE DESIGN PRINCIPAL HAZARDS AND 
NAME AUTHORIZATION BASIS BASIS ACCIDENT VULNERABILITIES 

High Flux Beam Operational Hazard Classification of Category 1. Safety Catastrophic beam tube Hazards: Radioactive waste (HFBR 
Reactor (HFBR) Basis - Has approved SAR and Technical Safety failure fuel assemblies , sources, targets, 

Requirements. experimental devices, contaminated 
equipment, etc.); mixed and RCRA 
hazardous waste. 

Brookhaven Operational Hazard Classification of Category 2. Safety No accident has been Hazards: Argon-41, produced during 
Medical Basis - Final Hazard Summary Report, Technical identified that would cause reactor operations. 
Research Safety Requirements, and Description of fuel damage 
Reactor Facilities and Mechanical Components (BNL-600 
(BMRR) Manual); SAR implementation plan submitted to 

DOE Headquarters. 

Alternating Operational Nonnuclear facility; low hazard classification as Radiation accident, fire Hazards: Particle beam-induced 
Gradient per DOE Order 5480.25, Safety and Accelerator accident, and hydrogen target external ionizing radiation exposure, 
Synchrotron Facilities; Safety Basis - DOE approved accident flammable and combustible materials, 
Complex (AGS) accelerator implementation plan electrical energy, and cryogenic targets 

Hazardous Operational; A Hazard Classification of Category 2. Safety Building 446 - Furnace or Hazards: Radioactive waste (HFBR 
Waste new HWMF is Basis - Basis of Interim Operation for the electrical short results in fire - fuel rod ends, sources, targets, 
Management currently Hazardous Waste Management Facility, May 22, worker killed through smoke experimental devices, contaminated 
Facility (HWMF) under 1994; Preliminary Hazard Assessment for the or chemical inhalation or equipment, etc.); mixed and RCRA 

construction Hazardous Waste Management Facility, May 27, bums hazardous waste; and PCB-
and is 1994 Yard - Inadvertent radiation contaminated oils. 
expected to exposure in excess of 3 rem; 
be operational worker death from forklift 
in 1996. accident; worker death from 

detonation of explosives 

National Operational Nonnuclear/radiological facility; low hazard Radiation accident, hydrogen Hazards: Particle beam induced 
Synchrotron classification as per DOE Order 5480.25, Safety target accident external ionizing radiation exposure, 
Light Source and Accelerator Facilities; Safety Basis - DOE lasers, electrical energy, cryogenics, 
(NSLS) approved accelerator implementation plan and magnetic sources. 
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5.0 PERFORMANCE MEASURES 

In August 1996, a performance based 
contract was awarded to AUi for the 
operation of BNL. The new contract 
includes a performance fee based on 
research quality and laboratory operations, 
including ES&H. 

The performance measures for FY 1996 
were negotiated in 1995, and the prime 
contract between DOE and AUi was 
renewed August 21, 1995. This contract 
established a set of performance measures 
and criteria to evaluate BNL's performance. 
Under this agreement, the parties to the 
contract have agreed to evaluate and 
measure the individual areas of the 
laboratory activity to establish baseline 
performance in FY 1996. Performance 
metrics identified for ES&H consist of four 
goals: 

1. Reduce uncertainties, prioritize risks, 
and eliminate threats of laboratory 
activities to improve environmental 
quality. 

2. Empower workers and take other neces
sary actions to prevent serious injuries 
and fatalities and to eliminate worker 
exposures and environmental releases in 
excess of established limits. By eliminat
ing these exposures and releases, 
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reduce the incidence of illness among 
workers and the public, and prevent damage 
to the environment. 

3. Ensure that specific ES&H performance 
requirements for DOE activities are used 
as the basis for measuring progress 
toward continuous improvement. 

4. Establish clear ES&H priorities and 
manage all activities in proactive ways 
that effectively and significantly increase 
protection to the environment and to 
public and worker safety and health. 

Performance measures are weighted as 
folie>ws: Science and Technology - 60% and 
Operations - 40%. Under the Science and 
Technology area are Science Programs, 
Technology Programs, Laboratory Directed 
Research and Development, Technology 
Transfer, and Work for Others. Operations 
includes Human Resources, Business/ 
Finance, Project/Program, and Facility 
OpE~rations. This last category includes 
Safeguards and Security, and ES&H. As an 
example, Facility Operations accounts for 
10% of the total rating, of which 7 .5% is 
ES&H. 

The~ prime contract also contains clauses 
that allow the BHG Manager to give BNL a 
general rating of "unsatisfactory" for a major 
failing in any category. 
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FOREWORD 

Site profiles summarize the effectiveness of Department of Energy (DOE) line 
management in implementing the Secretary of Energy's guiding principles of safety 
management; the effectiveness of DOE environment, safety, and health (ES&H), and 
safeguards and security (S&S) programs; and key site characteristics such as organization, 
contract reform, significant issues, key facilities, performance measures, and site initiatives 
and activities. 

Profiles are a valuable planning tool for the DOE Office of Oversight in focusing appraisal 
activities, allocating staff resources, and analyzing Departmental trends. Profiles also 
serve as an authoritative reference for other stakeholders. They assist in answering critical 
questions about the state of the DOE complex: How effective are site management 
systems/programs? What trends require immediate attention? How safe are site workers 
and the public? And is the environment being adequately protected and restored? The 
analysis of the performance data contained in the site profiles provides baseline 
information regarding safety or security program weaknesses, thus allowing timely 
intervention by Department management. This information is reported in a format 
designed to highlight essential missions, performance, significant issues, and operational 
data at a management level. 

The Office of Oversight maintains site profiles on 20 major DOE sites. Each profile is 
normally updated semiannually through a rigorous process led by the Oversight Offices of 
Planning and Analysis and EH Residents, with significant contributions from the Offices of 
Security Evaluations and ES&H Evaluations. Line management plays a key role by 
verifying that the information is accurate, current, significant, clear, and balanced. 

Site profiles are developed using an institutionalized process of collecting data from 
multiple sources, and then collating, synthesizing, and analyzing this information to develop 
an accurate evaluation of ES&H and S&S performance at the site. The data that forms the 
basis of a site profile comes from sources both internal and external to the Department of 
Energy. Site profiles will evolve in content and form as necessary to meet their intended 
objective--to have available current, comprehensive, summaries of ES&H and S&S 
information pertaining to key DOE sites. 

The site profile reflects the Office of Oversight's analysis of the best available data, and 
was verified for factual accuracy by line management prior to dissemination. Since profiles 
describe site conditions at the time of distribution, they may not reflect recent changes. If 
real time confirmation of information is required, the reader should query line management 
directly. 
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PROFILE OF 
FERNALD ENVIRONMENTAL MANAGEMENT PROJECT (FEMP) 

OVERVIEW 

SITE CHARACTERISTICS 

Site characteristics include information on size and location, mission, 
organization, contractual status, and major initiatives and activities. 

Date Established: 1951 

Present Mission: Environmental restoration--final cleanup of the 
Fernald site. 

Size: 1,050 acres 

Employees: Fifty-six DOE employees; 1,986 contractors (as of 
September 1996). 

Annual Budget: $254.3 million for fiscal year 1996; $266.4 million 
for fiscal year 1997; and $264.5 million for fiscal year 1998. 

Cognizant Secretarial Officer: Assistant Secretary for 
Environmental Management (EM); principal office EM-423. 

Responsible Operations/Area Office: Department of Energy 
(DOE) Ohio Field Office (OH)/Fernald Environmental Management 
Project (FEMP) Office. 

Environmental Restoration Management Contractor (ERMC): 
Fluor Daniel Fernald Inc., (FDF). 

Subcontractors include IND-COM, Alliance, Fred DeBra Company, 
R.E. Staver Group, B&J Electric, and Langdon, Babcock and Wilcox. 

Fissile Material: Uranium compounds and uranium metal1; 0.5 
million pounds of natural uranium (0.711 percent U-235); 8.7 million 
pounds of depleted uranium (less than 0.711 percent U-235); 6.8 
million pounds of enriched uranium (up to 19.99 percent U-235)2

. 

1 According to the May 1, 1996, inventory. 
2 Of the enriched uranium, 90 percent is less than 2 percent U-235. 
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Additional information on 
site characteristics is 
provided in Section 1.0, 
starting on page 1. 

The accelerated cleanup 
of the Fernald site 
continues. 

Storage of substantial 
quantities of uranium in 
various forms continues. 
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Significant Commitments to Stakeholders: FEMP's and FDF'S 
efforts to keep the community, public officials, and regulators 
apprised of activities at FEMP are effective, and support from 
external stakeholders has remained high. For example, the Envoy 
Program, established in 1995, is designed to have FDF employees 
act as representatives to "opinion leaders" and take advantage of 
existing relationships between Fernald employees and external 
opinion groups (e.g., the FEMP fire chief acts as envoy to fire chiefs 
and other emergency management people in the surrounding 
communities.) 

Unions: International Guards Union of America: 21 employees; 
Greater Cincinnati Building and Construction Trades Council: 125-
250 person workforce; and Fernald Atomic Trades and Labor 
Council, AFL-CIO: 631 employees. 

ENVIRONMENT, SAFETY AND HEAL TH (ES&H) ISSUES 

A sitewide issue is an issue present at multiple facilities or within 
ES&H programs that impact sitewide operations. 

Sitewide Issue 1: Improvement is needed in the definition and 
communication of roles and responsibilities. In particular, the 
responsibilities of OH are not well defined, and the responsibilities for 
implementing all requirements defined in the Fernald Technical 
Management Plan (TMP) are not clearly communicated to all worker 
levels. 

Sitewide Issue 2:. Nuclear material storage management continues 
to present a significant vulnerability. Although the Fernald site no 
longer produces uranium metal, it continues to store nuclear 
materials once used there and at other DOE sites. The 15,785,000 
pounds of uranium, in various forms, must be consolidated on site or 
dispositioned to an offsite location to ensure that the material does 
not adversely impact the successful completion of currently 
scheduled safe shutdown 1, utility reduction, and subsequent facility 
decontamination and decommissioning programs. 

1 The safe shutdown program was established to provide planning, engineering, and program 
control for the proper disposition of all uranium products and in-process residue materials, 
excess supplies, chemicals, and associated process equipment. The program is designed to 
assure the proper characterization, emptying, deenergization, and isolation of all existing, 
previously operated production-related equipment. 
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FEMPs and FDFs 
efforts to keep the com
munity, public officials, 
and regulators apprised 
of activities at FEMP are 
effective. 

Additional information on 
sitewide issues is pro
vided in Section 3.0, 
starting on page 21. 

There are two sitewide 
issues at Fernald. 
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OPERABLE UNITS 

An operable unit is a discrete activity that comprises an incremental 
step toward comprehensively addressing site problems. Operable 
units may address geographical portions of a site, specific site 
problems, or initial phases of an action, or may consist of any set of 
actions performed over time or any actions that are concurrent but 
located in different parts of a site. 

Operable Unit #1 - Waste pit storage area. 

Operable Unit #2 - Other onsite waste units. 

Operable Unit #3 ·· Former production facilities and special 
projects. 

Operable Unit #4 ·· Four large concrete silos and a Vitrification 
Pilot Plant. 

Operable Unit #5 .. Ground water, surface water, and soils not 
associated with other operations. 

SITE PERFORMANCE 

Site performance is based on an analysis of available data on 
facilities and programs. This includes information from Office of 
Oversight activities, augmented by valid and relevant external and 
internal sources. Site performance is evaluated in terms of three of 
DOE's guiding principles of safety management. This profile includes 
the results of the Office of Oversight safety management evaluation 
(SME) conducted in May 1996. 

Overall Safety Management Program - EVALUATED MAY 1996 

Based on the independent sample obtained by the SME in May 1996 
and the continuous monitoring by the Office of EH Residents 
assigned to FEMP, safety management at FEMP is evaluated as 
effective. OH, FEMP, and FDF have established approaches and 
initiatives that result in sound and improving safety performance. 
FEMP and FDF are well positioned to meet future challenges, such 
as coping with new hazards associated with mission change and the 
continued downsizing of the workforce. However, increased diligence 
and attention are needed to address the systemic weaknesses 
identified during thH SME, particularly the implementation of FEMP 
programs for assessing performance and taking effective corrective 
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Additional information on 
the operable units is 
provided in Section 4.0, 
starting on page 24. 

There are five operable 
units at Fernald. 

Additional information on 
site performance is 
provided in Section 2. 0, 
starting on page 4. 
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action, and conducting root cause analysis within both FEMP and 
FDF. 

Principle #1 - Line Management Responsibility - EVALUATED 
MAY 1996 

EM, OH, FEMP, and FDF management understand and have 
embraced line management responsibility for safety, and have 
demonstrated support for safety as the site transitions to 
environmental restoration activities. Clear safety policies and goals 
have been established, and management initiatives, such as Safety 
First, are helping to achieve a strong safety culture at FEMP. 
Consideration of ES&H requirements in overall project planning and 
budgeting is generally effective. Further, the enhanced work 
planning demonstration project initiative has proven successful at 
integrating reviews by safety professionals. FEMP, FDF, and 
subcontractors are held accountable for ES&H performance. 

FEMP has used the award fee plan effectively to focus FDF priorities 
and promote improvement in ES&H programs. Further, the impetus 
provided by the development of the Technical Management Plan 
(TMP), which defines the requirements for the site and is the DOE 
response to Defense Nuclear Facilities Safety Board (DNFSB) 
Recommendation 93-4, "Uranyl Nitrate Hexahydrate Stabilization 
project at Fernald Environmental Project," has led to improvements 
in the FEMP safety management program. 

Conversely, improvement is needed in the definition and 
communication of roles and responsibilities. In particular, the 
responsibilities of OH are not well defined, and the responsibilities for 
implementing TMP requirements were not clearly communicated to 
all worker levels. Weaknesses in the area of roles and 
responsibilities contributed to a situation where contractors are 
operating in accordance with safety analyses that have not been 
adequately reviewed or approved by DOE. 

Principle #2 - Comprehensive Requirements - EVALUATED MAY 
1996 

FEMP has established the framework for an effective requirements 
management program. Both FEMP and FDF have effectively 
implemented a comprehensive system for assuring that applicable 
requirements are identified and translated into work procedures. The 
FEMP hazards analysis process is effective. Although some 
problems were noted during the SME, safety analyses are generally 
complete and appropriately consider hazards. Hazard analysis 
activities performed at the project and task levels are effective. 
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Most FEMP programs for implementing requirements (e.g., the 
radiation protection program) are well conceived, effectively 
implemented, and meet the appropriate requirements. Deficiencies 
identified during the SME are concentrated in maintenance, including 
the maintenance of electrical systems. 

Although some aspects of the requirements management program 
are effective, implementation requires improvement. The DOE and 
FDF programs for assessing performance (i.e., conducting of 
assessments, managing corrective actions, and performing root 
cause analysis) require improvement. The program elements need 
to be performed in accordance with the TMP provisions, and an 
integrated approach for assessing ES&H performance be should be 
institutionalized at Fernald. 

Principle #3 - Competence of Personnel - EVALUATED MAY 
1996 

With respect to safety, EM, OH, FEMP, and FDF have effectively 
handled the many challenges associated with transitioning the 
workforce to its current mission. FEMP and FDF have sufficient 
personnel with the appropriate qualifications to perform required 
safety-related functions, although localized staff shortages and skill 
mix issues require continued attention. FEMP and FDF managers 
and workers have practical experience and a good understanding of 
facility operations and hazards. Although better communication with 
workers on safety matters is needed, FEMP and FDF have 
established a number of effective programs to encourage worker 
participation and involvement in safety. With few exceptions, workers 
are safety conscious and knowledgeable of hazards. 

The conduct, structure, and delivery of ES&H training provided by 
FDF is acceptablE~. However, continued attention is needed to 
improve the Facility Representative and technical qualification 
programs. 

PERFORMANCE MEASURES 

Performance measures are quantitative and qualitative indications of 
ES&H performance taken from such sources as the Occurrence 
Reporting and Processing System and the Computerizecf Accident! 
Incident Reporting System, as well as contractually mandated 
indicators of performance. 
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Performance measures 
are presented in Section 
5.0, starting on page 29. 
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Performance measures used at Fernald and presented in this profile 
are derived from the General Contract Performance and Milestones 
sections of the Performance Based Fee Determinations Plan for 96-
1. The contractor's performance during the last evaluated period 
(October 1, 1995 thru March 31, 1996) merits 41 of 75 points with 5 
points deferred until the next period. 
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Performance measures 
at Fernald are rolled 
up into four general 
categories. 
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SITE PROFILE-- FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

1.0 SITE CHARACTERISTICS 

1.1 SITE LOCATION AND SIZE 

The Fernald Environmental Project (FEMP) 
encompasses 1,050 acres located in south
western Ohio, approximately 18 miles north
west of Cincinnati. 

1.2 SITE MISSION 

The mission of FEMP is the removal or 
dispositioning of all site nuclear materials, 
decommissioning and decontaminating all site 
buildings and facilities, and returning the site 
to public use. 

1.3 SITE ORGANIZATIONS AND 
CONTRACT STATUS 

Site Organizations 

Contractor activities at Fernald are managed 
by the Fernald Project Office (FEMP) at the 
direction of the (DOE) Ohio Field Office (OH), 
with programmatic direction provided by the 
Office of Environmental Management (EM). 
About 1 ,986 contractor and 56 government 
personnel were employed at FEMP in 
September 1996. 

Finance Issues 

Contract Reform and Status 

The contract to manage FEMP was awarded 
to Fernald Environmental Restoration 
Management Corporation (FDF), a subsidiary 
of Fluor Daniel, Inc., in 1992. The contract 
runs through November 30, 1997, with a 
three-year option. The budget for the contract 
is $271 million for fiscal year 1995; $254.3 for 
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fiscal year 1996; $266.4 million for 1997; and 
$264.5.3 million for fiscal year 1998. 

The contract was structured by DOE as its 
first environmental restoration management 
contract. Concerns expressed by the 
Defense Nuclear Facilities Safety Board 
(DNFSB) later led to issuance of DNFSB 
Recommendation 93-4 regarding manage
ment and assessment of contractor per
formance under the environmental restoration 
contracting approach. FDF represents a 
teaming relationship between Fluor Daniel, 
Inc., Halliburton NUS, Nuclear Fuels Services, 
and Jacobs Engineering. 

In 1996, OH modified the contract provisions 
by adding negative incentives for missing 
milestones, allowing payment of fee as it is 
earned, and providing flexibility in determining 
the importance of meeting specific milestones 
in relation to general contract performance. 

When competing for new contracts, bidders 
are requested to demonstrate innovation in 
addressing the hiring practices and protection 
of retained workers, and the transitioning of 
site ownership to the community. 

Budget Issues 

The EM fiscal year 1998 budget for Fernald 
projects an overall reduction of 5.9 percent. 
However, the total projected direct and 
indirect safety and health (S&H) resource 
requirements are $32.8 million for fiscal year 
199Ei, $39.8 million for fiscal year 1997, and 
$38.2 million for fiscal year 1998. 

S&H activities are fully funded under the 
decrement case. The activities include, but 
are not limited to, radiological control; medical 
and occupational monitoring; safety analysis; 
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environment safety, and health (ES&H) 
assurance; and S&H management. Under 
the decrement and target scenarios, several 
environmental restoration projects are 
unfunded, resulting in delays in overall site 
restoration. 

Significant unfunded weaknesses with respect 
to funding include: 

• The integrated tracking of medical, occu
pational health, and industrial hygiene 
exposures to industrial health hazards is 
underfunded (no dollars reported). 

• Additional industrial hygiene technicians are 
required to support remediation operations. 

• Funding for ES&H under Base Services 
(ADS 68D1) is scheduled to be reduced by 
28 percent over the next two years. 

1.4 MAJOR SITE INITIATIVES/ACTIVITIES 

Waste Management 

An extensive site waste management 
program for legacy wastes, components that 
are being deactivated and decontaminated, 
and newly generated secondary wastes (e.g,. 
contaminated clothing) is active at Fernald. 
During fiscal year 1995, Fernald shipped 
722,061 cubic feet of low-level radioactive 
waste to an offsite disposal site, 4,500 cubic 
feet of solid mixed waste to an Environmental 
Protection Agency (EPA)-approved disposal 
facility, 41,000 gallons of liquid mixed waste to 
EPA-approved disposal facilities, and 591,737 
pounds of surplus uranium product materials 
to other users for non-defense-related pur
poses. Also in fiscal year 1995, Fernald 
neutralized and repackaged 200,000 gallons 
of uranyl nitrate and 6,000 gallons of thorium 
nitrate. Through November 5, 1996, 1,862 of 
the 5,600 deteriorated drums of thorium have 
been overpacked and 274 overpacked 
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containers (approximately 1,600 drums) have 
been shipped offsite for disposal. 

Currently, FEMP has a number of ongoing 
initiatives affecting waste management: 

• The thorium overpacking project, managed 
by the Waste Programs Management Divi
sion, has recently become operational. 
This project will package degraded thorium 
waste containers for disposal at the Nevada 
Test Site (NTS). During the first four 
months of operation, 424 of the 5,600 
deteriorated drums of thorium have been 
overpacked and 68 overpacked containers 
shipped offsite for disposal. 

• Stored liquid mixed wastes are being 
blended for offsite shipment by tanker truck 
to the K-25 Site incinerator for disposal. 

• Development of an onsite disposal cell that 
will accept low-level radioactive wastes 
generated from a number of remedial ac
tions, including building demolition, is 
progressing. 

• Decontamination and decommissioning of 
Plant 1 are progressing. Debris from these 
activities, suitable for disposal in the onsite 
cell, will be stockpiled. 

In addition to these projects, FEMP has an 
extensive monitoring program addressing air, 
water, and soil environmental quality on and 
near the site. 

Privatization Activities 

There were no active privatization activities at 
FEMP as of May 1996. However, a feasibility 
investigation evaluating privatization of activi
ties associated with the remediation of the 
waste pits is under way. 
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Programmatic Activities 

In addition to waste management (see 
above), the primary activities at the Fernald 
site include safe shutdown, decontamination 
and dismantlement of production facilities, 
environmental cleanup, mentoring activities, 
and construction activities. 

Safe Shutdown 

Safe shutdown (see page 0-2 for definition) 
has been completed for Plants 1 and 4 and is 
underway in Plants 2, 3, and 5. FEMP 
provides a detailed shutdown plan for each 
area undergoing shutdown. Once safe shut
down is completed, the area/facility will be 
turned over to an outside contractor selected 
through a competitive bid process. 

Decontamination and Dismantlement 

Former production plant buildings are under
going dismantlement or safe shutdown. Plants 
7 and 4C, Plant ·1 (ore silos), and the fire 
training facility have been removed from the 
site. Plant 4 was demolished on August 24, 
1996. Plant 7, dismantled in 1994, was the 
first of 125 major facilities scheduled for 
decontamination and dismantlement at 
FEMP. 

Decontamination and dismantlement of 
former production facilities are currently per
formed under fixed-price contracts, and focus 
on Plant 1 and the old boiler plant. 

Environmental Cleanup 

Although the Fernald site no longer produces 
uranium metal, it stores nuclear materials 
once used at Fernald and at other DOE sites. 
The nearly 15,785,000 pounds of uranium, 
along with contaminated facilities, radioactive 
and mixed wastes, and thorium, are the site's 
principal radioactivH hazards. Some chemical 
hazards, such as acids, caustic materials, 
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various industrial chemicals, and process 
wastes, are also present. 

Extensive construction, decontamination, and 
decommissioning activities; ongoing process 
operations in demonstration facilities; and 
work in areas with high voltage, heavy equip
ment, and rotating machinery present hazards 
to workers that are difficult to characterize and 
predict. 

Mentoring Activities 

Mentoring activities are provided by the 
Headquarters Office of Environment, Safety 
and Health (EH) in closure of legacy safety 
and health issues; enhanced work planning 
demonstration; and radiation protection. 

The Fernald site has been the location of a 
pilot project to enhance workforce involve
ment in work planning. This effort has been 
jointly funded by FEMP and the Office of 
Environmental Health. Work activity planning 
through the enhanced work planning program 
has proven to be successful by integrating 
safety professionals' review and improving 
planning, scheduling, and cost. According to 
FDF, the results of the Remediation Support 
Operations Division's enhanced work planning 
demonstration project show that projects are 
completed faster and at less cost, and project 
estimates are much closer to final costs. 

Construction Activities 

A Vitrification Pilot Plant (VPP) is under 
construction, providing engineering data for a 
full scale vitrification facility. Construction of 
the VPP was scheduled to be finished in 
August 1995, with operations commencing in 
1996. Problems with construction have 
resulted in a delay of this project by up to 26 
months. Campaign 2 of Phase I operations 
started August 27, 1996, with a scheduled 
completion date of September 30, 1996. 
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The construction of an onsite waste disposal 
facility is currently budgeted to begin in 1997, 
with completion, through the capping of the 
cell, in 2005. 

Special Interest Items 

Local Interest 

Allegations of poor site management, unsafe 
practices, and improper financial conduct 
continue to receive extensive media coverage 
within the local area. The Government 
Accounting Office and Office of the Inspector 
General are investigating. The local com
munity is also concerned about workers 
retaining their jobs when the cleanup is 
completed. 

Congressional Interest 

Congress has shown interest in the extensive 
media coverage of the above allegations and 
is awaiting the results of the General and 
Government Accounting Office investigation 
of "danger and deceit" by the contractor. This 
report is due to be released in March 1997. 
Congress is also interested in the workforce 
restructuring efforts to date. An Office of the 
Inspector General report April 23, 1996, deter
mined that the restructuring efforts were not 
effective and had not met Department 
objectives. 

2.0 SITE PERFORMANCE 

2.1 CONCEPTUAL BASIS FOR 
EVALUATION 

The essential characteristic of successful 
programs and projects is the recognition and 
understanding of the need for an effective 
ES&H management system that ensures 
adequate control over all aspects of the 
program or project. In 1994, the Secretary of 
Energy established the principles and criteria 
that the Department deemed necessary for an 
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effective safety management program. These 
principles include: 

• Principle #1: Line managers are responsi
ble and accountable for safety. 

• Principle #2: Comprehensive requirements 
exist, are appropriate, and are executed. 

• Principle #3: Competence is commen
surate with responsibilities. 

2.2 SAFETY MANAGEMENT PROGRAM 
IMPLEMENTATION OF THE GUIDING 
PRINCIPLES. 

This evaluation was updated using the results 
of the Office of Oversight safety management 
evaluation conducted in May 1996, surveil
lances performed by the Office of EH 
Residents, and other relevant data sources. 
Where sufficient information was not available 
to make a comprehensive assessment of 
either the implementation of a guiding 
principle (Section 2.2) or an implementing 
program (Section 2.3), a limited evaluation or 
specific example of performance based on 
the best available information is provided. 

Principle #1 - Line Management 
Responsibility for Safety 

EM, OH, FEMP, and FDF have demonstrated 
their support for safety as the site transitions 
to environmental restoration. The develop
ment of the Fernald Technical Management 
Plan (TMP) led to improvements in the FEMP 
safety management program. Management 
initiatives, such as Safety First, are helping to 
achieve a strong safety culture at Fernald. 

FEMP has effectively implemented three of 
the four criteria associated with this guiding 
principle. Performance within the four criteria 
(clear policies and goals, roles and responsi
bilities, project and resource management, 
and accountability) is summarized below. 
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Clear Policies and Goals 

Overall, OH, FEMP, and FDF have estab
lished clear safety policies and goals to guide 
operations and activities at FEMP. The flow
down of ES&H policy and goals from EM 
through OH to FEMP is effective. EM-1, 
EM-42, and OH have established pro
gressively more specific goals for FEMP and 
these goals reflect an appropriate priority for 
safety programs. 

Safety goals specific to FEMP are established 
in the FEMP strategic plan and are linked to 
the FDF cost performance-based fee plan. 
The FDF Policies and Requirements Manual 
translates these goals into FDF policies. 

The partnership between FEMP and FDF is 
very strong and communicates a consistent 
message to the site workforce regarding 
establishing and maintaining a proper safety 
ethic through the Safety First initiative. 

EM 's strategic goal of developing a strong 
partnership between DOE and its stake
holders has been achieved at Fernald. 

While ES&H goals have generally been well 
established and communicated for the site, 
some areas require improvement: 

• Specific ES&H goals at the project level 
and/or lower levels of the contractor 
organization are~ not always clear. For 
example, the safety management eval
uation found that the flowdown of specific 
ES&H goals for the Remediation Support 
Operations Division was lacking at the 
division, department, section, and individual 
levels. 

• Pollution prevention/waste minimization 
requirements and goals are not clearly 
defined within the waste management 
policy. 
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• FEMP and FDF have not placed sufficient 
emphasis on as-low-as-reasonably
achievable (ALARA) policy at the 
programmatic level. 

Roles and Responsibilities 

While DOE and contractor personnel 
generally understand and accept their 
assigned responsibilities, improvements are 
needed in clearly communicating OH's role, 
authorities, expectations, and tasks. The May 
1996 safety management evaluation found 
that: 

• Worker involvement in the enhanced work 
planning initiative is not at the planned level. 

• Within FEMP's compliance assessment 
program and FDF's maintenance program, 
policies are not always followed. 

• The TMP addresses EM-40's FEMP-related 
responsibilities, but does not similarly 
address the roles and responsibilities of 
OH. 

• Although OH organizational roles and 
responsibilities are generally understood by 
senior OH and FEMP managers, they are 
not well documented or understood at the 
staff level, nor are they clearly addressed in 
site policies and procedures. For example, 
OH had not properly exercised its authority 
for review and approval of authorization 
basis documents. In one instance, FEMP 
submitted an Implementation Plan and 
basis of interim operations (BIO) package to 
OH on April 9, 1996, recommending 
approval. At the time of the safety manage
ment evaluation, OH had neither acted 
upon nor approved these documents, nor 
had OH delegated approval authority for the 
BIO to FEMP. OH approved the safety 
documentation July 11, 1996. 
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• FEMP, OH, and FDF did not recognize the 
importance of conducting rigorous reviews 
of the safety analysis prior to formal 
approval and subsequent use as the basis 
for operations. Without such reviews, the 
potential for error is higher; a number of 
errors exist in the unapproved safety 
analyses. 

• There are no mechanisms for maintaining 
an appropriate degree of objectivity, (e.g., 
assuring that personnel do not review their 
own work during independent assessments 
or reviews). 

While the TMP clearly defines FEMP's ES&H 
roles and responsibilities, management has 
not adequately established or communicated 
its expectations to the staff with respect to 
TMP implementation. For example: 

• FEMP team leaders and staff personnel 
assigned as subject matter experts often 
did not understand what parts of the TMP's 
compliance assurance plan they were 
responsible for, what tasks were required, 
or how the tasks were to be accomplished. 

• In some cases, FEMP had not adequately 
communicated, to the staff its expectations 
about conducting assessments, developing 
schedules to support assessment activities, 
and tracking and trending of the progress 
and results of the assessments. 

• Although management has taken action to 
clearly define the responsibilities of Facility 
Representatives, the limitations on the 
responsibilities of Facility Representatives 
who are not yet fully certified have not been 
defined. This is significant because only 
two of the six Facility Representatives has 
been fully certified to date. 

FDF's ES&H roles and responsibilities were 
generally better defined, documented, and 
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understood than FEMP's, with some 
exceptions: 

• S & H roles and responsibilities for activities 
conducted by FDF as part of the safe shut
down program were clearly defined, effec
tively communicated, and understood. 

• FDF's industrial safety and industrial 
hygiene professionals' stated role is incon
sistent with their actual field practice of 
working with the fixed-price subcontractor 
as an integral unit, with little distinction 
between their respective roles and 
responsibilities. 

• Within the FDF Remediation Support 
Operations Division, the roles and responsi
bilities for the various maintenance func
tions are not clearly communicated or 
understood. 

• Repeated reorganizations and extensive 
matrixing of maintenance personnel have 
fragmented maintenance functions among 
at least five departments. In most cases, 
documentation (e.g., plans and procedures) 
was not modified to reflect these changes in 
maintenance functions and responsibilities 
in a timely manner. 

Project and Resource Management 

OH, FEMP, and FDF have adequately applied 
the EM risk-based approach to the prioriti
zation of projects and budget development. 
Risk information is generated via risk data 
sheets that capture various activities and 
evaluate the risk before, during, and after 
completion of the activity. Activities are then 
prioritized according to overall risk reduction, 
regulatory compliance, cost effectiveness/ 
mortgage reduction, and stakeholder 
concerns. 
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Management's planning focus has been on 
completion of those critical path steps 
necessary to accomplish the accelerated ten
year remediation schedule. Due to the strong 
emphasis on cost and schedule, items not 
directly identifiable in the critical path, such as 
maintenance activities, are being assigned a 
low priority and given minimal funding. 
Deferral of these support activities may have 
a negative synergistic impact on site safety 
and infrastructure and, therefore, on the ten
year baseline in the future. 

Consideration of hazards and ES&H require
ments in planning and budgeting for large 
projects is generally effective. However, 
some deficiencies were noted in the lower-tier 
planning that supports these projects. 

Two sitewide information management 
systems (one in use and one being devel
oped) have greatly improved control over 
worker training and health monitoring. The 
FEMP site access system correlates training 
and medical surveillance records with area 
requirements, thus precluding entry to con
trolled areas by personnel who are not 
current. 

Accountability 

Overall, line management is effectively held 
accountable for ES&H performance. Objec
tive, quantitative performance measures and 
indicators are widely used in individual 
programs, projects, and work groups to sup
plement those used in the award fee process. 

The award fee plan is renegotiated every six 
months and has been used effectively to 
focus FDF priorities and promote improve
ment in ES&H programs. Eighty percent of 
the fee pool is performance-based. 

In the latest report prepared by the FEMP 
Performance Evaluation Committee (covering 
April though September 1995), a portion of 
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the fee was withheld in two categories: 
"reducing radiological occurrences" and "sub
jective evaluation of all FDF safety and health 
programs." 

FEMP has not held FDF accountable for 
continuing and repetitive inadequate correc
tive actions to maintenance and electrical 
safety deficiencies identified during FEMP 
assessments, FEMP has not insisted that 
FDF finalize and issue its draft Maintenance 
Implementation Plan, which has been 
required by DOE Order 4330.48 since 
February 1994. In addition, there appear to 
be instances where safety-related actions 
(e.g, replacement of suspect/counterfeit parts) 
have been delayed significantly by diversion 
of resources to higher programmatic priorities 
or to critical path items that may affect the 
FDF award fee. 

The fixed-fee contract for decontamination 
and decommissioning of Plant 1 has no 
provisions for award fees. However, the 
fixed-price subcontractor can be ordered to 
stop work for non-conformance to the ES&H 
terms of the contract until approved corrective 
actions have been implemented. In effect, a 
work stoppage acts as a sanction on a fixed
price contract because there would not 
generally be a time extension or additional 
compensation for the work stoppage. FEMP 
has used this sanction for short periods of 
time. 

Formal mechanisms to hold individuals 
accountable need improvement. Instances 
were identified during the May 1996 safety 
management evaluation where FEMP and 
FDF managers and staff were not held 
accountable include: 

• FEMP subject matter experts have not been 
he!ld accountable for non-compliance with 
the TMP compliance assurance plan. 
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• Performance appraisal plans for FEMP 
managers and staff (other than those in the 
Safety and Health organization) do not 
contain explicit performance standards for 
ES&H responsibilities. Similarly, ES&H 
performance indicators were not con
sistently reflected in the FDF employees' 
individual performance plans. 

• There is no documentation of individual
specific safety performance goals or expec
tations for FDF senior managers. 

• Maintenance managers are not being held 
accountable for ES&H performance as 
evidenced by a weak corrective action 
program. 

Specific ES&H goals are to be included in 
performance appraisals for all project 
managers and selected other leadership 
personnel by April 1997. 

Principle #2- Comprehensive 
Requirements 

FEMP and FDF have generally defined the 
site requirements and are implementing most 
requirements effectively. Although some 
weaknesses were evident, FEMP has 
effectively implemented three of the four 
criteria associated with this guiding principle; 
the fourth criterion (assessments) requires 
improvement. Overall, FEMP has established 
the framework for an effective program. The 
deficiencies tend to be localized in certain 
functions rather than systemic or widespread. 

FEMP has faced several significant chal
lenges: transitioning to a solely environmental 
remediation mission; being governed by 
conditions imposed by the EPA and the Ohio 
EPA, DOE orders, and other Federal and 
state requirements; and applying DOE orders 
that were developed primarily for operational 
facilities, not facilities in the later stages of 
their life cycle. 
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The different technical challenges posed by 
cleanup, decontamination, and decommis
sioning work and the new contract structure 
were the primary factors leading to DNFSB 
Recommendation 93-4 and the resulting 
development of the TMP for FEMP. The TMP 
was issued in July 1994 and approved by EM 
in June 1995. 

Requirements Management 

The FEMP requirements management system 
is conceptually sound. The standards/ 
requirements identification document (S/RID), 
an integral part of the FEMP TMP includes 
DOE requirements, regulations, consensus 
standards, state and local statutory and 
regulatory requirements, and binding agree
ments. These requirements and regulations 
were tailored to FEMP by eliminating those 
requirements that did not apply and by adding 
needed site-specific requirements. 

S/RIDs are the basis for the FEMP require
ments management system. The DOE site
wide S/RID, embedded in the TMP, defines 
requirements for FEMP and to some extent 
EM. FEMP requirements are defined in the 
FDF Management Plan, Policies and Require
ments Manual, which functions as a sitewide 
S/RID. The FDF S/RID was approved in June 
1995. The next revision of the S/RID is slated 
to be incorporated into the FDF contract by 
reference. 

The FDF requirements management system 
is functioning effectively. FDF has defined an 
effective document hierarchy for ranking 
documents by their authority and require
ments level. In this hierarchy, the approved 
S/RID establishes the sitewide requirements 
from which policies, internal requirements, 
plans, procedures, and instructions are devel
oped. The requirements management system 
also includes a process to archive previous 
requirements when new versions of the 
S/RIDs are produced. 
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Phase 1 and Phase 2 assessments of the 
FDF S/RID are virtually complete; a few 
process deficiencies were identified. For 
example, the S/RID for the maintenance 
functional area did not adequately specify 
some individual requirements, and the Phase 
1 S/RID assessment did not discover that all 
requirements in the DOE maintenance order 
(DOE Order 4330.4B) were not adequately 
addressed. 

FDF identifies new and changing external 
requirements using a variety of state and 
Federal data bases and through contact with 
the EH Office of Environment. This function 
is performed by designated experts and 
assigned individuals; however, the process is 
not documented in procedures, and formal 
assignment of responsibilities for functional 
areas (e.g., waste characterization) was not 
found. 

OH policy specifies that OH serves as the 
focal point for receipt and further distribution 
of DOE orders. However, in practice, FEMP 
receives its orders directly from DOE Head
quarters and forwards them to the OH 
contracting officer for transmittal to FDF. 

FDF establishes ES&H requirements for a 
variety of large and small subcontractors 
through contract general provisions and 
special terms and conditions. The flowdown 
process is well structured and integrated. 

Hazard Analysis 

Both FEMP and FDF have been aggressive in 
their efforts to enhance authorization basis 
activities at the Fernald site. Overall, the 
FEMP hazards analysis process is effective. 
Although some problems were noted, the 
analyses are generally complete and appro
priately consider hazards. 

All facilities at the FEMP, currently operating, 
have approved safety basis documents. The 
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nuclear facilities (Hazard Category 3 and 
above and the non-nuclear or chemical 
facilities that are a low, moderate, or high) 
have either a safety analysis report (SAR) or 
a BIO, prepared in accordance with DOE 
Order 5480.23. The BIOs went into effect 
January 8, 1996, and were approved by OH 
July 1996. The combination of BIOs, SARs, 
auditable safety records (ASRs), and safety 
assessments provide a comprehensive safety 
bases for FEMP. 

A review of the Implementation Plan by the 
safety management evaluation team identified 
several deficiencies: 

• There were discrepancies between a 
statement indicating that certain compo
nents had no safety significance and later 
statements that those same components 
mitigate potential hazards associated with 
criticality and pyrophorics. 

• Inappropriate credit was taken for hazard 
identification activities that are no longer 
being performed (e.g., facility safety assess
ment program activities for Plant 5). 

• Implementation documents did not 
adequately describe or capture all the 
essential elements of the maintenance 
program. 

• BIO and safety documentation describing 
th13 risks for the existing waste inventory 
(Plant 1) did not consider the risks of 
decontamination and decommissioning of 
the drum inventory. 

• A lack of clarity concerning the interface of 
th13 documents in the Implementation Plan 
led to some confusion among OH, FEMP, 
and FDF as to how the various documents 
collectively contribute to the authorization 
basis for each plant. 
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These deficiencies indicate weaknesses in 
the review and approval processes within FDF 
(Independent Safety Review Committee) and 
OH. 

FEMP and FDF have been aggressive in their 
effort to control authorization basis for 
operation and post-operational activities. 
However, the recently issued FDF authoriza
tion control plan did not list the documents 
that represent the current approved 
authorization basis. 

FEMP, with assistance from OH, recently 
conducted an assessment of the unreviewed 
safety question determination process. The 
assessment methodology used was effective, 
and the findings of this assessment, when 
acted upon by FDF, should further strengthen 
and improve the FDF program. 

Implementation of Requirements 

Based primarily on the data gathered during 
the safety management evaluation, most 
Fernald implementing programs are consid
ered fundamentally sound, and procedures 
are consistent with DOE orders and Federal, 
state, and local requirements. Requirements 
are generally well defined in sitewide 
documents. 

Deficiencies are primarily concentrated in one 
area (maintenance, including maintenance of 
electrical systems). While these deficiencies 
are significant and pervasive, they appear to 
be an exception in otherwise effective imple
menting programs. 

FDF procedures are generally well structured 
and effective in communicating requirements 
and expectations to the working level staff. 
Weaknesses identified during the safety 
management evaluation include: 

• Isolated weaknesses remain in document 
change control and procedure adherence in 
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areas such as maintenance and electrical 
safety. 

• The Maintenance Implementation Plan has 
not yet been approved, although there has 
been a requirement for a plan since 
February 1994. 

• Many maintenance procedures are out of 
date. 

Indications of continuing procedural non
adherence were also reported in a recent 
FEMP Quarterly Status Report. "Personnel 
error resulting from a violation of requirements 
or procedures" was the most frequently 
identified cause for non-conformance. 

The safety management evaluation also 
identified a number of instances where pro
cedures were not followed or were not 
adequately implemented. For example: 

• Resource Conservation and Recovery Act 
(RCRA) inspection deficiencies were found 
relating to loading and unloading areas, 
specific emergency equipment, corrective 
actions, and accumulated liquids in 
trenches, broken concrete berm, cracks in 
pad expansion joint seals, and bulging 
drums. 

• FDF personnel failed to follow the safe 
shutdown energy isolation procedure. The 
failure to follow the procedure did not have 
a direct safety significance in this instance; 
however, supervisors and management 
were aware that the steps had not been 
performed in accordance with the proce
dure for over one year, but had not taken 
action. 

Assessment Program 

Although some aspects are effective, the 
Fernald assessment program requires 
improvement, most notably in conduct of 
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assessments, corrective actions, and root 
cause analysis. 

The various elements of the program need to 
be performed in accordance with the TMP 
provisions. An integrated approach to assess
ments is needed, encompassing all organiza
tions and including the systems used to 
capture, document, evaluate, correct, track, 
trend, and prevent recurrence of the adverse 
findings identified during these assessment 
activities. This type of integrated approach to 
assessment of ES&H performance has not 
been institutionalized at FEMP. Weaknesses 
include: 

• FEMP is not complying with assessment 
activities procedures as defined in the TMP 
and Fernald Implementing Procedures 
(FIP). FEMP has not communicated its 
expectations to the staff on execution of 
assessments, development of schedules to 
support assessment activities, or tracking 
and trending of the progress and results of 
the assessments. 

• Assessments have not been performed as 
scheduled, and subject matter experts have 
not developed or implemented a surveil
lance and audit program to verify FEMP and 
contractor compliance with functional area 
requirements. 

• Delinquent audits or surveillances have not 
been brought to the attention of responsible 
managers. 

• The recent FEMP self-assessment of TMP 
implementation was superficial and did not 
identify significant and obvious problems. 
Further, the self-assessment scope, lines of 
inquiry, and conclusions indicated that it 
was intended as the Phase 2 assessment 
(verification that requirements are imple
mented) of the S/RID. However, it falls far 
short of this scope, and does not meet the 
intent of Phase 2 S/RID assessments. 
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Although FEMP has not effectively imple
mented the assessment programs as defined 
in its plan, FEMP does perform a wide variety 
of assessments; over the last year, there has 
been an increase in assessment activities. 
The effectiveness of these efforts, however, 
varies considerably, and FEMP has not devel
oped an integrated, comprehensive approach 
to assessing ES&H performance. 

FEMP assessments that are partially effective 
include: 

• FEMP Facility Representative activities 
include surveillances, walk-throughs, and 
assessments. The Facility Representatives 
have been found to be generally effective 
and are frequently in the facilities. How
ever, many Facility Representative activities 
are unstructured and informally docu
mented, with the result that these activities 
are not very useful for tracking and trending. 

• Subject matter expert surveillances and 
audits are being conducted, but are 
generally not being performed in accor
dance with the FIP and the TMP. 

• Conduct of operations assessments per
formed by FEMP have been effective in 
identifying a wide range of deficiencies in 
the facilities. The Facility Representatives 
have taken a lead role in the conduct and 
support of these assessments. 

• FEMP staff and support services contractor 
personnel perform walk-throughs (unstruc
tured reviews of all or part of a facility). 
Results are often recorded on observation 
forms that are distributed to appropriate 
FEMP and contractor personnel. Walk
throughs are effective in getting the tech
nical staff out to the facilities more often. 

• Management assessments, including walk
throughs, have been performed. Their 
effectiveness varies considerably. 
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Despite the diverse assessments being 
performed, deficiencies in the integration and 
systematic approach to assessments have 
resulted in gaps in assessment coverage. For 
example: 

• Formal, comprehensive evaluations of 
contractor and DOE training programs are 
not occurring as required by FEMP's TMP 
and FIP. Evaluation of training is limited to 
field observation of training classes and 
occasional assessments initiated as a result 
of problems identified by external 
organizations. 

• FEMP industrial safety and hygiene staff do 
not always use the FIP and TMP in planning 
and performing their assigned tasks. 

• Written FEMP waste management surveil
lances of the contractor are infrequent and 
often cursory, and FEMP performed only 
one physical waste management surveil
lance during the last year. 

FDF also conducts a diverse set of 
assessment activities. These include self· 
assessments, quality assurance (QA) 
program audits and surveillances, FDF 
President's Safety Committee reviews, and 
reviews by the Independent Safety Review 
Committee. 

Since January 1995, FDF has performed 
more than 550 surveillances. In addition, FDF 
requires that all divisions perform an annual 
self-assessment. The quality of these 
programs varies across the site. The Environ
mental Compliance and Safety and Health 
Divisions have formalized programs, while the 
Remediation Support Operations Division's 
efforts are limited, less formal and less effec
tive. The Independent Safety Review 
Committee efforts are not well supported, and 
its activities are limited. This program is 
intended to perform assessments of all 
aspects of the Safety Analysis Department, 
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including unreviewed safety question deter
minations and safety assessments. 

In general, FEMP corrective actions and root 
cause analyses for deficiencies identified at 
FEMP lacked focus and did not meet 
procedural requirements. 

FDF has a lessons-learned program to help 
FEMP workers understand, use, and incorpo
rate the concepts of lessons learned into daily 
tasks. Although the program has a history of 
lack of effectiveness, including decentralized 
and inconsistent activities, the new structure 
of the program appears sound. 

Principle #3 - Competence Commensurate 
with Responsibilities 

FEMP faces a number of significant 
challenges in maintaining a competent work
force. Most significantly, the changing nature 
of the work (e.g., from site maintenance and 
characterization to safe shutdown and 
deactivation, disassembly, decommissioning, 
and construction) has caused a shift in the 
type of competencies needed in the profes
sional and hourly workforce. With respect to 
safety, EM, OH, FEMP, and FDF have 
effectively responded to this challenge. 

FEMP and FDF managers and workers have 
practical experience and a good under
standing of facility operations and hazards. 
With few exceptions, workers were safety 
conscious and knowledgeable of hazards. 
Continued attention is needed to improve the 
Facility Representative program and technical 
qualification program. Increased management 
involvement in training is also needed. 
Although some weaknesses were evident, 
FEMP has generally maintained a workforce 
with the needed competencies and has 
effectively implemented the four criteria asso
ciated with this guiding principle. 
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Staffing and Qualifications 

FEMP staffing levels, skills, and experience 
are adequate to perform current technical 
management and oversight functions. How
ever, increased attention is needed to ensure 
that staffing remains adequate in the future. 

In its September 1995 Strategic Plan, FEMP 
management recognized the need to develop 
a proficient, diverse, knowledgeable work
force with the proper skill mix. A specific 
action item was included in the plan to 
annually reassess the skills and needs of 
Fernald organizations and personnel. How
ever, a formal analysis of workforce staffing 
needs has not been performed since OH was 
created in 1993. FEMP management stated 
that a formal analysis of staffing needs will be 
conducted by February 28, 1997. 

The two FDF reductions in force (1993 and 
1995) were criticized in a recent report by the 
DOE Inspector General, which stated that the 
FDF restructuring efforts may not accomplish 
the objectives of reducing the staff and 
changing the skill mix. The report also cited 
problems with financial management (e.g., 
appropriateness 01' buyouts). 

The safety management evaluation review of 
the restructuring effort, focusing exclusively 
on the impact 0111 safety, determined that 
localized staff shortages existed in only a few 
areas (training staff, industrial hygiene techni
cians, and maintenance personnel). FDF has 
established position descriptions that contain 
the minimum levels of education and experi
ence for each job category employed on the 
site. 

Technical Competence and Knowledge of 
Hazards 

Overall, FEMP and FDF personnel exhibited 
the necessary technical competence, experi
ence, and knowledge of hazards to safely 
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perform their assigned duties. OH and FEMP 
are aggressively working to improve docu
mentation and validation of personnel qualifi
cations and to ensure that sufficient certified 
Facility Representatives are available. The 
same level of technical competence exists at 
lower layers of the FEMP organization, except 
for a few individuals in project management. 
FEMP is addressing this issue by enrolling 
those workers in project management 
courses. 

Forty-five of the 53 FEMP staff members are 
subject to the DOE technical qualification 
program. All of these individuals have identi
fied and completed the appropriate general 
technical base and primary functional area 
qualification records. However, FEMP's 
implementation of DNFSB Recommendation 
93-3 is questionable. For example, the 
method by which functional area standards 
were selected is contrary to procedures, and 
managers did not verify the existence of or 
validate the documentation required for all 
equivalencies. 

OH and FEMP have recognized the 
deficiencies in the technical qualification 
program and are working to correct them. An 
extensive effort is ongoing to collect the 
documentation needed to validate the 
qualification standards of each employee. 
Consistent with OH direction, FEMP expects 
to certify all GS-14 personnel and Facility 
Representatives by the end of 1996 and 
complete other positions (GS-13 and below) 
by May 1998. 

While the FEMP Facility Representative 
program has developed slowly, increased 
emphasis and attention by FEMP during the 
past year have resulted in improvement. For 
example: 

• The current Facility Representative training 
and qualification program meets the 
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requirements defined by the 93-3 imple
mentation plan and DOE Order 360.1. 

• There are two fully qualified FEMP Facility 
Representative and four others in various 
stages of training (approximately 70 percent 
qualified); all are to be fully certified by 
December 31, 1996. Evaluations are 
performed to ensure that Facility Repre
sentatives are technically competent and 
proficient in the assigned facility. 

• Upper-level OH and FEMP managers 
participate in the oral board evaluations of 
the Facility Representatives. 

Overall, the Facility Representatives' 
competence and knowledge of hazards and 
systems for their assigned facilities are good. 
With the exception of a formal requalification 
program, FEMP has established the frame
work for an effective program. 

The FDF staff exhibited sufficient technical 
competence to safely manage the environ
mental restoration mission. In particular: 

• FDF workers, ES&H and project managers, 
and subcontractors exhibited a good under
standing of the competence and quali
fication issues within their organizations. 
Individuals have appropriate background, 
training, and site-specific experience, and 
the technical staff and engineers have 
adequate educational background and 
technical knowledge for their job 
assignments. 

• Most site employees expressed an 
appropriate level of awareness of health 
and safety issues and the potential hazards 
at their facilities. The FDF lessons-learned 
programs, along with communications such 
as newsletters, electronic mail, training 
classes, and postings, are used extensively 
to disseminate information to workers about 
potential hazards and safety practices. 
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Worker Participation and Empowerment 

FEMP and FDF have a number of programs 
that encourage workers to participate in safety 
programs, empower workers to work safely, 
and recognize and reward safe practices and 
worker contributions. These programs 
include the Safety First initiative and the 
associated safety work groups, employee 
participation practices and initiatives, stop
work authority, safety briefings, the enhanced 
work planning pilot, employees concerns 
programs, and the employee recognition 
program. These programs are operating 
effectively, with few significant problems. 
Management support for these efforts was 
clearly demonstrated, and the programs are 
helping to achieve a safety-conscious 
workforce. 

Support for the Safety First initiative is 
particularly notable. This comprehensive 
initiative was created in 1994 under the joint 
leadership of OH, FEMP, and FDF. The 
program goal is to provide a safe work 
environment and create a safety-conscious 
workforce. DOE and FDF management, with 
the support of the labor unions, have 
extended Safety First work groups to most of 
the site workforce. Over 150 individual work 
groups have been established through all 
elements of the site workforce, including 
professional and hourly, and DOE, FDF, and 
subcontractors. The goals of the work group 
are to get employees involved in the safety 
process and empower them to take ownership 
of conditions in their workplace. Each work 
group selects someone to serve as a safety 
advocate and to work with supervisors to 
resolve safety issues. DOE has encouraged 
the use of work groups through the use of 
award fee criteria. 

Conversely, the enhanced work planning 
initiatives have not resulted in increased 
worker participation in work planning. The 
safety management evaluation team's review 
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of selected work packages confirmed that 
hourly workers have little involvement in the 
planning efforts prior to pre-job briefings. 

Training Programs 

OH and FEMP have been effective in 
identifying, locating, and procuring training for 
Federal employees. The staff of the OH 
Office of Training has the experience, skills, 
knowledge, and commitment to manage the 
FEMP employee training and qualification 
program. 

The FEMP training and qualification program 
generally meets DOE requirements, although 
some problems were evident with docu
mentation of qualification standards. 

FEMP is not performing comprehensive 
assessments of training at FEMP in accor
dance with the TMP and FIP. This deficiency 
is partially attributable to resource allocations 
(i.e., the Office of Training has two Federal 
employees and three contractor support 
personnel and there are no training staff at 
FEMP.) A comprehensive training assess
ment is scheduled to be conducted by FEMP 
by January 31, 1997. 

FDF training programs meet applicable 
requirements, are formalized, are based on 
best industry practices and modern 
instructional design methods, emphasize 
performance-based training, and are devel
oped using the :systematic approach to 
training. A training implementation matrix, 
identifying training, qualification, and certifica
tion requirements for individuals, has been 
completed by FDF and is undergoing review 
by DOE. It meets the DOE Order 5480.20A 
requirements and is used to help develop 
training program requirements. FDF is appro
priately using mockups, computer-based 
training, and a sitewide automated data base 
for tracking and scheduling employee training 
to enhance training and increase efficiency. 
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Although the quality of the training process is 
adequate for most activities conducted at 
Fernald, some areas require attention: 

• Managers have not approved some job 
descriptions, and supervisors provide 
comments only if they attend training 
required by their job position. Approval and 
evaluation by line management are 
fundamental and necessary in the 
systematic approach to training. 

• Line managers are not enforcing atten
dance for required scheduled training 
classes, as evidenced by the high no-show 
percentage (as high as 60 percent for some 
classes). 

• The central training group occupies a low 
position within the organization, diluting 
management attention to significant 
training-related issues. Further, the training 
organization does not appear on the 
re-engineered organization chart. 

• The FDF training group does not have an 
extensive evaluation process to assess the 
effectiveness of the training they provide. 
Evaluations tend to be post-course student 
questionnaires, informal critiques, and 
infrequent peer reviews. 

• Continuing training for instructors is not 
formally scheduled, and the course content 
is not helpful to instructors. 

FDF's strategic approach for defining, devel
oping, and implementing training on a site
wide basis, which ensures that the quality of 
training is consistent, was evident. FDF 
conducts most of the training provided at 
FEMP, including training for its employees 
and some site-specific training for DOE and 
subcontractor personnel. FDF subcontractors 
and unions provide other required company/ 
project-specific training to their employees to 
meet qualifications required by FDF contracts. 
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A Training Control Board has been estab
lished to resolve training-related issues and 
provide support as needed. The board meet
ings are valuable and foster good com
munications and working relationships 
between the training groups and FDF 
managers. 

Training program descriptions and qualifi
cation standards at each facility and for most 
functional areas have been developed and 
implemented to define training requirements 
for operators, shift managers, and other 
positions. Project managers, supervisors, 
and workers are involved in developing 
program descriptions and course materials, 
with extensive support from the training 
department. The performance-based training 
focuses on actual job tasks and provides 
workers with the knowledge and flexibility 
needed to deal with unexpected conditions. 

FDF has used operational experience to focus 
training on specific needs. For example, 
construction-related accident data indicated 
that a disproportionate number of accidents 
involved personnel who had been on the job 
three months or less. Consequently, FDF 
placed additional emphasis on training new 
personnel being assigned to a construction 
site. 

Overall, the conduct, structure, and delivery of 
training provided by FDF are adequate; 
however, management involvement in and 
commitment to training need to be 
strengthened to ensure that the content and 
quality of training are pertinent to the job tasks 
a worker is expected to perform. 
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2.3 IMPLEMENTING PROGRAMS 

Environmental Protection Program/Waste 
Management 

The safety management evaluation con
ducted in May 1996 characterized environ
mental program implementation as follows: 

• The Sitewide Waste Information, Fore
casting, and Tracking System (SWIFTS) 
provides FEMP management with an 
effective decision-making tool. The SWIFTS 
provides "cradle-to-grave" tracking of 
existing wastes and nuclear materials as 
well as future waste generation forecasted 
from restoration activities. 

• FEMP ensures proper waste characteriza
tion through a program that features formal 
review by qualified professionals. FEMP 
characterizes most wastes based on 
extensive process knowledge derived from 
nuclear materials control and accountability 
data supplemented with sampling programs 
that meet or exceed regulatory require
ments. Waste characterization is per
formed by FDF personnel who have 
completed a rigorous qualification program 
of classroom training, testing, and on-the
job supervision, and all waste character
ization decisions are reviewed by another 
qualified person. 

• FEMP has an extensive program for 
packaging and transporting low level 
radioactive waste that minimizes risk. 
FEMP ships hundreds of thousands of 
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cubic feet of low level radioactive waste to 
the Nevada Test Site (NTS) annually with
out incident. This success is attributable to 
a rigorous quality assurance program, 
supervised container loading and quality 
assurance sign off, and multiple vehicle 
surveys and inspections by radiological 
control technicians, quality assurance per
sonnel, and qualified transportation person
nel. The entire process is documented in 
procedures and has been rigorously audited 
and accepted by NTS 

• Subcontractor waste program requirements 
are not clearly defined and implemented. 
The subcontractor waste handling plan for 
Plant 1 was not fully implemented with 
respect to posting prohibited items lists and 
providing waste segregation training. In 
addition, the two subcontractor waste 
supervisors had not received NTS waste 
management training as required by a FDF 
procedure, and there were no specific 
instructions in the subcontractor waste 
handling plan for establishing satellite 
accumulation areas for potentially hazard
ous wastes, such as used aerosol cans 
containing flammable liquids. 

• The RCRA inspection program does not 
incorporate all requirements and is not fully 
implemented. The RCRA inspection proce
dure does not itemize required emergency 
equipment for each unit, nor does it specifi
cally include weekly inspection require
ments for the Plant 1 pad contained in the 
Drum Management Plan. While storage of 
wastes at the Plant 1 generally meets 
requirements, there were a number of defi
ciencies in container condition, secondary 
containment, and accumulated liquids that 
were not identified on the inspection logs 
completed by FDF waste unit inspectors. 
Records of daily inspections of loading and 
unloading areas could not be located for 
certain units and inspection records for 
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Building 71, which accumulates RCRA 
waste, could not be located for all dates. 

Nuclear Safety Program 

The safety management evaluation con
ducted in May 1996 characterized nuclear 
safety program implementation as follows: 

• The FDF criticality safety program is strong 
and well documented. An appendix to 
safety basis documentation (BIOs) for 
FEMP facilities sets forth a sound basis for 
the program. Implementation is supported 
by numerous administrative procedures; 
criticality safety limits are effectively inte
grated into operating procedures and 
posted in work locations. 

• Training for and technical competence of 
FEMP and FDF staff with criticality safety 
responsibility is deficient. While most key 
personnel demonstrated knowledge and 
experience in this area, one FDF fissionable 
material handler was not knowledgeable of 
criticality safety concerns and controls 
associated with his responsibility. This indi
vidual has not worked with enriched 
restricted uranium for years, and the 
individual's requalification test is open
book. Additional training to enhance the 
competence of the FEMP subject matter 
expert in criticality safety has been 
scheduled to be completed September 30, 
1997. 

Worker Safety and Health Program 

The safety management evaluation con
ducted in May 1996 characterized worker 
safety and health program implementation as 
follows: 

• The facility safety assessment program 
provides a structured method for identifying, 
documenting and correcting industrial 
hygiene (IH) and industrial safety (IS) 
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deficiencies through participation of both 
FEMP and FDF. Three facility walkdowns are 
performed each week by a team of 
multidisciplined S&H professionals repre
senting FEMP and FDF. The program follows 
a facility grid pattern. With the exception of 
safe shutdown and construction facilities, the 
program permits a walkdown of each FEMP 
facility every six months. Results are 
documented and deficiencies are corrected 
promptly, in part due to craft workers assigned 
to the assessment team for that purpose. In 
the last two years, roughly 5,000 problems 
have been identified and corrected. 

• Computer data bases and local area net
works available to the FDF Occupational 
Safety and Health Department have 
enhanced the amount of IH/IS data that can 
be collected, sorted, and readily distributed 
to other S&H professionals and facility 
personnel. Computerized functions either 
deployed or under development include: 
(1) chemical inventories and material safety 
data sheets; (2) an exposure tracking 
system that interfaces with medical and pro
vides worker exposure data by job, 
employee, classification, and contaminant; 
and (3) the safety and health log system in 
which daily log entries made by IS/IH staff 
are available to all staff members. 

• FDF hazard recognition and control 
programs for heat stress, asbestos, respi
ratory protection, hazardous noise, hazard 
communications, and ergonomics are docu
mented, implemented, continually improv
ing, and maturing. They are effective in 
responding to changing facility conditions. 
Significant improvements during the past 
year include adding physiological moni
toring to the heat stress program and 
establishing a respiratory protection group 
in 1995 to centrally control the ordering, 
issuance, cleaning, and inventory of 
respirators. 
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• FDF has implemented significant improve
ments to the IH technician training and 
qualification program, including the incor
poration of American Industrial Hygiene 
Association curriculum, enhanced record 
keeping, and a formalized process for 
evaluating on-the-job training. The IH tech
nician training and qualification program is 
well documented, systematic, and rigorous. 
Training and evaluation standards, and 
qualification cards have been developed for 
several duty areas. 

Within the occupational health/medical sur
veillance areas, the safety management 
evaluation team found that: 

• Occupational health/medical surveillance 
requirements linked to training criteria 
assure that every employee maintains 
comprehensive health-related documenta
tion. Site access control systems monitor 
employee compliance with both training and 
bioassay submission and prevent entry into 
controlled areas unless all requirements are 
satisfied. 

• Although qualifications are established for 
FDF IH technologists, technicians, and 
safety engineers, qualification of these 
safety professionals is indeterminate when 
performing tasks in areas for which they are 
not formally qualified. A safety engineer, for 
example, who has previous IH experience, 
may perform air sampling or sound level 
surveys of facility areas, which is a function 
typically assigned to an IH technician. The 
IH technician is required to be formally 
qualified on the instrumentation. However, 
a program defining the comparable qualifi
cation required of the safety engineer when 
performing the same activities was not 
evident. 

• The FIP and the TMP are used only selec
tively in planning and performing assigned 
tasks. For example, the FEMP field 
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observation program, which is implemented 
by the FEMP IS/IH staff, is consistent with 
the intent of the FIP on walk-throughs, but 
FEMP field observation reports do not 
satisfy all the requirements of the 
procedure. 

• FEMP has not implemented a formal pro
gram for assigning risk factors or trending 
IH/IS deficiencies identified in field obser
vation program findings. Trending deficien
cies presently consist of an informal 
monthly survey of field observation reports 
by the FEMP S&H team lead. Without a 
more formalized trending program and 
assignment of risk factors, it is difficult to 
assess the significance of the individual 
IH/IS deficiencie1s. 

Facility Safety Program 

The safety management evaluation con
ducted in May 1996 characterized facility 
safety program implementation as follows: 

• Substantial training has been provided to 
the operating staff of both the Vitrification 
Pilot Plant and the thorium overpacking 
project. This was confirmed through a 
review of the training requirements for the 
operators and by their demonstrated facility 
systems knowledge. 

• Operator aids for repetitive operations in 
radiation areas at the thorium overpacking 
project are effective in ensuring that 
workers follow procedures. A sign is posted 
to remind operators of procedure steps for 
evolutions that a1re simple and repetitive but 
may have enough steps that one could be 
inadvertently omitted. These operator aids 
minimize waste by eliminating hand-carried 
checklists and reduce the amount of time 
an operator is in a radiation area. 

• FDF publishes a conduct of operations 
bulletin that communicates lessons learned 
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information. The bulletin has wide distribu
tion and has been well received. 

• Deficiencies exist in the FEMP Facility 
Representative program related to qual
ification and responsibilities (see Guiding 
Principle #3, page 13). Facility Repre
sentatives lack a formal process for 
documenting oversight findings. Most 
deficiencies are verbally relayed to FDF or 
FEMP project management, which hampers 
deficiency trending . 

• Temporary change notices (TCNs) for 
procedures are confusing. When a TCN is 
entered, the original pages remain in the 
procedure, with no annotation that the 
superseded pages are no longer applicable. 
This led to confusion during execution of an 
electrical line-up procedure at the Vitrifica
tion Pilot Plant. 

Within QA, the safety management evaluation 
team found that: 

• The FEMP TMP provides an excellent basis 
for defining a comprehensive QA program. 
The plan defines scheduled assessment 
planning, quality assurance personnel 
credentials, performance specifications, and 
staffing levels. However, FEMP QA staffing 
is not adequate to implement the current 
program. 

• FDF has established an effective QA pro
gram for procurement. QA requirements are 
explicitly defined in the qualification, selec
tion, and monitoring of suppliers. The FDF 
program can supplement supplier capabil
ities, rehabilitate deficient suppliers, and 
deny business to uncooperative suppliers. 

• The suspect/counterfeit item program has 
not been fully implemented. Replacement 
activities are scheduled to be completed 
September 1, 1997. 
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Within maintenance, the safety management 
evaluation team found that: 

• The enhanced work planning initiative, if 
properly implemented, can be an effective 
vehicle for focusing attention on and elevat
ing the importance of ES&H in site work 
activities. 

• Roles, responsibilities, and authorities for 
the various maintenance functions are not 
always clearly communicated or under
stood. Fragmentation of the maintenance 
program and functions through various 
organizations, the extensive matrixing of 
maintenance personnel, and the failure to 
issue an implementation plan and keep site 
procedures up to date with these structural 
changes have all contributed to a level of 
uncertainty and a sense of loss of control. 

• Maintenance program plans, policies, and 
procedures were not issued or revised in a 
timely manner. Open corrective actions 
identify numerous procedure changes or 
new procedures required for maintenance 
activities. Although many of these changes 
are in process or scheduled, no effort was 
made to issue temporary procedure 
changes or institute other compensatory 
measures. 

• Maintenance-related activities were not 
performed and documented in accordance 
with site procedures or DOE Order 
4330.48. Performance deficiencies exist 
with regard to calibration, post-maintenance 
testing, measuring and test equipment, 
document control, periodic procedure 
reviews, procedure adherence with regard 
to work planning documentation, and non
timely performance of preventive mainte
nance. In response, Fernald is revising the 
Maintenance Operating System Manual, 
preparing a maintenance implementation 
program, and a maintenance workplan 
for fiscal year 1997. Internal audits, 
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performance measures, assessments. and 
additional training will also be applied. 

• Corrective actions for identified deficiencies 
related to maintenance were not timely and 
were not adequately tracked or trended. 
The corrective actions often failed to 
address root causes or the extent of the 
condition, and failed to establish effective 
recurrence controls. A sitewide tracking 
system is to be developed that will track 
corrective actions and provide trending. 

• FEMP has not held FDF accountable for 
numerous identified programmatic and 
implementation deficiencies in the main
tenance program. 

Within electrical safety, the safety manage
ment evaluation team found that: 

• Physical inspection and walkdowns of the 
site general areas, Vitrification Pilot Plant, 
thorium overpack Plant 1, and Plant 5 
identified no material electrical safety con
cerns. Electrical lockout/tagouts reviewed 
were proper, temporary power was ade
quately marked and protected, extension 
cords and portable equipment were 
protected by ground fault interrupters 
(GFls), and no damage was identified on 
plugs, cords, and portable electrical 
equipment. 

• FEMP and FDF safety professionals 
responsible for electrical safety oversight 
clearly understood management's 
expectations for a "zero defect" safety 
environment. 

• The Fernald facility safety assessment 
program (FSAP) has resulted in the 
correction of a large number of electrical 
safety deficiencies at FEMP. Preplanned, 
joint (FEMP and FDF), multidisciplinary 
walkdowns of facility areas identified and 
resolved problems such as lack of GFI 
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protection, degraded electrical equipment 
and power cords, deficient lighting, exposed 
wiring, and degraded power panels. 

• FEMP and FDF safety professionals have a 
broad range of technical experience in 
electrical safety and related disciplines. 

• Steps in the safo shutdown program energy 
isolation procedure have not been followed 
for some time; this fact was known by 
supervisory personnel and the facility 
owner. Two steps of the procedure, which 
require preparing accurate field drawings 
and having the drawings reviewed by a 
decommissioning engineer, were not being 
followed in Plant 5. 

• Maintenance and calibration on the main 
substation and unit substations have 
been deferred beyond vendor
recommended intervals. Recent event 
reports documented that electrical outages 
were caused by deferred maintenance on 
high voltage switchgear. Deferred mainte
nance could challenge the availability of site 
or facility power, affecting operations, 
personnel, and E~quipment. 

• Unapproved draft procedures dating from 
1989 and 1987 were in use at the main 
substation and security unit substation 
respectively. Formal procedures for fault 
isolation on high voltage switchgear had not 
been developed. 

• There are discrepancies in root cause 
determinations and analysis, corrective 
actions, and recurrence controls for some 
event reports. Hoot cause determinations 
did not always identify the lowest funda
mental cause as the root cause, identify 
contributing causes required by the FDF 
procedure, consider the generic applicability 
of the specific events to similar equipments 
and facilities, or have appropriate corrective 
action to preclude recurrence. 
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FEMP has developed a corrective action plan 
addressing each of the major deficiencies 
listed above. 

Within construction safety, the safety 
management evaluation team found that: 

• Construction managers and safety 
professionals demonstrate strong safety 
knowledge, skills, and abilities. They 
manage construction projects effectively 
through strong communication with sub
contractors and FEMP management. 

• Development and implementation of a 
sound safety program creates safety aware
ness at all levels. FDF's project execution 
plan identifies all necessary steps within 
each project phase for coordinating safety 
activities and enhancing safety 
performance. 

• FDF's safety incentive program enhances 
the FEMP safety culture and provides a 
means to reward, on the spot, employees 
(including subcontractors) for exemplary 
safety practices. 

• There were instances of inadequate 
integration of engineering design factors 
with scheduling considerations. 

• FEMP lacks a formal tracking system for 
field observations. 

3.0 SITEWIDE ES&H ISSUES 

3.1 ISSUE DESCRIPTIONS 

Sitewide Issue 1: Management Plan 
Implementation 

Improvement is needed in defining and 
communicating roles and responsibilities and 
the responsibilities for implementing all 
requirements defined in the TMP. 
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There is strong upper-level management 
support for assuring compliance with occu
pational safety and health requirements, as 
evidenced by the TMP. Weaknesses in full 
Implementation of the TMP requirements 
were identified during Office of EH Resident 
surveillances in 1995 and by the safety 
management evaluation in May 1996. 

As discussed in Section 2.2, Roles and 
Responsibilities under Principle #1: 

• OH organizational roles and responsibilities 
were neither well documented nor 
understood at the staff levels, nor were they 
clearly addressed in policies and 
procedures. 

• Team leaders and staff personnel assigned 
as subject matter experts often did not 
understand what parts of the TMP's 
compliance assurance plan they were 
responsible for, what tasks were required, 
or how the tasks were to be accomplished. 

• FEMP has not adequately communicated its 
expectations to the staff. 

• Personnel job descriptions and perfor
mance plans within FEMP are generic in 
nature, and detailed TMP implementation 
plans and procedures do not exist. 

• Management has taken action to more 
clearly define the responsibilities of Facility 
Representatives, although no formal 
direction has been specified on limitations 
of responsibilities for Facility Representa· 
tives who are not yet fully certified. Further, 
increased management oversight by FEMP 
and FDF is needed to ensure clarity and 
retention of roles and responsibilities 
through the contractor's re-engineering 
efforts, in light of past problems resulting 
from organizational restructuring. 
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The FEMP assessment program is defined in 
the TMP, and more specifically in the 
Compliance Assurance Plan, which is an 
addendum to the TMP that specifically 
addresses measures to ensure compliance. 
The assessment program defined in the TMP 
Compliance Assurance Plan and FIP is 
conceptually sound. However, FEMP is not 
complying with procedures for some of the 
assessment activities defined in the TMP and 
FIP, such as communicating its expectations 
and performing assessments according to 
specified schedules. Further, subject matter 
experts have not developed or implemented a 
surveillance and audit program, and delin
quent audits or surveillances have not been 
brought to the attention of responsible 
managers. 

The safety management evaluation found that 
an FEMP self-assessment of TMP imple
mentation was superficial and did not identify 
significant and obvious implementation 
problems. 

Although FEMP has not effectively imple
mented the assessment programs described 
in its plan, FEMP does perform a wide variety 
of assessments (see Section 2.2, Assess
ment Program, under Principle #2). 

As detailed·above, the effectiveness of these 
efforts varies considerably, and FEMP has not 
developed an integrated, comprehensive 
approach to assessing ES&H performance. 

Sitewide Issue 2: Nuclear Materials 
Management: 

Nuclear material storage management 
continues to present a significant vulnerability. 
Although the Fernald site no longer produces 
uranium metal, it stores nuclear materials 
once used at Fernald and at other DOE sites. 
The nearly 16,000,000 pounds of uranium, in 
its various forms, must be consolidated on 
site or dispositioned to an offsite location to 
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ensure that the material does not adversely 
impact the successful completion of currently 
scheduled safe shutdown, utility reduction, 
and subsequent facility decontamination and 
decommissioning programs. 

In December 199S, FEMP reported that a five 
percent marketing fee has been agreed to in 
the memorandum of agreement (MOA) 
between DOE and the United States 
Enrichment Corporation (USEC) for Fernald 
to purchase enriched uranium from USEC. In 
December 1995, DOE approved a limited 
distribution Request for Proposal (RFP) for 
the sale of the remaining normal metal 
inventory. An RFP was issued, resulting in a 
sales contract with Allied Signal. This 
inventory is planned to be shipped during 
calendar year 1996. 

In December 1995, the final report of the Oak 
Ridge Storage Feasibility Study for storage of 
uranium was completed. FEMP reports that 
storage at Oak Ridge is feasible. In an effort 
to sell the depleted uranium inventory, an 
RFP was issued in March 1996. 

In July 1996, three bid packages were 
received in response to the RFP issued in 
March 1996. A preliminary review indicates 
that bids were received on at least 37 percent 
of the inventory. The bids are undergoing 
further evaluation, and it is likely that two 
contracts will result from the RFP. 

FEMP reported in July 1996, that the sales 
contract with USEC for 87,770 pounds of 
depleted uranium was awaiting signature from 
the buyer. Once the contract has been 
executed, it will consist of three shipments. 
FEMP also reported in July 1996 that enough 
normal metal has been sampled and 
approved to make up three loads for transfer 
to Allied Signal. 
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During 1995, several events occurred relating 
to the maintenance and control of fissile 
material. Two examples are provided for 
information: 

• On June 13, 1995, Nuclear Criticality Safety 
personnel reported a storage violation of 
enriched/restricted material in Building 77. 
Thirty to forty 55-gallon drums containing 
1.25% enriched metal were moved from the 
pilot plant to Building 77 (posted for 750 lb 
total uranium content) before the storage 
violations were discovered. The safe 
groupings originated in an area posted for 
805 lb total uranium content per safe mass 
unit. 

• On December 18, 1995, FEMP materials 
control and accountability personnel 
reported that a 55-gallon drum containing 
an estimated 15 lb of dried sump cake 
material of slightly enriched uranium (0.97% 
U··235) could not be located. 

A December 1995 reassessment by FEMP 
identified significant improvements by the 
contractor in the area of criticality safety and 
concurred that the program was satisfactory. 
A joint EH/EM assessment in March 1996 
also identified the criticality safety program as 
satisfactory. 

The May 1996 safety management evaluation 
noted that the FDF criticality safety program is 
strong and well documented. 

The nuclear criticality safety program imple
mentation, concerns that were prevalent in 
past years, have for the most part been 
resolved. However, continued management 
efforts will be needed on the part of EM, OH, 
and FEMP to ensure that the storage of 
nuclear material at FEMP does not adversely 
affect site remediation efforts. 
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3.2 SITEWIDE ISSUE STATUS 

Table 1 characterizes sitewide issues in terms 
of an issue statement, primary concerns, site 
activities, and progress evaluation. 

4.0 OPERABLE UNITS 

4.1 OPERABLE UNIT MISSIONS 

Consistent with Section 120 of the Com
prehensive Environmental Response and 
Compensation Liability Act (CERCLA), DOE 
and EPA signed a consent agreement in 
March 1990 establishing a schedule for the 
implementation of a sitewide Remedial 
Investigation/Feasibility Study (Rl/FS), and a 
series of removal actions. The consent 
agreement divides the FEMP into five 
Operable Units, defined as discrete activities 
that comprise an incremental step toward 
comprehensively addressing site problems. 

Operable Unit 1 (OU-1) 

This area, located west of the production 
area, contains 569,000 cubic yards of solid 
and sludge waste and consists of six lined 
waste storage pits, a burn pit, and a clear 
well. Large quantities of liquid and solid 
wastes were generated by various FEMP 
operations. Solid and slurried wastes from 
FEMP processes were disposed of in this on
property waste storage area. The basic 
approach to the remediation of OU-1, per the 
Record of Decision, is to excavate contami
nated waste materials and soils, to dewater, 
and to transport treated materials in an offsite 
disposal facility. Once the contaminated 
materials have been removed from the pit 
area, the pit area is to be backfilled with clean 
soil, regraded, and vegetated to prevent 
pending and future erosion problems or as the 
grading plan decides. 
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Operable Unit 2 (OU-2) 

During site production, primarily solid wastes 
were placed in on-property disposal facilities. 
These facilities include the solid waste landfill, 
lime sludge ponds, fly ash disposal areas, and 
the south field area, a landfill for demolition 
debris between and adjacent to the flyash 
areas. The unlined north lime sludge pond is 
90 percent full and contains 5,500 cubic yards 
of sludge from the water treatment operations, 
boiler plant blowdown, and coal pile storm 
water runoff. The unlined south lime sludge 
pond is idle and overgrown with grass and 
shrubs. The pond also received lime-alum 
sludge from water treatment operations, boiler 
plant blowdown, and coal pile storm water 

· runoff and contains 11,700 cubic yards of 
sludge. Previous investigations have deter
mined that waste oils were sprayed on the 
flyash piles as a dust control measure. The 
spraying of the inactive flyash pile added to 
the contamination from process wastes that 
were also dumped in this area. The inactive 
flyash pile is the main contributor to the south 
plume contamination. The south field 
construction/demolition rubble and soils also 
contain low levels of radioactivity. The basic 
remediation approach within OU-2 per the 
Record of Decision is outlined below: 

• Solid Waste Landfill - Removal and place
ment in an onsite disposal facility. 

• Active Flyash Pile - Removal and placement 
in an onsite disposal facility. 

• Lime Sludge Ponds - Removal and place
ment in an onsite disposal facility. 

• Inactive Flyash Pile/Other Southfield Areas 
- Removal and placement in an onsite 
disposal facility. Approximately 3,000 cubic 
yards that do not meet the waste accep
tance criteria will be disposed of offsite. 
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ISSUE 

1. Improvement is 
needed in defining and 
communicating roles 
and responsibilities. 
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Table 1. Sitewide Issues 

PRIMARY CONCERNS 

Responsibilities of OH are not well defined, and 
the responsibilities for implementing all require
ments defined in the TMP are not clearly 
communicated. 

OH organizational roles and responsibilities are 
generally understood by senior managers in OH 
and FEMP offices; however, they were neither well 
documented nor understood at the staff levels nor 
were they clearly addressed in policies and 
procedures. 

FEMP has not adequately communicated its 
expectations to the staff. 

Personnel job descriptions and performance plans 
within FEMP are generic in nature, and detailed 
TMP implementation plans and procedures do not 
exist to define the necessary actions to meet the 
intent of the TMP. 

Senior FEMP management has formally 
communicated expectations regarding line 
managers' responsibility and accountability for 
safety, and additional training has been provided to 
project managers in regard to their responsibility for 
safety. 

Exercise of FEMP line management responsibility 
and accountability was clearly demonstrated in July 
1996 when a subcontractor, working on the Plant 4 
dismantlement project fell through the building roof. 

Management has also taken action to more clearly 
define the responsibilities of Facility 
Representatives. 

A draft roles and responsibilities document was 
issued July 1, 1996. The final version will be issued 
as an OH roles and responsibilities handbook 
September 30, 1996. 

An assessment of TMP implementation is scheduled 
to start in October 1996. 
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2. Nuclear material 
storage management 
continues to present a 
significant vulnerability. 
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Table 1 (cont'd). Sitewide Issues 

Although the Fernald site no longer produces uranium metal, it 
continues to store nuclear materials once used there and at other 
DOE sites. The 15,785,000 pounds of uranium, in various forms, 
must be consolidated on site or dispositioned to an offsite location 
to ensure that the material does not adversely impact the 
successful completion of currently scheduled safe shutdown, utility 
reduction, and subsequent facility decontamination and 
decommissioning programs. 
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In July 1996, three bid packages 
were received in response to the 
RFP issued in May 1996. A 
preliminary review indicates that bids 
were received on at least 37 percent 
of the inventory. The bids are 
undergoing further evaluation, and it 
is likely that two contracts will result 
from the RFP. 

FEMP reported in July 1996, that the 
sales contract with the U.S. 
Enrichment Corporation (USEC) for 
87, 770 pounds of depleted uranium 
was awaiting signature from the 
buyer. Once the contract has been 
executed, it will consist of three 
shipments. 

FEMP also reported in July 1996 
that enough normal metal has been 
sampled and approved to make up 
three loads for transfer to Allied 
Sianal. 
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Operable Unit 3 (OU-3) 

The production of uranium metal involved a 
series of chemical and metallurgical con
versions in nine specialized plants that 
collectively comprise OU-3. OU-3 includes the 
production area, production-related struc
tures, equipment, utilities, drums, tanks, solid 
waste, waste product, thorium effluent lines, 
K-65 silo transfer line, waste water treatment 
facilities, fire training facilities, scrap metal 
pile, feed stocks, product, and the coal pile. 
Contaminated ground water (referred to as 
perched water), contaminated soil, and a 
variety of debris piles are included in OU-3. 
Dismantling of th1e contaminated structures 
will produce an estimated 270,000 cubic yards 
of contaminated construction debris. 

The basic approach to remediation of OU-3 is 
to use surface decontamination measures (in
place and/or post-demolition) to clean 
contamination from surfaces, such as floors, 
walls, ceilings, structural members, and 
miscellaneous equipment and materials. 
Most of the above-grade components will be 
removed before work begins on below-grade 
components. After component decontamina
tion and decommissioning, foundation slabs 
will be decontaminated. Slabs and subsurface 
utilities will be removed as part of an inte
grated approach. Decontaminated materials 
will be surveyed for release without radio
logical restrictions and may be shipped off site 
in accordance with site programs and proce
dures. Materials unable to meet release 
restrictions will be~ disposed of in an onsite 
disposal facility. 

Building 65 is a warehouse within OU-3 that is 
being used to store approximately 5,600 
drums of thorium materials, which were 
placed in the warehouse during the 1960s as 
part of the site's former mission as the 
repository of thorium materials for the U.S. 
government. The drums have deteriorated to 
the point that some material has been 
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released in the building. Material could be 
released to the environment if further actions 
are not taken. 

As part of the environmental remediation of 
FEMP, it is necessary to remove these drums 
from the site and dispose of the material at an 
appropriate disposal facility. 

The purpose of the thorium overpacking 
project is to prepare these drums for disposal 
by placing them into overpack containers 
suitable for offsite shipment. The project is 
scheduled to take approximately one year 
from the start of overpacking to completion. 
Following the overpacking and shipping 
activities, loose thorium materials will be 
cleaned up and the facility left for final 
decontamination and dismantlement. 

Operable Unit 4 (OU-4) 

The four large concrete waste storage silos 
comprising OU-4 were among the first 
structures constructed at the site. Silos 1 and 
2 contain 15,000 cubic yards of high-specific
activity radium-bearing residues resulting from 
pitchblende refining. There is not enough 
fissile material in the silos to present a nuclear 
criticality hazard. A third silo contains metal 
oxide low-level radioactive dry wastes, and 
the fourth silo is empty because it was never 
used. The OU-4 final safety analysis report 
(FSAR) has full accounting and analysis 
results for all natural phenomena, including 
wind. Seismic evaluations have been con
ducted for the silos as part of the OU-4 FSAR. 
Dismantlement of the silos is expected to 
generate additional debris and contaminated 
soil and clay. 

Vitrification is the method of treatment 
specified in the Record of Decision. A 
Vitrification Pilot Plant with a one ton per day 
(tpd) capacity is operational will generate 
engineering data for the full-scale (15 tpd) 
vitrification facility. Construction of the 
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Vitrification Pilot Plant was scheduled to be 
finished in August 1995, with operations to 
begin in 1996; however, the facility is 26 
months behind schedule. The vitrified output 
will be packaged and transported to an offsite 
disposal facility. 

Operable Unit 5 (OU-5) 

OU-5 is defined as perched and regional 
ground water, surface water, soils not 
associated with other operable units, sedi
ments, flora, and fauna. This operable unit 
includes environmental media that serve as 
migration pathways and/or receptors of radio
logical or chemical releases on and from the 
FEMP. The major concern within OU-5 is the 
cleanup of a contaminated ground water 
plume in the regional aquifer. The plume 
extends approximately Y2 mile down gradient 
south of the site. Contaminated soils will be 
placed in the onsite disposal cell. A storm 
water runoff control program has been imple
mented. Remediation/removal actions from 
other OUs may require additional runoff and 
erosion control programs. However, no other 
remediation of surface waters is planned at 
this time. Flora and fauna are still being 
studied and basic remediation approaches 
have not yet been developed. 

The OU-5 Advanced Waste Water Treatment 
Facility (AWWTF) is operating. This facility 
removes uranium, sediment, and volatile 
organic compounds from designated waste 
streams and treats remedial process waste 
water, storm water runoff, and extracted 
ground water. The facility is located in 
Building 51 and the tank farm south of the 
building. The two major components of the 
AWWTF are the waste water treatment 
system and the resin regeneration system. 
The system consists of two parallel treatment 
systems. One train of six ion exchange units 
addresses the treatment of 700 gallons per 
minute (gpm) of storm water runoff. When 
storm water input falls below a designated 
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level, the 700 gpm treatment system 
processes uranium-contaminated ground 
water from the south plume, in accordance 
with CERCLA Removal Action No. 3. The 
second train includes three ion exchange 
units and can process up to 400 gpm. The 
400 gpm treatment system purifies process 
waste water, including water from the 
biosurge lagoon, and will process future 
remediation waste water. When input from 
these sources is low, 200 gpm of uranium
contaminated ground water from the south 
plume can be processed through this system. 
Most of the resin regeneration system 
equipment is located in the tank farm south of 
Building 51. 

Operable Unit 5 provides a permanent 
solution for addressing the contaminated 
environmental media at the site. The selected 
remedy has the following key components: 

• Establishment of final cleanup levels for 
soil, sediment, and ground water 

• Use of treatment to the extent practical to 
address the principal threats posed by the 
contaminated media 

• Removal and permanent disposition of 
contaminated materials to an appropriate 
onsite or offsite disposal facility 

• Application of appropriate access controls 
to complement engineering measures taken 
to address site contaminants 

• Restoration of the Great Miami Aquifer to 
full beneficial use within a reasonable time. 

This remedy provides for the on-property 
disposal of contaminated materials originating 
on site. Contaminated materials to be placed 
in the onsite disposal facility include con
taminated soil and sediment; water and waste 
water treatment sludges; spent resins and 
filter media; miscellaneous rubble from the 
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construction, demolition, and maintenance of 
water, waste water, and storm water con
veyance, equalization, and treatment systems; 
investigation-derived waste from OU-5 
sampling and analysis efforts; miscellaneous 
waste generated from the implementation of 
remedial actions:: and sludges and other 
wastes derived during the conduct of 
engineering studies on OU-S's materials. 

4.2 OPERABLE UNIT SUMMARY 

Table 2 summarizes operable unit 
characteristics including status, hazard 
classification, authorization basis, worst case 
design basis accident, and principal hazards 
and vulnerabilities. 

5.0 PERFORMANCE MEASURES 

The performance measures summarized 
within this section are the Performance Based 
Fee Board (PBFB) recommendations for FDF. 
The Board determined that FDF's perfor
mance merited 41 of a possible 75 points 
during their last evaluation period (10/1 /95 to 
3/31/96). 

The PBFB determinations were based on the 
General Contract Performance and Milestone 
sections of the Performance Based Fee 
Determinations Plan. This point score resulted 
in FDF receiving a $5,535,000 bonus out of a 
possible $10, 800,000 pool. The four major 
areas of evaluation and the judged per
formance are : 

Safe clean-up (environment. public. and 
worker). The contractor was awarded 1 O of a 
possible 19 points (one point allocated to the 
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conduct of operations was deferred until 
96-2). Major accomplishments in this area 
included the timely identification, cate
gorization and control of safety and health 
deficiencies; continued progress in Safety 
First/Employee Involvement/Voluntary 
Protection program activities; and 
improvements in conduct of operations. 

Least-cost. earliest and final clean-up FDF 
was awarded 13 of 23 points (two points for 
the boiler house replacement project were 
deferred until 96-2). Major accomplishments 
for the period include small and minority 
business participation; mixed waste treatment 
project completion; low-level waste disposition 
progress, nuclear material disposition pro
gress; safe shutdown and landlord activities; 
and support for technology development 
initiatives. 

In the stakeholders concerns, FDF was 
awarded none of the possible five points. In 
this area several events related to the public 
affairs portion caused great concern to FEMP. 

In the milestone completion, FDF received 18 
of 28 points with two points deferred until 
96-2. FDF was commended for continued 
excellence in the regulatory milestone area. 

The PBFB determined that performance on 
the OU- 4 Vitrification Pilot Plant and thorium 
overpacking project was unsatisfactory during 
this evaluation period. Focus on these areas 
over the next six months is critical in 
executing an effective cleanup program and 
maintaining credibility with the regulators and 
the public. 

December 1996 



FEMP PROFILE 

AREA NAME 

OU-1 : Property 
Waste Storage Area 

OU-2: On-Property 
Disposal Facilities 

OU-3: Former 
Production Facilities 
and special projects 

OU-4: Four 
Concrete Silos and 
a Vitrification Pilot 
Plant 

OU-5: Ground 
water; surface 
water; soils not 
associated with 
other operations; 
AWWTF 

STATUS 

Operational 

Operational 

Operational 

Operational 

Operational 

OFFICE OF OVERSIGHT 

Table 2. Operable Unit Summary 

HAZARD CLASSIFICATION/ 
AUTHORIZAtlON BASIS 

Less than Category 3 with no required 
safety documentation other than initial 
hazard screening analysis. 

Less than Category 3 with no required 
safety documentation other than initial 
Hazard Screening Analysis 

Plant 1: Category 2 -Basis for interim 
operations (BIO) 
Plant 2/3: Category 2 - BIO 
Plant 5: Category 2 - BIO 
Plant 6: Category 2 - BIO 
Plant 8: Category 2 -BIO 
Bldg 77: Category 2 -BIO 
Thorium overpack project: Cat 3 -safety 
analysis report (SAR) 

Category 3 -SAR for operation of the 
Vitrification Pilot Plant is 90% complete; 
hazard category was determined using 
DOE-STD-1027-92 

Below Category 2; however, a SAR has 
been developed for the AWWTF 
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WORST CASE DESIGN 
BASIS ACCIDENT 

No significant design basis 
accident scenario is 
associated with this OU 

No significant design basis 
accident scenario is 
associated with this OU 

Potential nuclear criticality 
event due to enriched 
uranium inventories. 

Loss of confinemenV 
thorium release 

Loss of confinemenVradon, 
radioactive material release 

Loss of containment 
resulting in water treatment 
chemical release- NaOH, 
Al2 (S04)J, H2S04 

December 1996 

PRINCIPAL HAZARDS ANO 
VULNERABILITIES 

Hazards: Normal, depleted and 
enriched uranium; thorium; other 
radioactive material such as 
radium/radon; chemicals; wastes; 
magnesium fluoride (MgF) 
reduction furnace slag; slag leach 
filter cake; neutralized raffinate; 
depleted slump cake; general 
slump sludge; dust collector 
residue; other wastes generated in 
the production area; standard 
industrial hazards; falls; asbestos; 
lead; and water and soil contam
ination. Vulnerabilities: Worker 
exposure to radioactive or contam
inated materials and contamination 
of the aquifer. (emergency plans 
emphasize command and control of 
an over-the-road waste shipment 
accident between FEMP and the 
designated disposal facility). 
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FOREWORD 

Site profiles summarize the effectiveness of Department of Energy (DOE) line 
management in implementing the Secretary of Energy's guiding principles of safety 
management; the effectiveness of DOE environment, safety, and health (ES&H), and 
safeguards and security (S&S) programs; and key site characteristics such as 
organization, contract reform, significant issues, key facilities, performance measures, and 
site initiatives and activities. 

Profiles are a valuable planning tool for the DOE Office of Oversight in focusing appraisal 
activities, allocating staff resources, and analyzing Departmental trends. Profiles also 
serve as an authoritative reference for other stakeholders. They assist in answering 
critical questions about the state of the DOE complex: How effective are site management 
systems/programs? What trends require immediate attention? How safe are site workers 
and the public? And is the environment being adequately protected and restored? The 
analysis of the performance data contained in the site profiles provides baseline 
information regarding safety or security program weaknesses, thus allowing timely 
intervention by Department management. This information is reported in a format 
designed to highlight essential missions, performance, significant issues, and operational 
data at a management level. 

The Office of Oversight maintains site profiles on 20 major DOE sites. Each profile is 
normally updated semiannually through a rigorous process led by the Oversight Offices 
of Planning and Analysis and EH Residents, with significant contributions from the Offices 
of Security Evaluations and ES&H Evaluations. Line management plays a key role by 
verifying that the information is accurate, current, significant, clear, and balanced. 

Site profiles are developed using an institutionalized process of collecting data from 
multiple sources, and then collating, synthesizing, and analyzing this information to 
develop an accurate evaluation of ES&H and S&S performance at the site. The data that 
forms the basis of a site profile comes from sources both internal and external to the 
Department of Energy. Site profiles will evolve in content and form as necessary to meet 
their intended objective--to have available current, comprehensive, summaries of ES&H 
and S&S information pertaining to key DOE sites. 

The site profile reflects the Office of Oversight's analysis of the best available data, and 
was verified for factual accuracy by line management prior to dissemination. Since profiles 
describe site conditions at the time of distribution, they may not reflect recent changes. 
If real time confirmation of information is required, the reader should query line 
management directly. 
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HANFORD SITE 

OVERVIEW 

SITE CHARACTERISTICS 

Site characteristics include information on site size and location, 
mission, organizations, contractual status, and major initiatives and 
activities. 

Date Established: 1943 

Present Mission: 

Primary - Conduc:t site cleanup; provide scientific and technological 
excellence to meE:!t environmental cleanup global needs. 

Secondary - Partner with the community in economic diversification 
of the region. 

Size: 358,388 acres (560 square miles). 

Employees: About 14,000 Department of Energy (DOE) and 
contractor personnel are on site. 

Annual Budget: A budget of $4.8 B is projected for the initial five 
year period of the Project Hanford Management Contract, which 
started October 1, 1996. 

Cognizant Secretarial Office: Assistant Secretary for Environmental 
Management (EM); principal EM offices--Office of Hanford Waste 
Management Operations (EM-38), Office of Northwestern Area 
Programs (EM-44), and Northwestern Office (EM-65). 

Responsible Operations/Area Office: DOE Richland Operations 
Office (RL). 

Project Hanford Management Contractor: 
Fluor Daniel Hanford Team (FDH) 

Team Members: 
Fluor Daniel Hanford, Inc. 
Lockheed Martin Hanford Corporation 

0-1 

Additional information on 
site characteristics is 
provided in Section 1. 0, 
starting on page 1. 

Hanford continues its 
primary mission of 
environmental 
restoration of the site. 

The Westinghouse 
Hanford Company was 
replaced by the Fluor 
Daniel Hanford Team on 
October 1, 1996. 

December 1996 
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Rust Federal Services of Hanford, Inc. 
Duke Engineering & Services Hanford, Inc. 
Babcock & Wilcox Hanford Company 
Numatec Hanford Corporation 
DynaCorp Tri-Cities Services, Inc. 

Other Major Site Contractors: 
Hanford Environmental Health Foundation (Sitewide Health 
Support) 

Battelle Memorial Institute (operates Pacific Northwest National 
Laboratory) 

Bechtel Hanford, Incorporated (Environmental Restoration) 

Fissile Material: 11.0 metric tons of plutonium and 1,522 kg of 
plutonium waste (February 6, 1996); 3,842 metric tons of enriched 
uranium. 

Significant Commitments to Stakeholders: Tri-Party Agreement 
among the State of Washington Department of Ecology, the 
Environmental Protection Agency, and DOE; Defense Nuclear 
Facilities Safety Board (DNFSB) Recommendations directly related 
to the Hanford Site include: 90-02, "Nuclear Standards"; 90-07, 
"Safety At Hanford Waste Tanks (includes 90-03)"; 91-06, "Radiation 
Protection For Workers and Public"; 92-02, "Facility Rep Program"; 
92-04, "Multi-Function Waste Tank Facility At Hanford"; 92-05, 
"Discipline of Operation in Changing Defense Nuclear Facilities 
Complex"; 92-06, "Operational Readiness Reviews (ORRs)"; 93-03, 
"Improving DOE Technical Capability (includes 92-07)"; 93-04, 
"ERMC Contracts and Safety Issues"; 93-05, "Hanford Waste Tank 
Characterization Studies"; 94-01, "Improved Schedule for 
Remediation in Defense Nuclear Facilities Complex"; 94-02, 
"Conformance With Safety Standards At DOE Low-Level Nuclear 
Waste And Disposal Site"; 94-05, "Integration of DOE Safety Rules, 
Orders, And Other Requirements"; and 95-02, "Safety Management." 

Unions: OCAW Local 1-369, Sheet Metal Local 66, IBEW Local 77 
and 984, IUOE Local 280, Plumbers & Steamfitters Local 598, 
Teamsters Local 839, Richland Painters Local 427 and 1789, IAU & 
AW Local 1951, Carpenters & Millwrights Local 2403, Asbestos 
Workers Local 82 and 120, Carpenters Local 1849, Cement Masons 
Local 478, Electricians Local 112, lronworkers Local 14, Laborers 
Local 348, Millwrights Local 1699, Operating Engineers Local 370, 
Pipefitters Local 598, Sprinkler Fitters Local 669, Office Workers 
Local 11, Boilermakers Local 242, and Firefighters Local 1-24. 
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Fourteen Defense 
Nuclear Facilities Safety 
Board recommendations 
directly affect Hanford. 

Twenty-five unions are 
represented at Hanford. 
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Major Site Activities/Initiatives: 

Removal of 2, 100 metric tons of spent fuel from K Basins. 

Continuation of facility transition program. 

Decontamination and decommissioning of 139 facilities in the 100 
Area and 44 facBities in the 200 Area. 

Remediation of over 1,400 waste sites. 

Construction of the Waste Receiving and Processing Facility, the 
Environmental and Molecular Sciences Laboratory, the Hazardous 
Materials Management Emergency Response Training Facility, the 
Fast Flux Test Facility Sodium Storage Facility, the Tank Farms 
Ventilation Upgrades, the Environmental Restoration Disposal 
Facility, and the Canister Storage Building. 

ENVIRONMENT, SAFETY, AND HEAL TH (ES&H) ISSUES 

A sitewide issue· is an issue present at multiple facilities or within 
ES&H programs that impact sitewide operations. A facility-specific 
issue is limited to a particular facility or building. 

Sitewide Issue 1: Observed procedure usage, quality, and 
continuing operations events related to procedure and procedure 
noncompliance do not always meet the standards defined in conduct 
of operations. 

Sitewide Issue 2: There are weaknesses in radiological work 
planning and procedural compliance. 

Sitewide Issue 3: There are deficiencies in the requirements 
management and authorization basis processes used at K Basins, 
the Tank Farms, B-Plant/Waste Encapsulation and Storage Facility 
(WESF), and Plutonium Finishing Plant (PFP). 

Sitewide Issue 4: An integrated approach to comprehensive 
monitoring and assessment of ES&H performance has not been 
institutionalized cit the Hanford Site. 

Sitewide Issue 5: Elements of a corrective action management 
program are not fully established or not functioning effectively. 

Sitewide Issue 6: RL management direction of the occupational 
health program requires improvement. 

0-3 
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Additional information on 
sitewide issues is 
provided in Section 3. 0, 
starting on page 13. 

There are six sitewide 
and five facility-specific 
issues at Hanford. 
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Facility-Specific Issue 1: .Due to the age of the 324 Building and its 
proximity to the public, the potential still exists for significant public 
impact from highly radioactive dispersible material in B Cell, if such 
a release were to occur in this low seismic area. 

Facility-Specific Issue 2: Nearly 80 percent of DOE's inventory of 
spent fuel is stored at Hanford, and almost all of that is in the aging 
K East and K West water basins a few hundred yards from the 
Columbia River. 

Facility-Specific Issue 3: The PFP is storing plutonium safely in the 
near-term in forms that are not suitable for long-term storage. 

Facility-Specific Issue 4: Timely completion of ongoing 
characterization of Tank Waste Remediation System (TWRS) high
level radioactive waste (HLW) is essential to provide safe storage, 
resolve safety issues, and develop processes for treatment and 
disposal. 

Facility-Specific Issue 5: Although new double shell tanks have 
been put into service and HLW transferred to the tanks, a large 
volume of HLW is stored in structurally deteriorating single-shell tanks 
that have exceeded their design life by 30 years. Efforts to reduce 
liquids and stabilize tank sludges reduce the potential for significant 
impact to ground water and the Columbia River. 

KEY FACILITIES 

A key facility is a facility or building that is significant from an 
environment, safety, and health perspective. At some sites, a key 
facility can be a group of facilities with similar missions, activities, 
hazards, or vulnerabilities. 

222S Laboratory Complex - Sample analysis of high-level 
radioactive and mixed waste. 

324 Building, Waste Technology Engineering Laboratory - High
level chemical processing and metallurgical engineering studies. 

325 Building, Applied Chemistry Laboratory - Nuclear process 
development studies. 

327 Building, Post Irradiation Testing - Destructive and 
nondestructive testing of irradiated materials. 
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Additional information on 
facility-specific issues is 
provided in Section 4. 0, 
starling on page 15. 

Additional information on 
key facilities is provided 
in Section 4. 0, starling 
on page 15. 

There are 11 key 
facilities at Hanford. 
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B-Plant and Waste Encapsulation Storage Facility - Chemical 
separations (deactivated), conversion of strontium and cesium 
solutions to stable forms, and water basin storage of capsules. 

Fast Flux Test Facility - 400 megawatt test reactor (shutdown). 

K Basins - Storage of irradiated spent fuel. 

Plutonium Finishing Plant - Diversified plutonium processing, 
handling, storage, and support operations. 

PUREX Plant - Plutonium/uranium separations (deactivated). 

Tank Farms - Storage of byproduct material from plutonium 
extraction operations. 

T-Plant - High-level and low-level decontamination and repair. 

SITE PERFORMANCE 

Site performance is based on an analysis of availat>le data on 
facilities and programs. This includes information from Office of 
Oversight activities augmented by valid and relevant external and 
internal sources. Site performance is evaluated in terms of three of 
the guiding principles for safety management. In February and March 
of 1996, the Hanford Site was the subject of a safety management 
evaluation which is the basis for the information below. In October 
1996, the Fluor Daniel Hanford Team replaced the Westinghouse 
Hanford Company as the site management and operating' contractor. 

Overall Safety Management Program - EVALUATED MARCH 1996 

RL and contractors have attracted managers and staff with extensive 
industry experience to facilitate change in the organizational culture 
and a more disciplined approach to safety. Site contractors have 
implemented a series of initiatives designed to improve safety 
management, including conduct of operations, hazard analysis/work 
planning, radiological protection, self-assessments, operational 
excellence, re-engineering, and requirements managememt. RL and 
contractor efforts are showing success. However, improvement is 
still required. Sitewide operational discipline, effective work planning, 
and individual ac:countability need improvement. Elements of the 
corrective action and self-assessment programs are not functioning 
effectively. A promising exception exists at PNNL where RL has 
emphasized improvement in the self-assessment program as part of 
the performance evaluation. 
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Additional information on 
site performance is 
provided in Section 2. 0, 
starting on page 7. 
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Principle #1 - Line Management Responsibility - EVALUATED 
MARCH 1996 

RL has reduced site hazards. Strategies have been identified for 
long-term storage of spent fuel and stabilization of tank wastes. RL 
recognizes the need to place additional emphasis on maintaining 
oversight of contractor ES&H performance and establishing a 
consistently strong presence at the Hanford facilities, and monitoring 
and controlling contractor performance. Site contractors have 
effectively identified and communicated management roles, 
responsibilities, and authorities. 

Principle #2 - Comprehensive Requirements - EVALUATED 
MARCH 1996 

Management of requirements by DOE and site contractors is effective 
in identifying new and revised external requirements and translating 
them into policies and procedures. RL and contractors are effectively 
addressing suspect/counterfeit parts. RL and contractors recognize 
that the authorization bases for several facilities do not reflect current 
conditions. Monitoring and assessment of field activities is generally 
infrequent, and not focused on observing work performance. 

Principle #3 - Competence of Personnel - EVALUATED MARCH 
1996 

Contractor staffing levels are adequate; however, RL staffing levels 
and skill mix need enhancement. RL and site contractors have 
increased worker involvement programs and have established 
effective training programs. Training programs are generally 
effective. 

PERFORMANCE MEASURES 

Performance measures are quantitative and qualitative indications of 
ES&H performance taken from such sources as the Occurrence 
Reporting and Processing System and the Computerized Accident! 
Incident Reporting System, as well as contractually mandated 
indicators of performance. 

Fluor Daniel Hanford Team 

FDH replaced WHC as the management and operations contractor 
as of October 1, 1996. RL has requested that FDH provide a status 
of the previous contractor's corrective action commitments and a plan 
to complete them as necessary, by November 1. 1996. Performance 
measures for FDH have not been finalized. 
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Additional information on 
performance measures 
is provided in Section 
5. 0, starting on page 22. 
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Battelle Memorial Institute 

DOE awarded a five-year extension for Battelle Memorial lnstitute's 
operating contract of the Pacific Northwest National Laboratory. The 
current contract expires on September 1997. Battelle's 
performance-based incentive fee contract was the first of its kind 
among Department of Energy national laboratories as part of the 
Department's contract reform initiative. The contract includes a 
share-of-savings provision as well as a regular fixed fee. 

Bechtel Hanford!, Incorporated 

BHI received 90.55 percent of the available performance fee pool, or 
$5.02M for the period from October 1, 1995, through March 31, 1996. 
For the previous fiscal quarter BHI received an 86.5 percent rating for 
an earning of $4.49M. 

Hanford Environmental Health Foundation 

Performance measures for HEHF have not been received from the 
site. They will be added when available. 
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Figure 1. Hanford Site Map 
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SITE PROFILE -- HANFORD SITE 

1.0 SITE CHARACTERISTICS 

1.1 SITE LOCATION AND SIZE 

The Hanford Site comprises 560 square miles 
of semiarid desert in southeastern 
Washington State'. The Hanford Site, located 
due north of Richland, Washington, is 
bordered on the east by the Columbia River, 
and on the south by the Yakima River, which 
joins the Columbia River near Richland. 

1.2 SITE MISSION 

The Hanford Site was chosen for the 
Manhattan Project in 1943 to produce 
plutonium for the nation's first nuclear 
weapons. While defense production has been 
a prime mission of the Hanford Site, Hanford's 
activities now focus on environmental restor
ation and waste management; scientific and 
environmental research; development and 
application of radioactive and hazardous 
waste management technologies; and the 
design, construction, and operation of major 
energy-related test and development facilities. 

The Hanford Site is divided into several areas, 
each of which is devoted to specific types of 
facilities and activities. Nine older plutonium 
production reactors are located in the 100 
Areas, which are situated along the Columbia 
River. All nine of the reactors have been 
retired: eight have, been deactivated and are in 
storage and mothballed (S&M); the ninth (N 
Reactor) will complete deactivation in fiscal 
year 1997 and will move to S&M. Chemical 
processing and waste management facilities 
(including the PUREX Plant, 222S, the 
Plutonium Finishing Plant [PFP], and the Tank 
Farms) are concentrated in the 200 Areas, 
East and West. The 300 Area, located in the 
southeast corner of the site, contains 
laboratories, technical shops, engineering 
offices, and support facilities that focus on 
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research and development (R&D) associated 
with waste management and energy 
technologies. The 400 Area is north of the 
300 Area and includes the Fast Flux Test 
Facility (FFTF), a shutdown sodium-cooled 
fast flux test reactor, and the Fuels Material 
Examination Facility (FMEF). This latter 
facility meets current seismic qualifications 
and was to be used for FFTF fuel fabrication 
and processing. To date, FMEF has had no 
nuclear materials. This facility is used by 
onsite personnel for non-nuclear activities 
(e.9., office and training activities). 

1.3 SITE ORGANIZATIONS AND CON
TRACT STATUS 

Site Organizations 

Contractor activities at Hanford are managed 
by the Department of Energy (DOE) Richland 
Op1~rations Office (RL). DOE and contractors 
employ more than 14,500 persons (as of 
October 1995, with an expected workforce of 
13,000 by the third quarter of fiscal year 
1996). This reflects staff reductions (from 
decreasing environmental restoration and 
waste management budgets) from the 
previous year's employment high of 18,700 
persons. Contractor functions are conducted 
under a Project Hanford Management 
Contract that is a performance-based contract 
designed to pay only if the contractor achieves 
specific, designated results. The contractor 
team (Fluor Daniel Hanford Team) was 
awarded the contract August 6, 1996. In 
addition to Fluor Daniel Hanford, Inc.), the 
team members and their principal areas of 
responsibility are: (1) Lockheed Martin 
Hanford Corporation - tank waste remediation 
systems project; (2) Rust Federal Services of 
Hanford, Inc. - waste management project; (3) 
Dul<e Engineering & Services Hanford, Inc. -
spe~nt fuel project; (4) Babcock & Wilcox 
Hanford Company - facility stabilization 
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project; (5) Numatec Hanford Corporation -
technology implementation and nuclear 
engineering; and (6) DynaCorp Tri-Cities 
Services, Inc. On October 1, 1996, the Fluor 
Daniel Hanford Team replaced the 
Westinghouse Hanford Corporation (WHC) -
maintenance and operations (e.g., operation 
of 200 East and West Areas); ICF Kaiser 
Engineers - Hanford (KEH) is a subcontractor 
to WHC responsible for all major construction 
and renovation activities. 

Bechtel Hanford, Inc. (SHI) has the principal 
contractual responsibility for environmental 
restoration and remediation activities. SHI is 
responsible for planning, managing, exe
cuting, and integrating a full range of 
programs and project activities included in the 
Richland environmental restoration project at 
the Hanford Site. 

Batte lie Memorial Institute operates the Pacific 
Northwest National Laboratories (PNNL). 
PNNL's core m1ss1on is to deliver 
environmental science and technology support 
to meet Hanford Site as well as key national 
needs. The laboratory also applies its 
capabilities to meet selected energy, health, 
and national security needs. 

Hanford Environmental Health Foundation 
(HEHF) is a support contractor for the Hanford 
Site. HEHF provides medical services to all 
contractors and is directly contracted by RL. 

Finance 

Contract Reform and Status 

The Project Hanford Management Contract 
was awarded to Fluor Daniel, who has 
committed to four major milestones: 

• Stabilize plutonium by December 31, 1999, 
reducing associated hazards. 

• Complete removal of sludge and debris in 
the K-basin by June 2000. 

2 

OFFICE OF OVERSIGHT 

• Control, clean, and stabilize two tank farms 
by December 31, 2001. 

• Deactivate weapons plant by 2005. 

The contract value for the initial five year 
period is $4.888, with a five-year option worth 
$4.688. 

This contract merges the functions that were 
performed by WHC and KEH and contains 
several provisions consistent with the contract 
reform initiative. These include: use of an 
integrated approach to include environment, 
safety, and health (ES&H) in all activities; 
selection of an ES&H-qualified contractor; 
implementation of the ES&H planning 
process; flowdown of ES&H requirements to 
subcontractors; and change control of ES&H 
commitments. RL is also in the process of re
competing the contract held by HEHF. DOE 
has extended Battelle's contract to operate 
PNNL for five years. The Battelle contract was 
scheduled to expire at the end of September 
1996. RL released a Request for Proposal in 
January 1996 soliciting interest in privatizing 
certain aspects of the tank farm remediation 
effort. 

Budget Issues 

The site operating budget for Hanford is: 
$1,701M for fiscal year 1996; $1,663M for 
fiscal year 1997; and $1, 149M for fiscal year 
1998 (a decrease of 12 .1 percent). Th is 
includes environmental management, environ
mental restoration, and other funds. 

The Hanford Site safety and health budget is 
increasing from $218.7M in fiscal year 1996 
to $236M in fiscal year 1999 (7. 7 percent). 
This increase is mostly attributed to nuclear 
safety issues (vault modifications, plutonium 
repackaging) at the PFP. 

Hanford has no significant unfunded ES&H 
vulnerabilities; however, some key activities 
are unfunded or at risk, and Hanford has 
identified Tank Waste Remediation System 
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(TWRS) waste characterization and buried 
transuranic waste retrieval as unfunded high 
risk issues. lssuE3S of interest include: 

• Compliance with the Tri-Party Agreement 
(DOE, State Ecology, and the 
Environmental Protection Agency) will 
require $1.150B in fiscal year 1998, which 
is $19.7M above target. This funding above 
target is needed to support several TWRS 
milestones. The site planning case is 
$1.578B or $448.1 M above target. 

• DOE has proposed to privatize Hanford's 
radioactive tank waste cleanup efforts. A 
shortfall of $280M has been identified for 
this initiative. 

• Buried transuranic waste retrieval activities 
in the 200 Area are unfunded ($3.1 M). This 
includes activities to remove and repackage 
approximately 10,000 containers of waste 
which hold approximately 279 kg of uranium 
and 247 kg of plutonium. The current 
design life of the containers is 20 years with 
some containers being as old as 28-30 
years old. This impacts the site's 
compliance with Defense Nuclear Facilities 
Safety Board (DNFSB) Recommendation 
93-5 (Hanford Waste Tank Character
ization). 

Major ES&H related funded programs and 
initiatives include: Tank Waste Remediation 
System ($392 M), which includes Low Activity 
Waste Privatization Set-aside ($154M), 
Minimum Safo Operations ($135M), 
Characterization ($59M), Oversight, 
Management, Operations ($41 M), and 
Surface/Soil Stabilization ($3M); K-Basins and 
Related Projects ($125M), including the 
moving fuel from the river areas ($68M), 
Minimum Safe Operations ($27M), Fuel 
Conditioning Process Facilities ($20M), and a 
Canister Storage Building ($1 OM); Plutonium 
Finishing Plant ($84M), including Minimum 
Safe Operations ($35M), Stabilization and 
Deactivation ($31 M), Plutonium Packaging 
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and Vault Upgrades ($18M); Fast Flux Test 
Facility ($40M), including Deactivation ($36M), 
and Program Management ($4M); 
B-Plant/Waste Encapsulation Storage 
Facilities ($37M), including B-Plant 
deactivation ($18M), Waste Encapsulation 
Storage Facility (WESF) Operations ($16M), 
and B-Plant Safety Ventilation Upgrade ($3M); 
and 324 Building B-Cell Clean-Out ($11 M). 

1.4 MAJOR SITE INITIATIVES/ACTIVITIES 

Spent Fuel Storage and Management 

About 2, 100 metric tons of spent nuclear fuel 
will be moved from the aging K Basins, away 
from the Columbia River, and into storage. 
The preferred alternative selected in the 
record of decision for the K Basin 
environmental impact statement (EIS), is dry 
storage in multi-canister overpacks in a 
canister storage building. Fuel removal is 
scheduled to start in December 1997 and to 
be completed in December 1999. Fuel 
conditioning and storage are scheduled for 
completion in the summer of 2000. Sludge 
removal is also planned. Milestones for other 
spent fuels stored at Hanford are being 
negotiated. 

Environmental Restoration 

The management action process (MAP) 
serves as the framework for developing the 
strategy, overall objectives, prioritization 
process, and implementing actions for the 
Richland environmental restoration (ER) 
project. The MAP provides a definitive means 
to achieve effective communications and to 
facilitate decision-making and integration of 
actions to ensure the safe, timely, and cost
effective performance of ER activities at the 
Hanford Site. 

ThE~ strategic goals of the ER project include 
the following: protect the Columbia River, 
contain 200 Area ground water plumes, 
rernediate the 100 Area source units and 
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groundwater, remediate 100 area facilities, 
restore, and consolidate wastes in the 200 
Areas/Central Plateau. 

The Hanford Site includes four designated 
National Priority List (NPL) sites that contain 
over 1,600 waste sites. The Richland ER 
project is responsible for the remediation of 
over 1,400 of these sites. Estimated costs for 
remedial actions within the Richland ER 
project have been reduced by $2B in current 
dollars. An important cost-saving innovation is 
the bias-for-action approach, which utilizes an 
observational approach to site 
characterization, thereby allowing for flexibility 
in the remedial process (based on results of 
actual, in-progress remediation activities). 

Key performance results of the Richland ER 
project include: treated 64.9 liters (17.1 M 
gallons); stabilized 857.79 hectares (2, 118 
acres) of surface contamination; excavated 
over 15,300m3 (20,000 yds3

) of contaminated 
soil; decontaminated and demolished six large 
retention basins and, in the process, recycled 
2.8M kg (6.2M lbs.) of steel; removed 64,014 
kg ( 141, 000 lbs.) of carbon tetrachloride from 
ground water; decontaminated and decom
missioned 37 facilities; moved over 44,000 
highly radioactive fuel spacers away from the 
Columbia River; completed the Environmental 
Restoration Disposal Facility (ERDF). 

Finally, RL and its environmental restoration 
contractor, BHI, are developing three pilot 
projects to demonstrate the effective 
integration of nuclear and worker safety into 
decommissioning projects that are managed 
under the Comprehensive Environmental 
Response, Compensation, and Liability Act 
(CERCLA). 

Waste Management 

Continued emphasis on the safe and efficient 
treatment, storage, and disposal of solid and 
liquid waste will be maintained. Completion of 
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Waste Receiving and Processing (WRAP-1 or 
Building 2336-W) construction and startup are 
scheduled for March 1997. WRAP-1 will 
certify and characterize low level waste (LLW) 
and transuranic waste to meet disposal 
criteria prior to storage or disposal. Small 
quantities of radioactive mixed waste will be 
thermally treated and stabilized to meet land 
disposal restrictions prior to disposal in the 
Resource Conservation and Recovery Act 
(RCRA) permitted low level mixed waste 
(LLMW) trenches at Hanford. Transuranic 
waste (TRUW) will continue to be stored until 
the Waste Isolation Pilot Plant (WIPP) opens 
for disposal. Liquid effluent treatment at the 
200 and 300 Area effluent treatment facilities 
will continue to be expanded as new feeds are 
identified and qualified. Analytical and 
transportation services provided by the waste 
management organization will continue to be 
provided to all Hanford customers. 

Facility Transition 

The facility transition program is a long-term 
program to deactivate several old weapons 
production and nuclear energy facilities. 
These facilities are being transitioned to a 
safe, stable condition, with a significant 
reduction in surveillance and maintenance 
costs. These facilities include the U03 Plant 
(already transitioned), PUREX (pilot transition 
plant), B Plant, K East and K West, FFTF, 
and PFP. In addition, all dispersible material 
from the 324 Building B Cell is being removed 
and emplaced in PUREX tunnels. This 
program addresses the transition of recently 
operated facilities to a lower-cost maintenance 
and surveillance state until D&D. This 
program provides for the immediate 
elimination or stabilization of hazards and 
radioactive materials, thereby significantly 
lowering the safe cost mortgage. Upon 
reaching a stable state, the facility is ready for 
transitioning to D&D when a final budget and 
closure plan is established. 
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Decontamination and Decommissioning 

The environmental restoration team achieved 
major breakthroughs in the area of cost 
avoidance and schedule with productivity 
savings equivalent to 30 percent of the entire 
budget. The fiscal year 1995 baseline 
estimate for D&D activities includes a total of 
139 facilities in the 100 Area and 44 facilities 
in the 200 Area. Other D&D activities include 
implosion of the 190-D building (completed in 
August 1995) and deactivation activities at the 
N Basins. 

Construction Ac:tivities 

Approximately 70 construction projects are 
ongoing in various stages. Major active 
construction projects include the Waste 
Receiving and Processing Facility (WRAP) 
Module 1, Hazardous Materials Management 
Emergency Response (HAMMER) Training 
Facility, the FFTF Sodium Storage Facility, the 
Tank Farms Ventilation Upgrades, and the 
ERDF facility. The former site of the Hanford 
Waste Vitrification Plant is to be used for 
construction of a Canister Storage Building for 
K Basin spent fuE~I. 

Privatization Activities 

A series of privatization initiatives has been 
undertaken and completed at the Hanford 
Site, including laundry services for 
decontamination of personal protective 
clothing, rearing of Chinook salmon in the 
(noncontaminated) K Basins, analysis of low
level radioactive and hazardous waste 
samples (completed), use of Hanford 
metalworking equipment for private 
metalworking, excessing FFTF test loops and 
spare parts for use in electrical power 
generation, and computer-based multi-media 
training (completed). 

Two contracts have been awarded for the 
Hanford Tank Waste Remediation System 
contracts, the first phase of the nation's 
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lars~est environmental remediation project for 
the treatment and stabilization of radioactive 
waste tanks at the Hanford. Two teams, BNFL 
Inc., and Lockheed Martin Advanced 
Environmental Systems, were each awarded 
the contracts to solidify as much as 14 million 
gallons of radioactive and chemical wastes. 
Contractors will finance and build the 
remediation facilities while the department will 
pay only for solidified waste. The contract also 
shifts many of the risks of doing business from 
the government and taxpayers to the 
contractors. As a result, DOE expects to treat 
tank waste faster and cheaper than under 
traditional cost-plus-fee contracting. Awarding 
the contract in multiple parts will keep the 
project both technologically and financially 
competitive. 

The entire project consists of two phases: 
Demonstration and full-scale production. 
These contracts will fulfill Parts A and B of 
Phase I. Part A is a 20-month period to 
establish the technical, operational, regulatory, 
business, and financial elements required by 
privatized tank treatment facilities. Each team 
was awarded a $27 million fixed-price contract 
for Part A. Part B of Phase I is a commercial 
demonstration phase designed to treat 6 to 
13% of the tank wastes at Hanford on a fixed 
unit price basis. Based on Part A 
performance, DOE will decide whether to 
authorize one or both contractors to proceed 
to Part B work. Part B of the contracts is 
expected to take 10 to 14 years and has a 
potential value exceeding $5 billion. Phase II 
activities are not part of these contracts, but 
the subject of a future competitive solicitation. 
Phase II would be the full-scale production 
phase, in which the facilities would be 
configured so all of the remaining waste can 
be processed on a schedule that will 
accommodate removing the waste from 
single-shelled tanks by the year 2018. 

Thie BNFL Inc. Team includes Bechtel 
National Inc., GTS Duratek, and SAIC. The 
Lockheed Martin Advanced Environmental 
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Systems team is composed of M4 
Environmental LP., Fluor Daniel Inc., 
Numatec, Duke Engineering and Services, 
Inc., Babcock and Wilcox, Nukem Nuclear 
Technologies Corp., Los Alamos Technical 
Associates, Inc., AEA Technology, and OHM 
Remediation Services Corporation. 

Integrated Safety Management 

A number of actions have been taken by the 
Site under the overall framework of integrated 
safety management. 

The Hanford Strategic Plan identifies "Site 
Cleanup" as one of its three overarching 
objectives. Within this broad m1ss1on 
objective, specific strategies and success 
indicators have been identified for the 
subordinate goals of "managing and reducing 
hazards," enhancing worker safety and 
health," "managing the cleanup as a project," 
"providing safe transition infrastructure," 
"enhancing workforce effectiveness," 
"improving decision making processes," and 
building partnerships." 

After assuming responsibility as the Hanford 
Site management and integrating contractor, 
Fluor Daniel Hanford (FDH) identified seven 
longstanding systemic issues that were in 
large measure responsible for many of the 
individual issues and occurrences at the Site 
and outlined corrective actions that either had 
been taken or were planned (letter: H.J. 
Hatch, FDH to J.D. Wagoner, November 14, 
1996). These longstanding issues include: 
conduct of operations and procedural rigor, 
radiological control, requirements manage
ment and authorization basis, monitoring and 
assessments and field management 
presence, corrective action program, sub
contractor safety, and occupational medicine 
and medical surveillance program. 

BHI has been assigned responsibility for 
implementation of the MAP as part of 
executing the ER project. The MAP 
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establishes the ER strategy, which balances 
the diverse, stakeholder values, regulatory 
requirements, human and environmental risks, 
rights of workers, and funding constraints. A 
major component of the Hanford Site ER 
strategy is consideration and incorporation of 
stakeholder input. 

In fiscal year 1995, PNNL instituted an 
operational improvement program (OIP) 
designed to improve operational discipline, 
business management, and regulatory 
compliance. The OIP includes initiatives in 
facility management, training and qualification, 
conduct of operations, radiological controls, 
ES&H, standards-based management, audits 
and assessments, and leadership and 
management. 

Epidemiologic Studies 

The Statistical Studies of Health Effects 
documents specific mortality related to 
radiation exposure for Hanford workers. The 
Transuranium and Uranium U.S. Registry 
incudes autopsy information for DOE 
contractors as well as for radiation workers at 
non-DOE sites. The National Institute for 
Occupational Safety and Health sponsors 
studies related to multiple myeloma among 
workers exposed to ionizing radiation and 
other physical and chemical agents, childhood 
leukemia, paternal exposure to ionizing 
radiation at Hanford, mortality among female 
nuclear weapons workers, the Hanford Dose 
Reconstruction Project, and Native American 
data collection and analysis for the Hanford 
thyroid disease study. 

Special Interest Items 

Local Interest 

Items of local interest include the transition to 
the new management contract and its 
attendant economic impact, privatization of 
the tank farm, and the removal and safe 
interim storage of damaged and leaking spent 
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fuel rods from the basins next to the Columbia 
river. 

Congressional Interest 

The above items also have significant 
congressional interest, especially as they 
relate to the local economy and safety. 

2.0 SITE PERFORMANCE 

2.1 CONCEPTUA.L BASIS FOR EVAL-
UATION 

The essential characteristic of successful 
programs and projects is recognizing ~nd 
understanding of the need for an effective 
management system that ensures adequate 
control over all aspects of the program or 
project. In 1994, the Secreta~ ~f Energy 
established the principles and cntena that the 
Department deemed necessary for an 
effective safety management program. These 
principles include: 

• Principle #1: Line managers are respon
sible and accountable for safety. 

• Principle #2: Comprehensive requirements 
exist, are appropriate, and are executed. 

• Principle #3: Competence is commen
surate with responsibilities. 

2.2 SAFETY MANAGEMENT PROGRAM 
IMPLEMENTATION OF THE GUIDING 
PRINCIPLES 

This evaluation was developed using the 
results of surveillances performed by the 
Office of EH Residents, the March 1996 
safety management evaluation conducted by 
the Office of ES&H Evaluations, and other 
Office of Oversight data sources. 

NOTE: On October 1, 1996 the Fluor Daniel 
Hanford Team (FDH) took over the operations 
formerly under the Westinghouse Hanford 
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Company (WHC) Contract. As part of the 
FDH contract, RL has requested that FDH 
provide RL with a status of corrective actions 
that formally were assigned to WHC, by 
November 1, 1996. Based on the present 
information, it is expected that FDH will 
assume the responsibility for corrective 
actions for items contained in this evaluation 
section, relating to WHC. On November 14, 
19f16, FDH documented its approach to 
correcting seven longstanding and systemic 
ES&H deficiencies (conduct of operations and 
procedural rigor, radiological control, 
requirements management and authorization 
basis, monitoring and assessments and field 
management presence, corrective action 
program, subcontractor safety, and 
occupational medicine and medical 
surveillance program). 

Principle #1 Line Management 
Responsibility for Safety 

RL and contractors have implemented a 
number of significant initiatives designed to 
expedite reduction of site hazards and to 
improve ES&H performance. Strategies have 
been identified for the recovery and safe long
term storage of spent fuel and transfer and 
stabilization of tank wastes. 

RL recognizes the need to place additional 
emphasis on maintaining oversight of 
contractor ES&H performance, establishing a 
consistently strong presence at the Hanford 
facilities, and monitoring and controlling 
contractor performance. 

Hanford Site contractors have effectively 
identified and communicated management 
roles, responsibilities, and authorities, 
although this area will require continuing 
attention during re-engineering and following 
contract transition. Revised missions, 
reductions in resources, aging facilities, and 
decentralization highlight the need for greater 
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management attention to strengthen account
ability and more disciplined operations. 

Principle #2 - Comprehensive Require
ments 

The management of requirements at Hanford 
by DOE and its contractors has been effective 
in the past in identifying new and revised 
external requirements and translating them 
into implementing policies and procedures in 
a timely manner. RL and contractors are 
transitioning from the old to the new DOE 
orders. This transition is being delayed while 
a "crosswalk" between the old orders and the 
new orders is developed. The former 
management and operations contractor 
(WHC) had been in the forefront of developing 
standards/requirements documents (S/RIDs) 
through establishing and submitting to DOE 
company-level and facility-specific S/RIDs as 
defined in the DOE implementation plan. 

RL and its contractors are effectively 
addressing suspect/counterfeit parts. 
Strengths include knowledgeable contractors 
that are taking action to prevent delivery of 
suspect/counterfeit parts and effective use of 
procurement cards by contractor staff. 

Although enhancements are under way, the 
authorization bases for several facilities are 
out of date and do not reflect current site 
hazards, conditions, or activities. For 
example, the interim authorization bases for 
the tank farms consist of a complex array of 
numerous documents, making it difficult to 
effectively support important processes, such 
as hazards analysis and unreviewed safety 
question determinations. However, a major 
effort is ongoing way to update the tank farm 
interim safety basis documentation and 
develop a near-term basis of interim operation 
and final safety analysis report. 

FDH has identified a number of actions to 
address weaknesses in authorization basis, 
including creating a new program area to 
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review all authorization basis documents, and 
establishing a forum to address authorization 
basis problems with facilities and projects. 

Other than the Facility Representative 
program, RL and contractor management 
monitoring and assessment of field activities 
is generally not focused on observing work 
performance. A promising exception exists at 
PNNL where RL places 25% of the 
performance evaluation on the improvement 
and implementation of a self-assessment 
program and has effectively used analysis and 
assessment to bring about required change. 

FDH also identified a number of actions to 
address weaknesses in their assessment and 
corrective action programs including: 
establishing a facility evaluation board 
process, performing a sitewide technical 
procedure assessment program, monitoring 
subcontractor compliance with requirements 
and policies, and developing an enhanced 
action tracking system. 

Principle #3 - Competence Commensurate 
with Responsibilities 

Contractor ES&H staffing levels at the Hanford 
Site remain adequate. RL staffing levels and 
skill mix needs enhancement in such areas as 
radiation protection and systems engineering. 
Heightened RL upper-management attention 
is required to assure successful implemen
tation of actions in response to DNFSB 
Recommendation 93-3. The competence of 
Facility Representatives who have been 
qualified is appropriate. 

RL and its contractors have been successful 
in increasing worker involvement and 
establishing effective training programs. 
Workers are increasingly participating in such 
activities as accident prevention councils, 
safety committees, and job planning and 
hazard analyses. Various programs and 
policies, such as employee concerns 
programs and stop work authority, are 
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providing workers with an ir.icreased sense of 
participation and responsibility for safety. The 
RL training program is documented and 
effectively identifies, locates, and procures 
training for Federal employees. Contractor 
training programs are generally adequate; the 
contractor that conducts most of the training 
provided at the site uses a performance
based approach and provides high quality 
training. 

2.3 IMPLEMENTING PROGRAMS 

Environmental Protection Program: Waste 
Management 

RL, PNNL, and FDH established policies for 
holding line management accountable for 
compliance with the letter and spirit of 
environmental requirements. RL has estab
lished a sitewide pollution prevention program. 
The low-level waste management program 
minimizes the potential for improperly 
characterized waste. PNNL and FDH identify 
applicable waste management requirements 
established through Federal and state 
regulations and other sources, although 
S/RIDs for B-Plant and PFP did not include all 
applicable requirements. RL does not ensure 
that individual contractors interpret 
requirements in such a way that there is a 
consistent approach to implementation 
sitewide. However, inspection of waste 
generation points and hazardous and mixed 
waste accumulation areas indicate 
compliance with applicable requirements. In 
general, line organizations have adequate 
staff and qualified personnel performing waste 
management functions. 

Nuclear Safety Program 

Criticality Safety' 

Contractor policies, goals, responsibilities, and 
authorities are documented. RL policies and 
procedures implementing DOE Order 5480.24 
are in draft form. Contractor line managers at 
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facilities having criticality safety hazards 
demonstrate a clear understanding of those 
hazards and of the requirements for limits 
and control of operations. Criticality safety 
issues that impact the authorization basis for 
tank farms are not resolved in a timely 
manner, but unanswered questions are being 
addressed, schedules have been established, 
and roles and responsibilities have been 
identified. Surveillance and maintenance of 
the PFP criticality alarm systems adheres to 
DOE Order 5480.24 requirements, although 
reliability problems have been experienced in 
recent years. 

FOi-i criticality safety engineers are effective in 
providing technical support to operations. 
Criticality safety engineers demonstrate 
outstanding competence as a result of their 
education, training, and experience. Criticality 
safety representatives have extensive 
operations experience, along with additional 
criticality safety training and certification by a 
qualification board. Conversely, RL has not 
fully developed their own criticality safety 
program, and they have not issued policy and 
goals for criticality safety. 

Application of Nuclear Safety Orders to 
Deactivation 

The April 1996 safety management evaluation 
at the Hanford Site indicated that the DOE 
Office of Environmental Management (EM) 
and RL do not have a clear policy and criteria 
to identify DOE nuclear safety orders and 
standards that are applicable to deactivation 
of retired nuclear reactors and non-reactor 
facilities. However, RL, DOE Headquarters, 
and BHI have agreed to an approach for 
determining facility hazard classification, and 
BHI is authorized to continue deactivation 
activities at N Reactor. EM, the DOE Office of 
Environment, Safety and Health (EH), and RL 
have agreed to jointly determine the extent to 
which DOE nuclear safety orders apply to 
environmental restoration projects. (See the 
report Independent Oversight Evaluation of 
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Environment, Safety, and Health Programs at 
the Hanford Site, April 1996.) 

Application of Nuclear Safety Orders to 
Environmental Restoration 

The RL Assistant Manager for Environment 
has taken action to clarify application of DOE's 
nuclear safety orders to environmental 
restoration activities. This area currently lacks 
specific direction within the existing framework 
of DOE orders and guidance documents 
relative to nuclear safety, which were 
developed primarily for application to DOE's 
operating nuclear facilities. 

Worker Safety and Health Program 

Industrial Safety and Industrial Hygiene 

Safety and health deficiencies identified during 
routine surveillance are not formally tracked, 
trended, or prioritized, and there is no 
systematic followup of corrective actions. 
Safety councils are active, innovative, and 
well attended by workers and management. 
Contractor ES&H organizations are 
collaborating with workers and line 
management to develop consistent industrial 
safety and industrial hygiene programs. 
Contractors are transitioning to field-focused 
industrial safety and industrial hygiene support 
programs. 

Radiation Protection 

RL has not adequately defined responsibilities, 
authorities, expectations, or goals for its 
radiation protection staff. RL is not providing 
needed radiological control program direction. 
RL has not developed an effective process to 
evaluate contractor radiological control 
performance. Fundamental weaknesses exist 
in contractor radiological work planning and 
procedural compliance. Conversely, the 
Hanford contamination control improvement 
project (CCIP) has been highly effective in 
reducing outdoor contamination areas. 
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Radiological engineering functions at PNNL 
are integrated into the work planning process. 
(See the report Independent Oversight 
Assessment of Radiological Protection 
Programs within the Department of Energy, 
April 1995.) 

FDH has identified a number of actions to 
address weaknesses in radiological work 
planning and control, including establishing a 
sitewide protocol to coordinate implementation 
of radiological control issues, establishing a 
process to systematically identify and screen 
corrective actions of a sitewide nature, 
developing and implementing a radiological 
control improvement program, and monitoring 
and assessing facility implementation of ES&H 
requirements and programs. 

Construction Safety 

Implementation of uniform RL policy 
requirements for construction safety is 
complicated by the distribution of construction 
management responsibilities to the RL 
Associate Managers for the respective 
programs and projects. Responsibilities and 
authorities for RL project managers are not 
well defined, understood, or implemented. 
However, construction managers and safety 
professionals demonstrate strong safety 
knowledge, skills, and abilities; KEH 
construction contractors are implementing 
sound construction safety programs. 

FDH has identified a number of actions to 
address weaknesses in management of 
construction subcontractors including: 
incorporating safety performance 
requirements into all contracts and 
implementing a construction oversight safety 
program. 

Occupational Health 

The RL Environment, Safety, and Health 
(ESH) organization is responsible for 
instituting and implementing occupational 
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health program requirements for Federal, 
contractor, and subcontractor workers. RL 
senior management has identified worker 
health as a core element of its Hanford Site 
strategic plan. Contractor management 
recognizes the need for effective policies to 
ensure worker health protection. HEHF 
supports and encourages professional 
development to maintain competence in 
occupational health. However, RL ESH has 
not established effective policies and goals to 
provide a foundation and direction for the 
occupational health and medical surveillance 
program. Further, RL ESH has not developed 
and implemented a program to validate 
occupational health program effectiveness (in 
part due to staff deficiencies). 

To address this, the site has developed the 
Hanford Occupational Health Process 
(HOHP). HOHP is a collaborative effort of 
DOE, HEHF, FDH, the University of 
Washington, NIOSH and HAMMER to develop 
risk-based medical surveillance at Hanford. 
This process integrates job task analyses, 
workplace hazards, and medical histories for 
individuals to inc;orporate risk-based place
ment into medical surveillance programs and 
population health risk reporting. Risk-based 
placement and population-based reporting will 
allow RL to effectively monitor a significant 
portion of the occupational health program. 
RL has assigned lead responsibility for 
completion of this project to HEHF. 

Facility Safety Program 

Conduct of Operations 

Conduct of operations inadequacies have 
been identified in a number of recent internal 
and external assessments, and corrective 
actions continue to be implemented by RL and 
site contractors. RL and site contractors have 
established programs to promote proper 
conduct of operations, although performance 
and attitudes towards strict procedure 
adherence continues to be deficient. 
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PNNL has included conduct of operations as 
one the major initiatives in its Operations 
Improvement Plan. However, some personnel 
at PNNL facilities do not fully understand or 
implement conduct of operations principles or 
requirements. 

The qualified RL Facility Representatives at 
FDH facilities are effective in monitoring field 
activities and are having a positive effect on 
the safety culture at their assigned facilities. 
Conversely, the Facility Representative 
program at PNNL facilities is understaffed, 
and goals for "in-facility" time have not been 
achieved. 

FDH has identified a number of actions to 
address weaknesses in conduct of operations 
and procedural rigor including: establishing a 
standard for procedure use and compliance, 
establishing procedural adherence 
performance measure for subcontractors, 
instituting a subcontractor procedure 
management self-assessment. 

Process Safety 

RL has not fully developed a safety policy or 
defined roles and responsibilities in 
conducting process safety oversight. The 
S/RID process used at K Basins, the Tank 
Farms, and B-Plant/WESF does not address 
all requirements and lacks independent 
validation. The authorization basis process is 
not adequately maintained and implemented 
at PFP, 8-Plant/WESF, and the Tank Farms in 
accordance with DOE and facility 
requirements. 

B-Plant/WESF, PFP, and K Basins are 
implementing comprehensive liability reduction 
programs to reduce and stabilize existing 
inventories of hazardous and nuclear 
materials. B-Plant hazards analysis and K 
Basins safety basis incorporate an extensive 
hazards analysis process. 

December 1996 



HANFORD PROFILE 

Essential System Functionality 

Responsibilities and authorities for current B
Plant/WESF system operations are defined 
and line management is accountable for safe 
operation of these systems. The existing 
safety basis documents for B-Plant/WESF are 
poor and have been identified as such for 
several years. The actions taken to date to 
stabilize the B-Plant canyon exhaust high 
efficiency particulate air (HEPA) filters do not 
address the present hazards, and the physical 
condition and performance of the filters is not 
well characterized. B-Plant/WESF engineers 
are inexperienced and inadequately trained for 
their assigned responsibilities. Generally, B
Plant/WESF operations and maintenance 
personnel possess extensive facility 
experience that contributes to the plant's safe 
operation. Maintenance planning at 
B-Plant/WESF is a joint effort that includes 
maintenance planners. crafts personnel, 
cognizant engineers, and safety reviewers. 

Quality Assurance 

Both RL and contractors have initiated actions 
to deploy quality assurance staff to line 
management in the field. Among RL and 
contractor organizations surveyed, personnel 
qualifications are uniformly high and well 
documented. Contractor management 
responsible for procurement cards has been 
vigorous in preparing and administering 
training programs and guidelines, and 
monitoring usage and enforcing accountability. 
RL and contractors meet routinely and share 
information relevant to the threat of suspect 
and counterfeit parts. Conversely, several RL 
and contractor deficiency tracking databases 
containing potential key performance 
indicators are incomplete or not well 
maintained. 

Occurrence Reporting 

The RL procedure implementing the 
occurrence reporting order (DOE Order 232.1) 
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is confusing and does not reflect recent 
organizational changes and realignment or 
responsibilities. Implementation of DOE Order 
232.1 by site contractors varies in 
effectiveness and comprehensiveness. 

Waste Transportation 

The program for transporting hazardous waste 
samples from the Tank Farms and the 222S 
Analytical Laboratory includes procedures for 
material transportation, notification, and 
accountability. Personnel are knowledgeable 
of requirements. 

2.4 SAFEGUARDS AND SECURITY 

The safeguards and security evaluation 
conducted at Hanford from April-May 1994 
made a number of observations. Hanford 
safeguards and security line management 
mechanisms are in place to ensure clear 
guidance and control measures and to assure 
that organizational goals and objectives are 
understood and accomplished. 

A layered system of safeguards and security 
measures are in place; other protection 
program elements were compensating for 
nuclear material measurement program 
weaknesses that reduced inventory 
confidence; and classified matter protection is 
generally effective, but computer security 
programs are not consistently effective. While 
Hanford's Site Safeguards and Security Plan 
is approved, some vulnerability assessments 
are not adequately supported by performance 
tests that demonstrate system effectiveness. 
A formal program of surveys and self-assess
ments had been implemented, but needed 
additional emphasis to ensure that a// program 
weaknesses are identified and corrected. 

Hanford protection program resources are 
adequate. The Site Transition Program Office 
has been effective in minimizing disruption 
and confusion during a time of facility 
transition. Safeguards and security training 
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programs are adequate;. however, weak
nesses were identified in protective force 
training documentation and performance of 
duties. 

3.0 SITEWIDE ES&H ISSUES 

3.1 ISSUE DESCRIPTIONS 

Sitewide Issue 1: Procedure Compliance, 
Quality, and Validation 

Observed proce~dure usage, quality, and 
continuing events related to procedures and 
procedure noncompliance do not always meet 
the standard defined in conduct of operations. 
There are also indications of a lack of 
acceptance or verbatim adherence to 
procedures by operating personnel. The 
verification and validation process does not 
always ensure that correct procedures reach 
the field. There is evidence that operators 
performed evolutions that deviated from 
applicable procedures. There is some 
mistrust in the procedures due to known 
deficiencies with procedures not corrected in 
the validation process, inexperience of the 
cognizant engineers writing the procedures, 
and changes to "the way they have always 
done it." There are circumstances where 
facility management has condoned or verbally 
approved the deviations without procedure 
revisions as required by the approved facility 
Conduct of Operations Manual. Note: This is 
an area that FDH has recently documented 
the need to address through a series of 
corrective actions, as noted in the previous 
section. 

Sitewide Issue 2: Radiological Control 

There are weaknesses in radiological work 
planning and procedural compliance. RL has 
not adequately defined responsibilities, 
authorities, expectations, or goals for its 
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radiation protection staff. Across the site, 
contractor performance is not consistent in the 
areas of radiological work planning and 
procedural compliance. Conversely, the 
Hanford CCIP has been highly effective in 
reducing outdoor contamination areas, and 
radiological engineering functions at PNNL are 
integrated into the work planning process. 
Note: This is an area that FDH has recently 
documented the need to address through a 
series of corrective actions, as noted in the 
previous section. 

Sitewide Issue 3: Requirements 
Management and Authorization Basis 
Implementation Deficiencies 

Numerous concerns and deficiencies exist 
within the requirements management and 
authorization basis processes used at the K 
Basins, Tank Farms, B-Plant/WESF, and PFP. 
These concerns include elements of the S/RID 
development and implementation process, 
unreviewed safety question (USO) screening 
and evaluation, safety analysis report (SAR) 
upgrades and interim safety basis (ISB) 
development, operational safety requirement 
(OSR) reduction actions, and facility 
modification and control systems. RL 
oversight in each of these areas has been 
weak, and although improvements have been 
identified, RL has not aggressively established 
the policies and standards for the safety 
authorization management structure. The 
contractor's safety authorization basis has 
minimal worker safety hazards analysis; the 
current safety reviews do not consider worker 
safety accident conditions. Finally, the current 
safety management process does not include 
all the necessary training of all line 
organizations on the process for maintaining 
the safety authorization basis system and how 
it will be implemented. Note: This is an area 
that FDH has recently documented the need 
to address through a series of corrective 
actions, as noted in the previous section. 
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Sitewide Issue 4: Assessment of ES&H 
Performance 

An integrated approach to comprehensive 
monitoring and assessment of ES&H 
performance has not been institutionalized at 
the Hanford Site. Conditions contributing to 
this circumstance include: (1) the absence of 
direct participation by management in 
monitoring, assessment, and verification of 
activities and conditions in the field is limited, 
inconsistent, and infrequent; and (2) 
assessment programs and performance 
indicators are not being used effectively 
across the site to track, analyze, trend, and 
improve ES&H performance. 

Assessment programs in many Hanford Site 
organizations are maturing such that 
information suitable for trending, root cause 
analysis, and management decision-making 
should be available. For example, PNNL 
assessment programs are being 
institutionalized. Conversely, self-
assessments by line personnel at 8-
Plant/WESF are infrequent, and identified 
deficiencies are not closely monitored. The 
current structure of the Facility Representative 
program does not permit followup on the 
numerous corrective actions at Hanford Site 
facilities. The scope of RL assessment 
activities is limited. For example, RL does not 
review assessments of occupational safety or 
criticality because subject matter experts are 
not available. 

Performance indicators are used in varying 
degrees and with varying levels of 
effectiveness by Hanford Site organizations. 
Site contractors are incorporating performance 
indicators as a management tool. With the 
exception of the RL Assistant Manager for 
Waste Management, a comprehensive and 
integrated sitewide performance indicator 
program is not being supported or maintained 
by RL. 
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Finally, assessment and oversight of 
subcontractor performance have not been 
consistent. RL responsibilities and authorities 
for safety management of fixed-price 
subcontracts are not fully defined and 
communicated. While line management 
oversight responsibility for the ES&H 
performance of its construction subcontractors 
is being performed, greater rigor and 
frequency is warranted. Note: This is an area 
that FDH has recently documented the need 
to address through a series of corrective 
actions, as noted in the previous section. 

Sitewide Issue 5: Inadequate Corrective 
Action Management Program 

The identification and correction of conditions 
adverse to ES&H are not effectively managed 
at Hanford. Adverse conditions are not 
consistently identified, prioritized, evaluated 
for root cause, tracked to closure, and 
examined for trends. A number of conditions 
contribute to an inadequate corrective action 
management program, including: (1) RL has 
not clearly communicated to site contractors 
the expectations for processing and closure of 
DOE-identified adverse conditions; (2) 
corrective action management systems lack 
formality and have not been maintained as 
missions, organizations, and management 
processes have evolved; (3) inadequate 
controls over the process for ranking the risk 
associated with adverse conditions diminish 
the utility of this process for prioritizing 
corrective actions; and (4) corrective action 
management systems have not had sufficient 
oversight by RL or by the contractors. Note: 
This is an area that FDH has recently 
documented the need to address through a 
series of corrective actions, as noted in the 
previous section. 

Sitewide Issue 6: Effectiveness of the 
Hanford Site Occupational Health Program 

RL management direction of occupational 
health program requires improvement. 
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Although requirements for health surveillances 
are defined for both Federal and contractor 
employees, their implementation has not been 
effectively verified. The result is that occupa
tional health surveillances are not consistently 
applied and are not necessarily related to the 
relative hazards in the workplace. The 
absence of RL performance of line manage
ment assessments prevents validation of the 
effectiveness of the occupational health 
program sitewide. Note: This is an area that 
FDH has recently documented the need to 
address through a series of corrective actions, 
as noted in the previous section. 

3.2 SITEWIDE ISSUE STATUS 

Table 1 characterizes sitewide issues in terms 
of an issue statement, primary concerns, site 
activities, and a progress evaluation. 

4.0 KEY FACILITIES 

4.1 FACILITY MISSION 

Building 222S Laboratory Complex 

This chemical laboratory performs sample 
analysis of high-level radioactive and mixed 
waste. Chemical process development at a 
bench scale is also performed. Cs-137 and 
Sr-90, in quantities of hundreds of curies, are 
the major radioisotopes used. Small 
quantities (less than the limit for an "isolated 
facility") of plutonium are also used. 

324 Building, Waste Technology Engineer
ing Laboratory 

The 324 Building provides a diversified 
capability for high-level radioactive chemical 
processing and metallurgical engineering 
studies and nonradioactive waste treatability 
pilot scale studies. This building is an R&D 
facility; therefore, the work being done in the 
building changes as programs are concluded 
and others are started. Typically, 30 to 50 
projects are ongo1ing. Work processes include 
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cutting and machining of nuclear materials 
and handling and working with hazardous 
chemicals and materials. Nuclear materials, 
special nuclear material (SNM) in excess of 1 
kg, spent reactor fuel for research purposes, 
and significant quantities of dispersible and 
nondispersible radioactive and fissionable 
material are in Building 324. 

Fai<:ility-Specific Issue 1: Safety of 324 
Building B Cell 

Since the late 1960s, the 324 Building B Cell 
has been used to demonstrate chemical 
en~1ineering pilot-scale processes for high
ancl low-level waste management. These 
pilot-scale activities have left B Cell filled with 
hi9hly contaminated equipment, cell waste, 
potentially hazardous waste, and radioactive 
materials. A major process equipment leak 
involving about 500 liters of liquid-fed ceramic 
melter feed occurred in B Cell in October 
19B6. This leak resulted in the accumulation 
of significant quantities of fission products, 
predominantly Sr-90 and Cs-137. Prior leaks 
and releases inside the cell contributed 
additional quantities of holdup material. A 
substantial fraction of the holdup material may 
be dispersible due to its small particle size. 
Small particle size contributes to the potential 
for airborne particulates to escape facility 
confinement features and reach offsite 
locations, and also increases potential health 
effects because the material may be readily 
deposited internally. Although there are no 
indications of leaks to the ground from B Cell, 
the integrity of the cell's liner cannot be 
proven. Thus, there is potential for the 
cesium and strontium nitrate salts, which are 
water soluble, to reach ground water in the 
event of an influx of significant quantities of 
water to the cell. 

In June 1993, it was determined that the 
authorization basis for the 324 Building did not 
address risks resulting from the presence of 
the holdup material from process equipment 
leaks in B Cell and B-Cell cleanout operations. 
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Table 1. Sitewide Issues 

.·· . • .. · .... •· 

ISSUE PRIMARY CONCERNS SITE ACTIVITIES PROGRAM •• 
EVALUATION •• 

1. Observed procedure usage, quality, Failure to develop technically accurate RL provides quarterly reports to EM-1 on the status of procedure quality (Updated 11 /96) 
and continuing operations events procedures and failure to follow and compliance and will continue to do so until consistent results are 
related to procedure and procedure procedures as written can have significant achieved sitewide. RL is briefing the DNFSB quarterly. WHC had 
noncompliance do not always meet adverse results, including equipment implemented an extensive procedure validation program. The site 
the standards defined in conduct of failure, environmental impacts, personnel continues to implement a technical procedures improvement plan and 
operations. iniurv, or death. emphasize conduct of operations. 

2. There are weaknesses in radiological Lack of effective work planning and FDH will establish a protocol to implement radiological control issues, (Updated 11/96) 
work planning and procedural associated procedural compliance has the establish a process to identify/screen sitewide corrective actions, and 
compliance. potential to impact worker safety. develop/implement a radiological control improvement program. 

3. There are deficiencies in the The impact of existing conditions, without RL provides quarterly reports to EM-1 on the status of authorization basis (Updated 11 /96) 
requirements management and mitigative actions, has the potential to and requirements management activities and will continue to do so for the 
authorization basis processes used at reduce worker safety, reduce the foreseeable future. RL is also briefing the DNFSB quarterly. RL is 
K Basins, the Tank Farms, 8- operability of safety class systems, create working to ensure that when the management and integration contractor 
Plant/WESF, and PFP. unanalyzed system conditions, and add to assumes responsibility, the authorization basis that each subcontractor 

the overall risk of facility operations. must implement will be clearly defined. 

4. An integrated approach to Line management active involvement and RL plans an increased field presence of management personnel. Staff (Updated 11/96) 
comprehensive monitoring and visibility in the field is essential to changing realignments under way to address deficiencies in criticality and 
assessment of ES&H performance safety culture. Assessment activities occupational safety within RL Performance Assessment Division. PFP 
has not been institutionalized. provide valuable information on trends in developing set of radiological control performance indicators. Facility 

safetv performance. Representative proaram has an onaoina and active field Presence. 

5. Elements of a corrective action Failure to manage corrective actions has RL developing a corrective action management system procedure; it will (Updated 11/96) 
management program are not fully impaired effective monitoring of provide uniform direction for the RL corrective action process and will 
established or not functioning performance and ensuring that adverse define contractor response requirements. 
effectively. ES&H conditions properly addressed. 

6. RL management direction of The absence of RL capability to perform RL plans to educate line organizations on critical elements and benefits of (Updated 11/96) 
occupational health program requires line or independent assessment results in the occupational medical program. The RL Performance Assessment 
improvement. RL's inability to validate the effectiveness of Division plans to augment staff with personnel from other organizations 

occupational health program sitewide. when conducting future occupational medical program assessments. 
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As a result, a USQ was declared. Doses 
calculated from several accidents evaluated in 
the USQ resolution document were deter
mined to exceed dose consequences of 
bounding accidents presented in the DOE
approved authorization basis for the building. 
The USQ was closed in July 1995. 

The B Cell cleanout project was initiated in 
1988 to remove the old equipment and holdup 
material, reduce overall radiological risk, and 
restore the cell for new projects. The FY 1994 
Baseline called for PNNL to complete B Cell 
cleanout by 2000. The Tri-Party Agreement 
(TPA) among the State of Washington 
Department of Ecology, the Environmental 
Protection Agency, and DOE requires that the 
holdup material be removed from B Cell by 
1999. A revised schedule requires the 
cleanup to be completed by December 1998. 
Roughly 74 percent of the B Cell floor has 
been cleaned. The other 26 percent is 
covered by equipment on the floor of B Cell. 
The revised cleanup schedule called for PNNL 
to remove all dispersible material and some 
nondispersable material from B Cell and 
emplace the material in the PUREX tunnels by 
February 1996. Additional nondispersable 
material continued to be shipped to PUREX 
until June 1996. 

325 Building, Applied Chemistry Laboratory 

This facility provides specially shielded, 
ventilated, and equipped laboratories for 
analyses and nuclear process development 
studies. There are ongoing nuclear related 
production processes (e.g., recovery of Y-90 
for medical purposes, spent fuel support, 
waste treatment) for which workers are 
required to wear personal protective 
equipment. 

327 Building, Post Irradiation Testing 
Laboratory 

This facility examines irradiated fuels and 
materials via destructive and nondestructive 
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testing. This involves cutting, machining, and 
drilling materials and requires workers to wear 
extensive personal protective equipment. The 
facility uses or contains irradiated mixed 
oxide, oxide, metal, and carbide fuels and 
mixed fission products. 

B Plant and Waste Encapsulation Storage 
Facility (WESF) 

B Plant and WESF share a common plant 
wall, but have separate missions. B Plant is 
in transition to deactivation, with no production 
processes operating. A project management 
plan is being developed for disposing of 
organics, eliminating steam use, 
decontaminating the facility cold side and 
parts of the canyon, and performing filter 
isolation and stabilization. B Plant has 
radiological (nonfissile material) contamination 
in the canyon cells and in the ventilation 
HEPA filters. A few hazardous chemicals 
(acids and caustics) are stored to treat liquid 
wastes sent to the tank farms. 

The WESF mission was conversion of 
solutions (nitrates) of strontium (Sr-90) and 
cesium (Cs-137) recovered at B Plant to 
suitable stable forms (e.g., strontium fluoride 
and cesium chloride salts). WESF is the 
custodian of 1,871 capsules (73 million curies 
of Cs-137 and Sr-90) stored in a water basin. 
Another 16,000 curies are in the K-3 
ventilation ducting. 

K Basins 

The~ function of the K Basins is the safe 
storage of irradiated reactor fuel until it can be 
disposed or transferred to a safer location. 
Some laboratory processes, such as 
qualitative analyses, are conducted in the 
laboratory area, but only to identify 
radioisotopes. The only ongoing processes 
are treatment of the water and water filtration 
that occurs in the basin filtration system. 
Periodically, radioactive sludge from the basin 
floor is moved from one section of the basin to 
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the other to concentrate this material. 
Approximately 2, 100 metric tons of irradiated 
reactor fuel are stored at the K Basins. The 
fuel in the K West Basin is encapsulated; the 
fuel in K East Basin is not. 

Facility-Specific Issue 2: Storage of Spent 
Fuel 

Hanford's K East and K West basins are 
adjacent to "K" plutonium production reactors, 
which were shut down in 1970 and 1971. The 
basins were built in 1951 and designed for a 
20-year life. They were not designed for long 
term storage of spent reactor fuel, and they do 
not meet commercial nuclear or DOE safety 
and quality standards. 

The rectangular, reinforced concrete basins 
are 125 feet long, 67 feet wide, 21 feet deep 
and are divided into three sections. Each 
basin holds 1.1 million gallons of water. 
Nominal water depth above the fuel is 16 feet. 
The water provides a radiation shield for 
facility workers. A closed water treatment 
system maintains water purity. The water 
treatment system withdraws water from one 
end of each basin section, circulates it through 
filters and an ion exchange system to remove 
impurities, and discharges it back into the 
basin at the opposite end. 

Beginning in 1975, the basins were used for 
spent nuclear fuel storage. PUREX was 
shutdown during the 1970s, but N Reactor 
continued to operate. The spent fuel 
assemblies from N Reactor each weigh about 
52 pounds. The 26-inch long, 2.5-inch 
diameter fuel assemblies consist of metallic 
uranium within a zirconium cladding. The fuel 
was not designed for long term storage. It 
was to be stored for a short period of time (a 
maximum of 180 days) before being 
transported to PUREX, dissolved, and 
reprocessed to extract uranium and plutonium. 
The K West basin was drained, cleaned, and 
given an epoxy coating before spent fuel from 
N Reactor was placed there. The 1,000 
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metric tons of fuel in the K West basin were 
encapsulated in leak-proof canisters. Less 
than 1 percent of the spent fuel in K Basins is 
old aluminum-clad, single-pass reactor fuel 
slugs 6 inches long and 1.5 inches in 
diameter. 

Of greater concern is the 1, 100 metric tons of 
spent N Reactor fuel in the K East basin. K 
East basin was not refurbished, and the fuel in 
K East basin is stored in open canisters. 
Some of the fuel has been stored at the K 
East basin since 1975. Thousands of the 
spent fuel assemblies have broken cladding, 
allowing the basin water to reach the uranium 
metal fuel, which contains plutonium and 
highly radioactive fission products. Water 
corrodes the fuel, and the corrosion products 
are released into the basin water. Many 
corrosion products have been distributed 
around the K East basin as sediment. 
Enough sediment has accumulated over the 
years to form a sludge on the basin floor. 

Between 1974 and 1979, an estimated 15 
million gallons of contaminated wate~r from K 
East basin leaked into the soil through a 
construction joint in the discharge chute area 
of the basin. The construction joint was 
repaired in 1980. Another leak of about 50 
gallons per hour occurred in Februairy 1993. 
It continued for several months and le~aked an 
estimated 94,000 gallons of water before it 
stopped on its own. 

The basins were not designed for eitlher long
term spent reactor fuel storage or to maintain 
their integrity during a seismic event. The K 
Basins have, however, been qualified to 
current seismic standards. (During the winter 
and spring of 1995, barrier doors were 
installed between the discharge chutes and 
the basins in both the K East and K West 
basins.) The fuel continues to corrode and be 
deposited as sludge across the floor of the K 
East basin. The basins are located 1 /4 mile 
from the Columbia River. The potential 
release of radioactive material to the 
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environment is a serious concern. RL has 
received permission to place this fuel in dry 
storage in the Canister Storage Building; this 
facility is being constructed on what was to be 
the site of the Hanford Waste Vitrification 
Plant. 

Fast Flux Test Facility 

The FFTF is a sodium-cooled, 400 megawatt 
fast flux test reactor that has been shut down 
and defueled. About 75 percent of the plant's 
systems are still operating (e.g., cleanup 
system, effluent monitoring system, primary 
and secondary coolant pumps, air handling 
units, nitrogen inerting of cells, argon 
process). These processes will all terminate 
and be transitioned to D&D when the reactor 
plant is deactivated. Approximately 75 metric 
tons of irradiated mixed oxide reactor fuel, as 
well as 320,000 gallons of radioactive liquid 
sodium, are stored at FFTF. The sodium is in 
the reactor loops, but will eventually be 
drained from the reactor into storage vessels 
outside the power block. The fuel will be 
washed, placed in dry storage casks, and 
stored outside the power block. The 
Secretary of Energy recently announced that 
a group will be convened to evaluate the 
viability of producing tritium at FFTF. The 
results of this evaluation may alter the 
shutdown status of FFTF. 

Plutonium Finishing Plant 

The PFP provides diversified plutonium 
processing, handling, storage, and support 
operations. PFP has approximately 4 metric 
tons (net weight) of plutonium distributed 
among approximately 8,038 items. The 
plutonium in the items appears in many forms 
and has a widE:i range of chemical and 
physical properties, including metals, oxides, 
sludges, solutions, combustibles, other 
residues, and ash. The facility does contain 
other transuranic materials (such as Am-241). 
Personal protective equipment required for 
high-risk activities at PFP includes anti-
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contamination coveralls, rubber gloves, 
respirators, shoe covers, hoods, and lead 
vests. For routine activities (e.g., obser
vations, turning switches), company work 
clothes are the usual personal protective 
equipment. 

Facility Specific Issue 3: Storage of 
Plutonium 

PFP is storing plutonium safety in the near 
term in forms that are not suitable for long
term storage because the material can 
generate a flammable gas {hydrogen), which 
is 9iven off through radiolysis. After the 
material has been thermally stabilized (by 
furnace), it is stored as a dry oxide in food 
pack cans. This design was intended for 
interim or inprocess storage during weapons 
production. No data exists on the service life 
of this storage configuration. 

PUREX Plant 

PUREX has been in deactivation status since 
19~l3 and is the Hanford Facility Transition 
Plan pilot to formulate and demonstrate 
deactivation procedures for old, but recently 
operated, facilities. The transfer of nitric acid 
to British Nuclear Fuels Ltd., Sellafield, 
England, was completed in December 1995. 
Current activities include: (1) complete 
flushing of canyon vessels; and (2) continued 
dea1ctivation of PUREX canyon, N Cell, Q Cell, 
and PR room. There are about 226 
employees; 113 of these are craft workers. 

Tank Farms 

The principal function of the tank farms is the 
saf13 storage of byproduct material left over 
from plutonium extraction operations prior to 
permanent disposal. This byproduct material 
has no useful purpose and is stored in 177 
underground storage tanks with capacities 
ranging from 500,000 gallons to 1,000,000 
gallons (for a cumulative total of 55 million 
gallons). This waste material is composed of 
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toxic chemicals that were used to remove 
fission products from irradiated reactor fuel. 
The more hazardous materials can be divided 
into four groups: (1) the high heat load tanks, 
where water must be added periodically to 
keep tank temperatures within allowable limits, 
(2) ferrocyanide tanks, which are explosive at 
certain elevated temperatures, (3) hydrogen 
generating tanks, and (4) tanks with organics 
that are flammable. Little is known about the 
exact chemical content of the tanks; as a 
result, tank characterization is a crucial, 
ongoing activity. Approximately 2,300 
personnel support tank farm activities; about 
700 are in the operations organization and are 
at the tank farms regularly. 

Facility-Specific Issue 4: Characterization 
of High-Level Wastes 

The TWRS has 177 underground HLW 
storage tanks containing approximately 55 
million gallons of caustic wastes. This waste 
accumulation is the result of more than 40 
years of nuclear weapons and reactor-fuel
grade plutonium production. The wastes are 
stored in 149 single-shell tanks (SSTs) and 28 
double-shell tanks (DSTs). 

The waste stored in these tanks came from 
(1) plutonium and uranium recovery processes 
from irradiated fuel; (2) three radionuclide 
recovery processes from waste; and (3) 
miscellaneous sources (laboratories and 
reactor decontamination solutions). The 
wastes were concentrated and mixed together 
in order to minimize the number of storage 
tanks required. The tank contents vary 
between relatively homogeneous to highly 
heterogeneous mixtures of liquids, slurries, 
saltcakes, and sludges. 

Knowledge of the waste material in specific 
tanks is poor and requires further evaluation 
(i.e., sampling). To date, an effective 
sampling program has not been designed and 
requires resolution of two issues. First, the 
required number of samples has not been 
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established. Sample size impacts worker 
health and safety and the confidence level 
associated with sample results. Second, 
there have been problems in taking samples. 
The waste is highly radioactive and requires 
special precautions for personnel and 
handling of equipment and samples. 
Sampling equipment has not been readily 
available, and there have been problems 
fitting the equipment through the access holes 
(risers) in the tanks. 

These concerns led DOE to enter into two 
agreements to characterize the tank waste: 
(1) the TPA among the State of Washington 
Department of Ecology, the Environmental 
Protection Agency, and DOE; and (2) the DOE 
93-5 Implementation Plan (IP) agreement 
between the DNFSB and DOE resolving 
DNFSB Recommendation 93-5, which 
endorsed an aggressive sampling program to 
characterize the waste. The DNFSB 
Recommendation 93-5 Implementation Plan 
was revised in February 1996 to better focus 
activities on understanding safety-related 
phenomena that may cause safety issues. 

The TPA requires characterization of the 
waste and documentation of the results in 
Tank Characterization Reports (TCRs) for 
each of the 177 tanks by September ·1999_ In 
fiscal year 1993, 3 TCRs were issued. Twenty 
were issued in fiscal year 1994, and 30 
additional TCRs were submitted to the State 
of Washington Department of Ecol0£1Y by the 
end of fiscal year 1995. The curnent TPA 
requires that the waste be vitrified. 

The DOE 93-5 IP recognized that a sound 
characterization basis was needed to 
determine the number and type of samples to 
be analyzed and that the characterization 
basis would be modified as more knowledge 
was gained. Based on historical information 
and modeling, evaluation of safety issues, and 
analysis of waste samples, an initial 
characterization basis has been established. 
The DOE 93-5 IP calls for sampling and 
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analysis of each watchlist tank by October 
1995 and the remaining tanks by October 
1996. Difficulties have been encountered with 
availability and performance of complex, first
of-a-kind sampling equipment and in obtaining 
quality samples. Of the 408 core samples 
committed to by the DOE 93-5 IP, only 30 had 
been obtained by June 23, 1995. The DOE 
93-5 IP schedule~ cannot be met at this time. 

Facility-Specific Issue 5: Stability of High
Level Waste Storage 

TWRS tanks contain about half the curies 
(250 of 500 million) of radioactivity and mass 
of hazardous chemicals found on the Hanford 
Site. The HLW is stored in 149 SSTs and 28 
DSTs that are covered with about 10 feet of 
soil and gravel and located in groupings call 
"tank farms" in the 200 West and 200 East 
areas of the Site. The SSTs were built from 
1943 to 1964 with a design life of 
approximately 30 years. The domes of the 
SSTs are made of concrete without a steel 
inner liner. The DSTs were built from 1968 to 
1986 with a design life of approximately 50 
years. The air space between the inner and 
outer shells is monitored for leaks. 

The SSTs contain approximately 150 million 
curies of radioisotopes (mostly Cs-137 in 
saltcake and interstitial liquids, and Sr-90 in 
sludge). Of the older SSTs, 67 have leaked or 
are assumed to have leaked approximately 1 
million gallons of wastes (containing 
approximately 1..2 million curies of radio
isotopes) into the ground. 

Failure of the steel liner or concrete dome of 
the SSTs could cause release of large 
volumes of HLW to the environment, thereby 
contaminating the ground water and river 
system and posing a serious health risk to 
workers. Such a release would be difficult 
and costly to mitigate and would significantly 
increase public concerns. History has shown 
that about one SST will leak each year. 

21 

OFFICE OF OVERSIGHT 

There is also a potential for leaks or structural 
collapse of an old waste pipeline (cross-site 
transfer line) used to transfer liquid waste 7 
miles from the 18 SSTs in the 200 West Area 
Tank Farms to safer DSTs in the 200 East 
Area Tank Farms. The pipeline does not meet 
modern safety standards. Regulators have 
permitted transfers because of the urgent 
need to protect ground water from the tank 
leaks. 

A TWRS Single-Shell Tank Interim 
Stabilization Project is under way and is 
designed to minimize the amount of HLW 
leaked from SSTs through interim stabilization 
and intrusion prevention. Interim stabilization 
of SSTs is the removal of pumpable 
supernatant and interstitial liquid from SST 
systems into DST systems. Interim stabili
zation has been completed on 111 SSTs. The 
completion of SST interim stabilization is a 
TPA milestone. Intrusion prevention is the 
disconnecting and blanking or capping of 
pip,elines from SST systems and installing 
barriers to avoid inadvertent liquid addition. 
Intrusion prevention is completed on the SSTs 
after interim stabilization. Interim stabilization 
and intrusion prevention will continue through 
fiscal year 2000, with an overall budget of over 
$60 million. Planned actions for fiscal years 
1996 and 1997 include completion of a new 
cross-site transfer line (to be privatized) and 
pumping of 12 SSTs. 

T Plant 

T Plant provides high-level and low-level 
decontamination and repair. Most old process 
equipment in the 221-T Canyon cells is 
decontaminated. High-level decontamination 
is performed on drill strings (sampling 
equipment) from the tank farms. The 2706-T 
Facility is used to decontaminate railroad 
equipment, buses, automobiles, road building 
equipment, and plant processing equipment 
containing low-level contamination. Items 
exceeding 100 mrad/hour near the surface or 
having detectable alpha contamination are not 
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allowed in 2706-T unless approved. Canyon 
pool cell number 2, 221-T Building, stores 
roughly 132 kilograms of fissile uranium and 
plutonium, distributed throughout 16,600 
kilograms of fuel (72 Core II blanket 
assemblies). The 221-T Canyon contains 
contaminated debris from other facilities (e.g., 
PUREX and REDOX chemical separation 
towers). Dry chemicals in quantities less than 
2,000 pounds are potassium permanganate, 
sodium nitrate, potassium hydroxide, 
ammonium oxalate, oxalic acid, citric acid, 
sodium hydroxide, and sodium carbonate. 
There are 114 employees, including 27 crafts 
and 24 health physics personnel. 

4.2 FACILITY SUMMARY 

Table 2 summarizes key facility 
characteristics, including status, hazard 
classification, authorization basis, worst case 
design basis accident, and principal hazards 
and vulnerabilities. 

5.0 PERFORMANCE MEASURES 

Fluor Daniel Hanford Team 

FDH replaced WHC as the management and 
operations contractor as of October 1, 1996. 
RL has requested that FDH provide a status of 
the previous contractors corrective action 
commitments and a plan to complete them as 
necessary, by November 1. 1996. 
Performance measures for FDH have not 
been finalized. 

Battelle Memorial Institute 

An outcome-oriented approach is used to 
focus the evaluation of Laboratory 
performance. Progress against these 
outcomes is measured through the use of 
approximately 38 performance indicators that 
address end-results or impact and not 
processes or activities. Process and input 
related performance indicators are used by 
Laboratory staff and management to operate 
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the Laboratory. These measures are not 
embodied within the formal contract upon 
which performance is measured. 

Change Control 

While the critical outcomes represent the 
current set for PNNL, they can also be 
changed as prevailing scientific, political, 
and/or economic factors change. When this 
happens, the objectives and the resulting 
performance indicators will also be altered to 
ensure movement of the Laboratory in a 
direction consistent with the expectations of 
the customers. Content will be managed via 
formal change control. Changes must be 
agreed to by the Laboratory and RL points of 
contact for the indicator(s) to be changed and 
formally reissued. 

Perlormance Expectations 

With the six critical outcomes as a framework, 
RL and the Laboratory developed mutually 
agreed upon objectives and performance 
indicators. The specific performance 
expectations and associated performance 
rating information are as follows: 

Environmental Molecular Sciences Laboratory 
(25%) . Construct, equip, and staff the 
Laboratory on budget and on schedule, 
provide the maximum possible scientific 
capability in the Laboratory, and have the 
available capacity fully subscribed by users. 

Environmental Management (20%). Deploy 
new technologies that allow environmental 
cleanup to be done faster, at lower cost, or 
more effectively and that minimize waste and 
prevent pollution. Provide a scientifically 
defensible risk basis for setting priorities, and 
selecting technical approaches. 

Scientific Excellence and Productivi~v (20%). 
Deliver more and better R&D for eac:h dollar, 
becoming the science and technology provider 
of choice in the markets served. 
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FACILITY 
NAME 

222S 
Laboratory 
Complex 

324 Bldg., 
Waste 
Technology 
Engineering 
Laboratory 

325 Bldg., 
Applied 
Chemistry 
Laboratory 

327 Bldg. 

STATUS 

Operational 

Operational 

Operational 

Operational 

HAZARD 
.CLASSIFICATION/ 

AUTHORIZATION BA~I~ 1 

Category (Cat) Ill facility; 
222-S Laboratory Facilities 
Hazards Identification and 
Evaluation Rev 0-E (6/1/92); 
222-S Interim Safety Basis 
(ISB) submitted for RL 
approval 8/94 - no formal 
response; operating under 
"Justification for Continued 
Operation" until the ISB is 
approved (circa 12/22/95) 

Cat II facility; 1996 OSRs -
PNL-LIM-324; 1996 SAR -
PNL-SAR-324 

Cat 11 facility; 
1996 SAR PNL-SAR-325; 
1996 OSR PNL-LIM-325 

Cat 11 facility; 
1995 SAR PNL-SAR-327 
1995 OSRs PNL-LIM-327 

OFFICE OF OVERSIGHT 

Table 2. Facility Summary 

WORST•CASE Pf:SIGN BASIS 
... ACCIDENT 

0.25g earthquake with fire 
induced failure of main lab 
structure; offsite dose = 0.011 
rem; onsite dose = 2.4 rem 

Major Fire (EU) 
Total onsite unmitigated dose= 
63 rem EDE; Total offsite 
unmitigated dose = 16 rem EDE 
Seismic (EU) 
Total onsite unmitigated dose= 
69 rem EDE; Total offsite 
unmitiqated dose= 14 rem EDE 

Maximum credible fire; Total 
onsite unmitigated individual 
exposure= 91 rem; Total offsite 
unmitigated individual exposure = 
11 rem 

Pin rupture with fire in shielded 
cell; onsite dose = 15 rem; offsite 
dose = 1.5 rem; same doses from 
capsule or pin breach during 
transfer 
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PRINCIPALHAZAR.Ds·Af.Jovul.NERABIUTIES··· 

Risks from radiation, radioactive contamination, asbestos, and laboratory 
quantities of hazardous chemicals. Facility does not meet seismic standards, 
facility design safety systems have some inadequacies, and some maintenance 
backlog exists. No RL appraisals of this facility in the last 3 years. RL has 
performed 1 O surveillances; 2 contained significant findings. RL has performed 3 
audits; 2 had significant findings. Authorization basis does not specify isotope 
source term limit. 

Hot Cell, glove box, fume hood and benchtop R&D activities with multi-curie 
inventories of radioactive materials and small quantities of chemicals that do not 
exceed threshold quantities (TQs) in 29 CFR Part 1910.119. Significant 
quantities of radioactive material in the Shielded Material Facility (SMF) cells and 
the Radiological Engineering (RE) cells. Protective measures and multiple 
barriers are in place to mitigate these hazards. Audits and appraisals have not 
identified significant issues. 

Hot Cell, glove box, fume hood and benchtop R&D activities with multi-curie 
inventories of radioactive materials and small quantities of chemicals that do not 
exceed threshold quantities (TQ) in 29 CFR Part 1910.119. Facility meets the 
site specific Design Basis Earthquake (DBE) as described in UCRL-15910 for 
the evaluation of existing facilities. The facility radionuclide inventories were 
reduced in 1995 and 1996 from 16 to 1.3 times the Nuclear Facility Hazard 
Category 2 thresholds with a goal to reach and operate with inventories at 
Hazard Cateqory 3 levels. 

Hazardous chemicals (e.g., acids, ammonia, hydrogen peroxide). Potential for 
exposure from direct radiation, radioactive contamination, and chemicals. Facility 
does not have refrigerated air conditioning and does not meet present electrical 
codes. The facility lacks a modern safety design. 
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FACILITY 
NAME 

B-Plant and 
Waste 
Encapsul'n 
Storage 
Facility 

Fast Flux 
Test Facility 

K Basins 

Plutonium 
Finishing 
Plant 

I STATUS 

WESF 
operational; 
B-Plant in 
transition to 
deactivation 

Being 
deactivated 
and turned 
over to D&D 

Operational 

Operational 

I HAZARD 
. CLASSIFICATION/ 

AUTHORIZATION BASIS 

Cat II facility; B-Plant -1986 
SAR; Interim Safety Basis 
submitted 3/96 to RL; WESF 
- 1988 SAR; Interim Safety 
Basis in process 

Cat II facility; 1975 SAR with 
73 amendments; SAR being 
revised to reflect shutdown 
status 

Cat II facility; 1984 SAR with 
9/94 approved update; 
second update approved 
11 /95; 1983 OSR with 
updates on 4/84, 7/86, 3/87, 
12/92, 12/93, 2/95, 3/95, 
7/95, 8/95, and 12/95; 
another update in progress 

Cat 11 facility; 1 /95 SAR 

OFFICE OF OVERSIGHT 

Table 2 (cont'd). Facility Summary 

WORST .CASE• oe§1GN BAS1s··· 1 ·• 
ACCIDENT . .. 

0.12g seismic event and organics 
fire in B Plant Canyon with B 
Plant HEPA filter damage; offsite 
dose= 0.09 rem; onsite dose= 
237 rem 

Loss of all offsite and onsite 
power except Class 1 E battery 
supply; forced coolant circulation 
ceases; reactor head seals leak; 
onsite dose rate in containment = 
1.26 rem/hr; offsite dose at site 
boundary= 0.7 mrem; 
10CFR100 guidelines not 
exceeded 

A fully loaded transfer cask 
dropped accidently on to the floor 
of the transfer area from a height 
of 15 feet or more and 
overturning would result in the 
cask lid coming off and irradiated 
fuel spilling out of the cask. 
Effective Dose Equivalent (EDE) 
to the offsite population would be 
0.015 rem EDE. EDE to workers 
would be well within 5 rem. 

Low probability seismic event with 
loss of ventilation, concurrent 
criticality, and fire; onsite dose = 
21.1 rem; offsite dose= 0.475 
rem 

,... . 

.. .. . . .... · .... · .. ·.·.·.·· ·.· .. · . . . ....... ··.·.·.·.·.·.·.·.· 

. pRINCIPAl..HAZARDS.AND VULNERABILITIES 

Potential for radiological contamination, high energy steam, and electric shock. 
Exhaust ventilation systems depend upon power operators' knowledge. 
Potential for WESF capsules to leak; capsule contact dose is 500,000 to 
750,000 rads/hr. Leak detection system will not identify location of leaking 
capsule. If leak occurs, 500,000 gallons of contaminated pool water must be 
replenished. 

Radiological vulnerabilities common to a nuclear power plant and exposures to 
sodium, nitrogen atmospheres in cells containing sodium, and industrial hazards. 
Facility has performed excellently with few significant events. 

Radiological vulnerabilities, possible criticality events, potential for chlorine 
releases from water treatment plant, and industrial hazards. Much of the fuel in 
degraded condition; radionuclides have been released to K East Basin cooling 
water and distributed as sludge. K East Basin has leaked to the soil in the past, 
potentially contaminating soil and groundwater. Samples from monitoring wells 
confirm that groundwater is contaminated with tritium; some wells have 
concentrations orders of magnitude greater than regulatory limits. Contaminated 
groundwater likely entering Columbia River. Potential for radionuclide releases to 
air from basin water. Facility does not meet current safety and quality standards. 
Facility high priority with DNFSB; the public's number one priority. 

Risks from exposures to plutonium and other transuranics. Accident analyses 
identify several accident scenarios that could cause significant damage to the 
environment (e.g., fire, earthquake, explosions). Backlog of 220 corrective 
maintenance orders; 180 are more than 90 days late. With the exception of 
safety systems, the facility "as built" drawings do not reflect current conditions. 
One RL assessment identified 45 findings; 16 had an unusually high safety 
significance and 8 corrective actions for the findings are delinquent. 
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Table 2 (cont'd). Facility Summary 

FACILITY STATUS HAZARD WORST CASE DESIGN BASIS •.·PRINCIPAL HAZARDS ANDVULNERABILITIES 
NAME CLASSIFICATION/ ACCIOENT. ••• 

AUTHORIZATION BASIS . i . . . ..... .· ·.· .. 

PUREX Deactivation Cat Ill facility; 1990 SAR and N Cell criticality; onsite dose > Significant residual SNM and fission products in canyon cells prohibit worker 
Plant 1993 Risk Acceptance 450 rem (5 persons); offsite dose entry. Confined spaces, falls from deteriorating building roofs, and old electrical 

Guidelines for Use in DOE = 3 mrem wiring present serious safety exposures. 
Facilities 

Tank Farms Operational Cat I facility; 1994 Interim DST ventilation failure, Radiological hazards, toxic chemical hazards, and industrial hazards. Many 
Safety Basis updated radioactivity on prefilter, and SSTs leak to ground, contaminating the immediate environment. Tanks not 
annually HEPA filter released; onsite dose designed to modern seismic standards; there is no redundancy in essential 

= 0.2 rem whole body and 2.4 systems. Earthquake damage to tanks would have catastrophic consequences, 
rem bone; offsite dose= 0.56 releasing radionuclides and hazardous chemicals to air and ground. Some 
mrem whole body and 2.4 mrem chemicals in the tanks are capable of causing fire or explosions, potentially 
bone; SST breach of HEPA filter; releasing hazardous waste to air and ground. 
onsite dose = 360 mrem whole 
body and 5.4 rem bone; offsite 
dose= 0.73 mrem whole body 
and 5.5 mrem bone 

T Plant Operational Cat Ill facility; 1993 SAR, Rev T Canyon piping spray release Risks from exposures from radiation, various chemicals, metal fumes (welding), 
1, with 10/95 Interim Safety process fluid; onsite dose EDE = and toxic dusts (silica sand). Employees required to wear two pair of anti-
Basis Document update 2.32 rem; offsite dose EDE = 39 contamination protective clothing and full face respirator. 221-T and 271-T 
being reviewed by RL mrem; extremely unlikely event designed and built to 1944 codes having no seismic provisions and no 

requirements for tornado resistance. 221-T and 271-T would survive a tornado. 
Seismic design analysis of 221-T indicates extensive damage would occur to the 
structure, but canyon walls would not collapse, and integrity of the 
decontamination cells would be maintained. 
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Environment, Safety & Health/Conduct of 
Operations (20%). Conduct work in a 
manner that fully protects the environment 
and the health and safety of the staff and 
public. 

Leadership (10%). Develop staff, influence 
the national science and technology agenda, 
and earn national recognition for science 
and technology accomplishments. 

Economic Development (5%). Create new 
businesses, expand existing businesses, 
and attract outside businesses to the Tri
Cities to support transition of the Hanford 
site to the post-cleanup era. 

Bechtel Hanford, Incorporated 

The performance fee determination for BHI 
is based on the performance objectives and 
criteria in three basic areas. The following 
information is from the period of October 1, 
1995 to March 31, 1996: 

Project Performance (62. 35 of 68. 00 points) 

• Decontamination and Decommissioning 
Work (13.30of14.00 points) 
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• Groundwater Project Activities (13.15 of 
15.00 points) 

• Remedial Action Project Work (16.00 of 
17.00 points) 

• N Area Pilot Project (13.90 of 16.00 
Points) 

• Environmental Restoration Disposal 
Facility Performance (6.00 of 6.00 points) 

Project Support ((8.50 of 9.00 points) 

• Environmental Safety & Health (6.:50 of 
7.00 points) 

• Environmental Restoration Controls (2.00 
of 2.00 points) 

Program Support (8. 70 of 11. 00 points) 

• Customer Satisfaction (4.00 of 5.00 
points) 

• Business Management (4.70 of 6.00 
points) 

Hanford Environmental Health Foundation 

Performance measures were not available to 
incorporate into this section. These 
measures will be added when available. 
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FOREWORD 

Site profiles summarize the effectiveness of Department of Energy (DOE) line 
management in implementing the Secretary of Energy's guiding principles of safety 
management; the effectiveness of DOE environment, safety, and health (ES&H), and 
safeguards and security (S&S) programs; and key site characteristics such as organization, 
contract reform, significant issues, key facilities, performance measures, and site initiatives 
and activities. 

Profiles are a valuable planning tool for the DOE Office of Oversight in focusing appraisal 
activities, allocating staff resources, and analyzing Departmental trends. Profiles also 
serve as an authoritative reference for other stakeholders. They assist in answering critical 
questions about the state of the DOE complex: How effective are site management 
systems/programs? What trends require immediate attention? How safe are site workers 
and the public? And is the environment being adequately protected and restored? The 
analysis of the performance data contained in the site profiles provides baseline 
information regarding safety or security program weaknesses, thus allowing timely 
intervention by Department management. This information is reported in a format 
designed to highlight essential missions, performance, significant issues, and operational 
data at a management level. 

The Office of Oversight maintains site profiles on 20 major DOE sites. Each profile is 
normally updated semiannually through a rigorous process led by the Oversight Offices of 
Planning and Analysis and EH Residents, with significant contributions from the Offices of 
Security Evaluations and ES&H Evaluations. Line management plays a key role by 
verifying that the information is accurate, current, significant, clear, and balanced. 

Site profiles are developed using an institutionalized process of collecting data from 
multiple sources, and then collating, synthesizing, and analyzing this information to develop 
an accurate evaluation of ES&H and S&S performance at the site. The data that forms the 
basis of a site profile comes from sources both internal and external to the Department of 
Energy. Site profiles will evolve in content and form as necessary to meet their intended 
objective--to have available current, comprehensive, summaries of ES&H and S&S 
information pertaining to key DOE sites. 

The site profile reflects the Office of Oversight's analysis of the best available data, and 
was verified for factual accuracy by line management prior to dissemination. Since profiles 
describe site conditions at the time of distribution, they may not reflect recent changes. If 
real time confirmation of information is required, the reader should query line management 
directly. 
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PROFILE OF 

IDAHO NATIONAL ENGINEERING LABORATORY (INEL) 

OVERVIEW 

SITE CHARACTERISTICS 

Site characteristics include information on site size and location, 
mission, organizations, contractual status, and major initiatives and 
activities. 

Date Established: 1949 

Present Mission: 

Primary - Research and development related to environmental 
technology and waste management. 

Secondary- Decontamination and decommissioning (D&D); cleanup 
of radiological and hazardous waste. 

Size: 571,000 acres (893 square miles). INEL also occupies 
numerous buildings and laboratories located in Idaho Falls. 

Employees: 5, ~r10 employees. 

Annual Budget: Budget for fiscal year 1997 is $778 million. 

Cognizant Secretarial Officer: Assistant Secretary for 
Environmental Management (EM); principal offices - EM-351 and 
EM-441; Office of Nuclear Energy (NE) also has interests on site. 

Responsible Operations/Area Office: Department of Energy 
(DOE), Idaho Operations Office (ID). 

Integrating Contractor: Lockheed Martin Idaho Technologies 
Company (LMITCO) 

LMITCO Team Members: Babcock & Wilcox Idaho; Coleman 
Research; Duke Engineering and Services; Rust Federal Services; 
Parsons Environmental Services; Thermo Technology Ventures. 

0-1 

Additional information 
on site characteristics is 
provided in Section 1. 0, 
starting on page 1. 

/NEL has undergone 
significant reductions in 
force. 
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Fissile Material: There is 0.5 metric ton of plutonium and 1, 106 kg 
of plutonium waste (as of February 6, 1996). 

Significant Commitments to Stakeholders: The Federal Facility 
Agreement and consent order for the INEL, dated 1991, commits 
INEL to milestones for environmental restoration of the site. 

A DOE, State of Idaho, and Department of Navy (because of the 
Navy fuels program) settlement agreement commits to removing all 
stored transuranic waste from Idaho by 2018 and all spent nuclear 
fuel by 2035 or risk substantial monetary payments. The settlement 
agreement allows for shipment and storage of nuclear fuels and sets 
forth the path for treatment, storage, and disposal of all waste 
streams other than buried waste, low-level waste, and non
radioactive waste controlled under the Resource Conservation and 
Recovery Act. 

The provisions of the Site Treatment Plan consent order (required 
by the Federal Facility Compliance Act) establish the administrative 
framework for enforcement and implementation of the Site 
Treatment Plan submitted to Idaho in 1995. 

DOE has entered into a number of agreements that address 
emergency preparedness. These agreements involve most of the 
adjacent stakeholders, including the Shoshone-Bannock Indian 
Tribes, other Federal agencies, and local and state government 
agencies. 

Unions: 
• United Brotherhood of Carpenters and Joiners, Local 808; 
• International Brotherhood of Electrical Workers, Local 449; 
• Laborers International Union of North America, Local 155; 
• International Union of Operating Engineers Local 370; 
• International Brotherhood of Painters and Allied Trades of the 

United States and Canada, Local 764; 
• United Association of Journeymen and Apprentices of the 

Plumbers and Pipe Fitting of the United States and Canada, Local 
648; 

• Sheetmetal Workers International Association, Local 60; 
• International Brotherhood of Teamsters, Local 983; 
• Oil, Chemical and Atomic Workers International Union, Local 2-

652; 
• International Association of Heat and Frost Insulators & Asbestos 

Workers, Local 69; 
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Nineteen unions are 
represented at INEL. 
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• Operative Plasterers' and Cement Masons' International 
Association of the United States and Canada, Local 629; 

• United Union of Roofers, Waterproffers and Allied Workers, Local 
200; 

• Road Sprinkler Fitters Union, Local 669; 
• Amalgamated Transit Union, Local 1517; 
• United Plant Guard Workers of America, Local 3; 
• International Federation of Professional and Technical, Local 94; 
• International Brotherhood of Boilermakers, Iron Ship Builders, 

Blacksmiths, Forgers and Helpers, Local 182; 
• International Union of Bricklayers and Allied Craftsmen, Local 3; 
• International Association of Bridge, Structural and Ornamental 

Iron Workers, Local 732. 

Major Site Activities: 

Fuel receipt and monitoring at the Idaho Chemical Processing Plant 
(ICPP) fuel processing areas and transfer of spent fuels from the 
CPP-603 basins to the CPP-666 fuel storage areas. The Test Area 
North (TAN) fuels are to be stored in a new dry fuel storage facility. 
Transfer of all fuels from the North basin was completed March 6, 
1996, and the last of the spent nuclear fuels from the middle basin 
was completed August 2, 1996. 

Decontamination and decommissioning (D&D) and defueling are 
planned for two reactors at the Test Reactor Area (TRA). 

Restart operations at the New Waste Calcining Facility (NWCF) in 
calendar year 1997 to process large quantities of high-level waste 
(HLW). 

ENVIRONMENT, SAFETY AND HEAL TH (ES&H) ISSUES 

A sitewide issue is an issue present at multiple facilities or within 
ES&H programs that impact sitewide operations. A facility-specific 
issue is limited to a particular facility or building. 

Sitewide Issue 1: The many site activities (site operations, D&D, 
environmental restoration, and research) require careful balancing 
of remediation while assuring worker, public, and environmental 
safety. 
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Additional information 
on sitewide issues is 
provided in Section 3. 0, 
starting on page 18. 

There are four sitewide 
issues at INEL. 
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Sitewide Issue 2: Facilities used at INEL for storage of spent fuel 
present increasing vulnerabilities in terms of worker exposure and 
remediation costs. 

Sitewide Issue 3: Effective implementation of the consolidated 
management contract requires fundamental changes in contractor 
management of ES&H programs to centralize direction and 
responsibility and respond to DOE oversight. 

Sitewide Issue 4: LMITCO is in the process of developing a cor
rective action plan to address permanent and long-lasting actions to 
reverse the current adverse trend in ES&H performance and to 
restore the appropriate level of vigor and formality in the interrelated 
processes necessary to assure an adequate level of worker safety. 

KEY FACILITIES 

A key facility is a facility or building that is significant from an 
environment, safety, and health perspective. At some sites, a key 
facility can be a group of facilities with similar missions, activities, 
hazards, or vulnerabilities. 

Idaho Chemical Processing Plant (Fuel Storage Area) - Provides 
wet and dry storage of irradiated and unirradiated spent fuel. 

Idaho Chemical Processing Plant - Provides waste management 
infrastructure support, and research and development facilities. 

Radioactive Waste Management Complex - Stores a variety of 
low-level mixed and transuranic wastes in burial grounds, retrievable 
storage pads, and enclosed storage facilities. 

Advanced Test Reactor - Irradiates reactor fuels and materials for 
the naval reactors program. 

Test Reactor Area - One operating test reactor, one operating 
critical facility reactor, four shutdown test reactors, storage of spent 
fuel, and consolidated storage of strategic quantities of special 
nuclear material. 

Test Area North - Supports Special Manufacturing Capabilities 
programs, hot cell work, cleanup, D&D activities, and fuel storage. 
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Additional information 
on key facilities is 
provided in Section 4. 0, 
starting on page 21. 

There are 12 key 
facilities at INEL. 
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New Waste Calcining Facility - Calcining of high-level liquid waste 
stored in underground storage tanks at the ICPP. 

INEL Research Center - Supports advanced scientific research and 
development projects. 

Central Facilities Area - Supports engineering, maintenance, 
laboratory, service, transportation, and administrative functions. 

Power Burst Facility - Tests reactor fuels under abnormal 
conditions (shut down). 

Radiological Environmental Sciences Laboratory - Monitors 
waste, air, soil, and area farm produce to ensure safety of INEL 
operations. 

Waste Experimental Reduction Facility - Provides for low-level 
waste, mixed low-level waste, and hazardous waste incineration 
and compaction, stabilization, and offsite shipping of low-level waste. 

SITE PERFORMANCE 

Site performance is based on an analysis of available data on 
facilities and programs. This includes information from Office of 
Oversight activities, augmented by valid and relevant external and 
internal sources. Site performance is evaluated in terms of three of 
the guiding principles for safety management. From June to 
September of 1995, INEL was the subject of a safety management 
evaluation, which is the basis for the information below. 

Overall Safety Management Program 

Principle #1 - Line Management Responsibility 

ID and LMITCO have demonstrated a commitment to ensuring 
safety policies and goals. ID has developed a site-specific version 
of the DOE Functions, Assignments, and Responsibilities Manual. 

Opportunities for improvement were recorded in oversight of 
subcontractor performance; communication by management of site 
goals, objectives, and mission to all levels; and unestablished and 
nonfunctional ID and LMITCO self-assessment programs. 
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Additional information 
on site performance is 
provided in Section 2. 0, 
starting on page 3. 
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DOE and industry requirements were being effectively implemented 
on an overall basis, and programs generally comply. 

Principle #2 - Comprehensive Requirements 

ID has provided clear guidance and direction to LMITCO for 
establishing and maintaining authorization basis documents 

Performance of subcontractors was generally good, with one notable 
exception. 

Generally, facilities demonstrated effective requirements 
management practices and compliance assessments. 

Weak areas included safety analysis reports, identification and 
implementation of requirements, and self-assessments. 

Principle #3 - Competence of Personnel 

ID has demonstrated the necessary experience to evaluate 
contractor ES&H performance. ID and LMITCO demonstrated 
understanding and recognition of workplace hazards; workers 
actively participate and are technically capable of effectively 
responding to hazards. 

ID has embraced a systematic approach to correct several training 
deficiencies. 

LMITCO was undergoing a major transition and had areas that could 
be improved--the availability of skilled personnel, the perception that 
LMITCO management is not committed, and the commitment to 
training and training adequacy. 

PERFORMANCE MEASURES 

Performance measures are quantitative and qualitative indications 
of ES&H performance taken from such sources as the Occurrence 
Reporting and Processing System and the Computerized 
Accident/Incident Reporting System, as well as contractually 
mandated indicators of performance. 

The LMITCO contract was awarded on October 1, 1994, and runs 
through October 1999. The contract has a strong output 
orientation, with increased accountability, liability, and potential 
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Additional information 
on performance 
measures is provided in 
Section 5. 0, starting on 
page 26. 
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reward for the contractor. The contract transitions from an award 
fee to a performance-based incentive fee over the five years. The 
contract contains a minimum number of performance incentives and 
a goal to increase the number over the five-year contract. The 
contract goal is to establish the performance incentive fee pool at 80 
percent of the available fee money. Performance incentives, along 
with associated performance measures, are being developed and 
implemented, with ten currently in place: Advanced Test Reactor 
(ATR) operating efficiency, ATR cost efficiency, nuclear safety 
management at the ATR, new business revenue sharing, new 
business engineering sales, radiation exposure at the A TR, safety 
and health cost index, safety and health behavior, voluntary 
protection program, and prime indirect cost incentive. 
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SITE PROFILE -- IDAHO NATIONAL ENGINEERING LABORATORY 

1.0 SITE CHARACTERISTICS 

1.1 SITE LOCATION AND SIZE 

The Idaho National Engineering Laboratory 
(INEL) is located in a rural, sparsely 
populated sector of southeastern Idaho. The 
eastern boundary of INEL is 23 miles west of 
Idaho Falls, and the site covers 571,000 
acres (893 square miles). INEL also 
occupies numerous buildings and laboratories 
located in Idaho Falls. 

1.2 SITE MISSION 

INEL was established in 1949 as the National 
Reactor Testing Station. It contains the 
largest concentration of nuclear reactors in 
the world, including the first reactor to 
produce usable amounts of electricity. Most 
of the reactors were phased out after 
completing their research mission; only the 
Advanced Test Reactor (ATR) and the 
Advanced Test Reactor Critical Facility 
Reactor (ATRC) are operating. 

INEL's current mission is to integrate 
engineering, applied science, and operations 
in an environmentally conscious, safe, and 
cost-effective manner to solve problems 
relating to the environment, energy 
production and use, U.S. economic 
competitiveness, and national security. 

INEL conducts a variety of advanced 
scientific research and development projects 
in support of the Department of Energy 
(DOE) and other government agencies, such 
as the Federal Aviation Administration and 
the U.S. Air Force. Specific research and 
development areas include lasers, organic 
and inorganic chemistry, biotechnology, 
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genetics, geoscience, material science, 
physics, and environmental science. 

Some INEL facilities are now used in 
research and development for waste storage 
and remediation. A large number of facilities 
are in standby or decommissioning mode. 
The significant quantities of radioactive 
materials, chemicals, and high-level and 
mixed waste located at INEL collectively form 
the site's principal vulnerability. 

1.3 SITE ORGANIZATIONS AND CON
TRACT STATUS 

Site Organizations 

ThE~ management of INEL, with the exception 
of Argonne National Laboratory-West (ANL
W) and the Nuclear R.eactor Facility (NRF), is 
contracted to Lockheed Martin Idaho 
Technologies Company (LMITCO). The DOE 
Idaho Operations Office (ID) is responsible 
for this contract. 

Finance Issues 

Contract Reform and Status 

The LM ITCO contract was awarded on 
October 1, 1994, and runs through October 
1999. The LMITCO contract contains all 
eleven elements of contract reform and has a 
strong output orientation, with increased 
accountability, liability, and potential reward 
for the contractor. The contract transitions 
from an award fee to a performance-based 
incentive fee over the five years. The con
solidation of previous site contractors to one 
organization has resulted in a steady reduc
tion in the number of employees. In 1994, 
when LMITCO took over operations, they had 
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approximately 7 ,530 employees. As of 
October 1996, there were 5, 710 employees. 

Budget Issues 

The total projected site operating budget for 
fiscal year 1997 is $778 million, and $780 
million for fiscal year 1998. 

The total projected safety and health direct 
and indirect costs are reported as $144.6 
million for fiscal year 1998. The safety and 
health activities funded under this projection 
include emergency preparedness ($1 OM), fire 
protection ($17M), industrial hygiene ($9M), 
industrial safety ($31 M), management and 
oversight ($27M), nuclear safety ($8.4M), 
radiation protection ($33M), transportation 
safety ($5M), and occupational medical 
services ($3M). 

While safety and health activities are fully 
funded and there are no significant 
vulnerabilities at the target level funding 
request, the level of compliance in the budget 
submittal reflects successful implementation 
of "necessary and sufficient" standards, which 
have yet to be approved. An additional $30 
million is estimated to be needed to comply 
with DOE environment, safety, and health 
(ES&H) and management orders. INEL's 
budget request reflects a strategy to save 
costs by re-engineering some of the 
requirements of these orders, thereby 
revising operational procedures, policies, 
procedures, technical specifications, and 
safety documents. It is unclear how much of 
the projected savings would be attributed to 
"necessary and sufficient" and how much to 
the broader category of process re
engineering. Also unclear is the affects of 
implementation upon environmental, public, 
and site worker safety and health. 
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1.4 MAJOR SITE INITIATIVES/ACTIVITIES 

Spent Fuel Storage and Management 

Major operations at INEL include fuel receipt 
and monitoring at the Idaho Chemical 
Processing Plant (ICPP) fuel processing 
areas and transfer of spent fuels from the 
CPP-603 basins and Test Area North (TAN) 
to the CPP-666 fuel storage areas. At the 
Test Reactor Area (TRA), two shutdown 
Category A reactors are defueled and are 
planned for decontamination and 
decommissioning (D&D) and two recently 
shutdown Category B test reactors are 
planned for defueling and ultimate D&D. 

Waste Management 

The New Waste Calcining Facility (NWCF) at 
ICPP has been modified to add an 
evaporator. The evaporator is on line and 
reducing the amount of high-level waste 
(HLW) to be calcined. The calcining is 
expected to restart in 1997. 

Privatization Activities 

The contract award for Advanced Mixed 
Waste Treatment Project (alpha and 
transuranic mixed waste streams) is expected 
in December 1996. Activities in spent fuel dry 
storage, deactivation of the Power Burst 
Facility, and low activity waste treatment are 
currently being considered for privatization 
under the EM Ten Year Plan. Full evaluation 
with LMITCO has yet to occur. 

Programmatic Activities 

INEL is a multipurpose, multiprogram 
laboratory mostly focused on applied 
engineering. Programmatic activities include 
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environmental restoration, waste 
management, environmental management, 
research and development, spent fuels 
storage and management, nuclear energy 
programs, naval reactor programs at the A TR 
and ICPP, infrastructure and landlord 
management programs, work for others, 
fossil energy programs, Office of Non
proliferation and National Security activities, 
and safeguards and security activities. 

Mentoring Activities 

Headquarters mentoring activities are pro
vided for Facility Representative qualification, 
radiation protection, and ergonomics. 

Construction Activities 

No major construction projects are ongoing at 
this time. A significant number of small scale 
construction projects are under way at INEL. 

Special Interest Items 

Local Interest 

A referendum was placed on the ballot in the 
recent elections in Idaho to void the 
agreement between DOE and the State of 
Idaho. The referendum failed to pass. 
Supporters of the initiative are against waste 
shipments of any kind into Idaho and believe 
that passing the initiative would have helped 
prevent future shipments. 

National leadership of the Oil and Chemical 
Atomic Workers has submitted comments on 
a cost model for use in preparing make or 
buy analyses. A decision on this cost model 
is pending at DOE Headquarters, HR-5. 
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ID is concerned that if the Waste Isolation 
Pilot Project (WIPP) and Yucca Mountain 
operations are not ready, ID's activities to 
meet the Spent Nuclear Fuel Agreement 
between the State of Idaho and DOE could 
be affected. The agreement requires that any 
spent nuclear fuel entering the state be 
processed and shipped out of the state within 
six months. ID's current position is that if 
Yucca Mountain and WIPP are not ready they 
will not accept any shipments, but will return 
them to their source. 

Congressional Interest 

No issues are receiving significant con
gressional concern or oversight at this time. 

2.0 SITE PERFORMANCE 

2.1 CONCEPTUAL BASIS FOR EVAL
UATION 

The essential characteristic of successful 
programs and projects is the recognition and 
understanding of the need for an effective 
ES&H management system that ensures 
adequate control over all aspects of the 
program or project. In 1994, the Secretary of 
Energy established the principles and criteria 
that the Department deemed necessary for 
an effective safety management program. 
These principles include: 

• Principle #1: Line managers are respon
sible and accountable for safety. 

• Principle #2: Comprehensive requirements 
exist, are appropriate, and are executed. 

• Principle #3: Competence is commensu
rate with responsibilities. 
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2.2 SAFETY MANAGEMENT PROGRAM 
IMPLEMENTATION OF THE GUIDING 
PRINCIPLES 

This evaluation was developed primarily from 
the results of the Office of Oversight safety 
management evaluation conducted in August 
1995. Other sources, including surveillances 
performed by the Office of EH Residents and 
other relevant documents, were also used. 
INEL has worked aggressively to correct the 
issues addressed in the safety management 
evaluation report and has provided infor
mation to update their status. Their data has 
been included but it must be recognized that 
this information has not been validated by the 
Office of Oversight. Where sufficient infor
mation was not available to make a com
prehensive assessment of either the imple
mentation of a guiding principle (Section 2.2) 
or an implementing program (Section 2.3), a 
limited evaluation or specific example of 

performance based on the best available 
information is provided. 

Principle #1 Line Management 
Responsibility for Safety 

The results of the August 1995 safety 
management evaluation stated that INEL line 
management (ID and LMITCO) 
demonstrated a commitment to ensuring that 
safety policies and goals are met. ID had 
developed a site-specific version of the DOE 
Functions, Assignments, and Responsibilities 
Manual. A safety-conscious workforce was in 
evidence, and performance measures were 
used effectively. Opportunities for 
improvement were recorded in oversight of 
subcontractor performance; communication 
by management of site goals, objectives, and 
mission to all levels; and unestablished and 
nonfunctional ID and LMITCO self
assessment programs. 
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LMITCO and ID were strongly committed to 
matrix management, an approach designed 
to provide flexibility in the allocation of ES&H 
resources. Continuous management 
attention will be needed to ensure 
understanding of roles and responsibilities, 
establish accountability, maintain effective 
communication and cooperation, and sustain 
equity in the sharing of matrixed personnel. 

Clear Safety Policy and Goals 

The report from the August 1995 safety 
management evaluation stated that ID and 
LMITCO had established clear safety policies 
and goals for INEL. ID and LMITCO had 
issued a joint, sitewide, top-level safety and 
health policy statement defining the overall 
vision to guide and determine present and 
future decisions. INEL had decommissioned 
over 25 facilities, with an excellent safety 
record. ES&H programs had been 
strengthened by emphasis on strategic 
planning, rigorous program and project 
management, clear performance measures 
and indicators, safety-oriented procurement 
procedures, flexible approaches to managing 
technical support resources, stringent 
conduct of operations, and detailed work 
planning. 

There are, however, areas that can be 
improved. LMITCO needs to accelerate the 
consolidation of policies and programs, and 
LMITCO and ID need to more clearly define 
and effectively implement oversight of 
subcontractor ES&H performance. This 
includes defining roles and responsibilities, 
level of oversight, and applicability of DOE 
and industry standards. For example: 

• Incomplete consolidation of policies, pro
grams, and procedures and full institu
tionalization of a sitewide safety manage-
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ment program were identified during the 
August 1995 independent oversight eval
uation as hampering effective imple
mentation of the safety management 
program. 

• The August 1995 safety management 
evaluation noted that after 11 months, 
standardization and consolidation of plans 
and procedures had not been completed 
and in some cases was only recently 
initiated. Full incorporation of sitewide 
policies, programs, and procedures is 
scheduled for March 1997. 

Defined Responsibilities and Authorities 

The August 1995 safety management 
evaluation noted that roles and procedures 
had not been fully formalized. However, 
interviews and reviews at facilities indicated 
that both ID and LMITCO personnel generally 
understood their roles, responsibilities, and 
authorities. ID management had made a 
concerted effort to ensure that safety 
responsibilities were clearly defined and 
understood. ID had prepared a draft Manual 
of Functions, Assignments, and 
Responsibilities for Nuclear Safety. There 
were a number of instances where LMITCO 
had defined mies, responsibilities, and 
authorities for formal committees. These 
committees had a demonstrable positive 
impact on safety. For example, the ICPP 
Waste Management Authority provided a 
technically qualified forum for resolving waste 
minimization and waste characterization 
issues. There were three issues at the 
Radioactive Waste Management Complex 
(RWMC), primarily at Pit 9, where confusion 
was evident and action is warranted: 

• LMITCO's responsibility for subcontractor 
safety needs to be better communicated. 
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• Safety management and ID oversight of 
fixed-price activities need clarification. 

• Safety-related issues were not resolved on 
a timely basis while organizational conflict 
of interest questions were being 
considered. 

Since the assessment in 1995, the Pit 9 
Project instituted a Conflict of Interest 
Mitigation Plan, and current execution is in 
compliance with this plan. The safety 
statistics indicate that construction operations 
at Pit 9 are being conducted in a safe 
manner. However, the roles and 
responsibilities of ID and LMITCO with regard 
to management oversight of the safety 
performance of subcontractors working on 
the fixed-price activities need to be better 
defined. Interviews revealed some confusion 
among ID and LMITCO personnel and 
authorities of the RWMC facility management 
team with respect to day-to-day operations at 
Pit 9. Revision 2 of the Pit 9 Comprehensive 
Demonstration Project Oversight Plan was 
issued in March 1996; the document defines 
responsibilities and authorities related to Pit 9 
project management and overall project 
safety. 

Project and Resource Management 
Sy.stems 

According to the August 1995 safety 
management evaluation report, LMITCO's 
ongoing initiatives had added structure to 
ES&H program management. LMITCO, with 
the encouragement and cooperation of ID 
and DOE Headquarters, had made significant 
progress in establishing a new business 
culture for the site. This was a major 
undertaking that moves the site from a "level 
of effort" type contract to one that is "task and 
work package" oriented. LMITCO had deve-
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loped a comprehensive plan to make this 
transition, and developed project and 
program management processes that 
included a management control system 
based on work packages with detailed work 
breakdown structures. The processes were 
closely tied to the cost-plus-award-fee and 
incentive system and included clear 
performance measures and indicators in the 
work packages to ensure quality, adherence 
to schedules, and cost control. However, 
there were areas that could be improved: 

• ID and LMITCO had not fully implemented 
a formal self-assessment program and 
have conducted few assessments. 

• Essential elements of a corrective action 
program had been established. Risk
based prioritization was used as part of the 
issues management program; however, a 
single risk-based prioritization model or 
approach was not employed across INEL. 
There was no sitewide, integrated program 
that captured deficiencies, prioritized 
corrective actions, tracked trends, 
validated closure, and determined root 
cause( s) to provide management the 
decision making information to support 
cost-effective risk reduction. 

An improved INEL strategic planning process 
had been developed that was integrated and 
comprehensive, and received management 
emphasis. ES&H elements were fully 
considered, and all site contractor 
organizations were part of the process. 
However, implementation planning processes 
that would transform ID and LMITCO 
strategic plans into integrated, working-level 
implementation plans had not been fully 
developed. For example, LMITCO senior 
management had not communicated a 
strategic vision to lower levels, resulting in a 
lack of timely decision making, cancellation of 
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projects, and unnecessary changing of 
priorities. 

Within budgeting, some functional areas, 
such as maintenance, had limited funds and 
diminished programmatic effectiveness. 
While earlier appraisals indicated 
development of an INEL-wide prioritization 
process reflecting risk-programmatic goals, 
ES&H considerations, and stakeholder 
concerns, more recent evaluations suggest 
that the prioritization process neither 
evaluated work scope options thoroughly and 
consistently nor maximized use of available 
resources (e.g., prioritization of fiscal year 
1997 Office of Environmental Management 
budget). 

Line Management Accountability for 
Performance 

The August 1995 safety management 
evaluations report noted that although formal 
mechanisms for assuring accountability 
through performance evaluations were not 
uniformly effective, interviews indicated that 
ID managers recognize that they are 
responsible and accountable for safety 
performance, and that the safety 
performance would be reflected in their 
performance evaluations. Performance 
criteria for ES&H were well defined for 
individual senior managers at ID but not for 
program managers and staff. ID had 
procedures in place to hold line managers 
accountable for safety management 
performance. 

Within LMITCO, personnel recognized that 
they were accountable for ES&H 
performance, and there were a number of 
mechanisms for tracking and monitoring 
performance. The senior managers had 
explicit criteria and incentives for ES&Hper
formance. For example, the ES&H General 
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Manager's performance objectives included 
provisions for c:1 1 0 percent reduction in 
radiation exposure and a 25 percent 
reduction in the injury/illness index. LMITCO 
senior managers generally used performance 
incentives (e.g., awards, contests) and 
disciplinary actions to emphasize to 
subordinate managers and employees their 
accountability for ES&H performance. 
However, formal mechanisms for assuring 
ES&H accountability through performance 
evaluations for mid- and lower-level 
managers lacked clarity and detail. 

ID and LMITCO were in the process of 
redefining their roles. They were significantly 
changing the approach to operations office 
line management, with corresponding 
changes in roles and responsibilities and 
accountability for performance. ID was 
redefining its role to take an "arms-length" 
approach, focusing on defining expectations 
and measuring performance rather than how 
activities are actually accomplished. 

When LMITCO assumed responsibility for 
site operations, it inherited subcontracts that 
did not have consistent, comprehensive, and 
enforceable ES&H requirements. These 
contractual arrangements have contributed to 
substandard performance (based on accident 
statistics) by one subcontractor. ID provided 
information in December 1996 to update the 
status in this area. LMITCO has taken action 
to develop more explicit and rigorous ES&H 
requirements for its new subcontracts. 
Specifically, a LMITCO senior manager was 
assigned to assess the subcontracting 
system and implement measures to address 
deficiencies. Further, a review for 
compliance to establish subcontractor safety 
standards and resulting issue resolution was 
completed in May 1996. ID has increased its 
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presence in the area and is conducting 
oversight reviews. 

Principle #2 - Comprehensive Require
ments 

According to the results of the 1995 safety 
management evaluation, the overall DOE and 
industry standards were being effectively 
implemented at INEL. At individual facilities, 
ES&H programs were generally implemented 
in compliance with applicable requirements, 
and most procedures were comprehensive, 
detailed, and reflected current facility 
operations. Some programs were particularly 
effective, such as radiation protection, 
asbestos abatement, and the programs 
essential to environmental protection and 
waste management. 

In March 1996, INEL reported that the State 
of Idaho Division of Environmental Quality 
issued a notice of violation (NOV) to ID as a 
result of Resource Conservation and 
Recovery Act (RCRA) inspections conducted 
at INEL in early February 1996. The NOV 
cited 61 violations, with a fine of $317,300. 
Since receipt of the NOV, INEL has worked 
aggressively to resolve the findings with the 
State of Idaho and improve the substance and 
perception of the general environmental 
compliance program at the INEL. Actions 
taken include: several assessments of both 
the ID and contractor environmental com
pliance programs, additional environmental 
compliance training for LMITCO and ID staff, 
an aggressive program to identify, disclose, 
and fix all legacy environmental compliance 
problems, issuance of a formal environmental 
compliance policy by ID, additional ID environ
mental compliance staff assigned to the site, 
and reorganization of the environmental 
compliance group in LMITCO. 
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As a result of these actions, the actual 
environmental compliance performance at the 
INEL and the trust level between INEL and 
the Idaho Department of Environmental 
Quality (DEQ) has improved significantly. 
These improvements were demonstrated and 
confirmed by the result of a followup DEQ 
inspection at INEL during the latter half of 
November 1996. Although significant 
progress has been made, ID and LMITCO are 
well aware that numerous environmental com
pliance deficiencies still exist, that planned 
corrective actions still need to be completed, 
and that the trust between INEL and the state 
regulators will require additional care and 
attention. INEL has a strong imple- mentation 
plan for authorization basis upgrade and has 
made progress in establishing an 
authorization basis consistent with new 
requirements. Most safety analysis reports 
(SARs) have been updated in the last five 
years. 

Although INEL programs are generally in 
compliance, there are opportunities for 
improvements in hazards analysis and 
requirements management. The following 
areas have demonstrated weaknesses: (1) ID 
and LM ITCO self-assessment programs, (2) 
the consolidation of programs and 
procedures that impact safety, and (3) 
communication of DOE policy and approach 
on orders compliance, including the 
"necessary and sufficient" process. 

Requirements Management 

The report of the August 1995 safety 
management evaluation noted that there 
were examples of effective requirements 
manage- ment practices within some 
facilities, but the approach was not consistent 
across the facilities and had weaknesses. 
Examples include configuration control, non
current requirements, lack of institutionalized 
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requirements management processes, and 
top-level guidance: 

• Configuration control mechanisms were 
not fully developed or consistently effective 
(i.e., configurations not consistent with 
documentation and/or procedures). 
Operators may follow procedures 
instructing them to operate equipment that 
may not be functioning, with potentially 
serious consequences, 

• Most of the applicable requirements were 
from the previous contractor, rather than 
new or revised requirements, and the rigor 
applied to the identification of those 
requirements and documentation of their 
implementation would be key to the 
success of this program. 

The situation placed heavy reliance on 
individual competence rather than systematic, 
formalized methods to assure that all 
appropriate requirements were addressed 
until the integrated standards management 
program was implemented. Examples of 
requirements not being fully addressed at the 
time of the safety management evaluation 
include: 

• Some radiological protection requirements 
were being inconsistently or incompletely 
implemented at the Test Reactor and ATR. 

• At the ICPP, radioactive materials were 
being stored outside required designated 
areas; trucks transporting contaminated 
soil were not surveyed to determine 
presence of radiation; daily air samples at 
the tank farm valve box were not 
consistent with the Radiological Control 
Manual; and ICPP had not identified the 
requirement or implemented a program to 
inspect loading and unloading areas of 
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treatment, storage, and disposal units daily 
when they were not in use. 

An underlying assumption that requirements 
had been incorporated into existing auth
orization basis and facility procedures 
requires validation through oversight. 

Compliance is essential to an effective safety 
management program. However, compliance 
requirements were being misunderstood and 
improperly applied. Examples include: 

• The Assistant Deputy Secretary for Field 
Management issued a letter challenging 
operation officers to "push back" on draft 
DOE orders that were too prescriptive. ID 
then instructed LMITCO to not let overly 
prescriptive requirements become a 
burden. This led to confusion about 
applicability and implementation of existing 
requirements of approved and issued 
orders. 

• ID and LMITCO personnel indicated that 
DOE order requirements would be con
sidered less important when the necessary 
and sufficient process is implemented. One 
programmatic document stated that "All 
policies, procedures, and DOE orders are 
negotiable if you can demonstrate a safe 
means of accomplishing work." Alter
natives to DOE order requirements may be 
instituted under the system; however, such 
changes must be accomplished by exten
sive reviews by ID and subsequent modi
fication to the LMITCO contract. Mis
understanding of similarities between the 
standards/requirements identification docu
ment (S/RID) and "necessary and 
sufficient" processes exists. 

The concern is that this confusion could 
decrease sensitivity and relax compliance 
with current requirements, with serious con-
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sequences. Compliance with DOE orders is 
not optional, and deviations must be formally 
approved. S/RID must not be delayed in 
anticipation of implementing the "necessary 
and sufficient" program. 

Coordination in defining and implementing the 
"necessary and sufficient" approach in place 
of the S/RI D process among DOE Head
quarters, ID, and LMITCO should be under
taken to eliminate false starts and un
necessary expenditure of funds. In the 
interim, DOE and industry requirements 
should be fully implemented through direction 
and training. 

Although the INEL had not identified a specific 
facility or project for which the application of 
the Work Smart standards, also known as the 
"Necessary and Sufficient Closure Process" 
(DOE Policy, Order and Manual 450.1) is 
appropriate. Potential applications continue 
to be reviewed for applicability. The transition 
from the old to the new DOE orders is being 
conducted in accordance with DOE Policy 
450.2A which requires an integrated review of 
saft~ty requirements to assure an effective 
transition. Integrated reviews are currently 
being conducted and will result in 
recommendations to the ID Management 
Board for contractual changes related to the 
required DOE orders. 

Hazards Analysis 

The results of the August 1995 safety 
management evaluation noted that ID had 
provided clear guidance and direction to 
LMITCO for the establishment and main
tenance of authorization basis documents for 
hazardous operations and activities, including 
specific guidance for the preparation of a 
sitewide implementation plan for DOE Orders 
5480.22 and 5480.23, which delineate 
requirements for technical safety require-
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ments and SARs. Further, ID had devoted 
attention and resources to SARs for its 
facilities. Most SARs at ID had been updated 
within the past five years, and several were 
approved within the last two years. 
Consequently, ID and LMITCO were 
relatively well positioned to modify and 
update SARs as necessary to meet the 
revised requirements of DOE Orders 5480.22 
and 5480.23 and mission changes. The SAR 
process used at INEL was effective, and 
LMITCO had made progress toward the 
development, completion, and approval of 
SAR modifications in accordance with DOE 
Order 5480.23 for many key INEL facilities. 

The adequacy of the accident analysis 
calculations and assumptions used to support 
the new and updated SARs at the ICPP need 
to be improved. There are discrepancies 
between new and existing safety docu
mentation and the as-built conditions, and 
between safety documentation and the ex
pected operations of systems under postu
lated design basis accident conditions. These 
items indicate a need for increased focus on 
SAR maintenance and upgrade processes. 
Facility-level procedures were generally 
comprehensive, detailed, and reflective of 
current facility operations. There were, how
ever, a number of instances where require
ments were not identified, had not been 
adequately analyzed, or were not effectively 
implemented. 

Implementation of Requirements 

Implementation of programs was generally 
effective. At the facility level, programs such 
as radiation protection, waste management, 
industrial safety, industrial hygiene, 
construction safety, criticality safety, and 
process safety were generally implemented in 
compliance with applicable requirements. 
Most programs were effective, and a number 
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of significant strengths were identified. With 
the exception of certain issues related to 
subcontractor safety performance (discussed 
under Principle #1, Line Management 
Accountability for Performance), the per
formance of LMITCO subcontractors re
viewed during this evaluation was generally 
good, as evidenced by low numbers of first 
aid injuries, lost time accidents, and lost work 
days. 

Assessment Programs 

According to the August 1995 safety 
management evaluation report, some aspects 
of the ID compliance assessment program 
were not sufficiently formalized or systematic 
to ensure that all important areas receive 
appropriate and objective review. 
Recognizing this, ID recently established a 
process improvement team to examine the 
overall role and structure of ID oversight. ID 
lacked an effective self-assessment program. 
In addition to evaluating contractor safety 
performance, ID is responsible for assessing 
its own operations (i.e., self-assessments). 
ID had not implemented a formal self
assessment program and had conducted few 
assessments. The lack of an effective 
self-assessment program was particularly 
important in light of the ongoing changes in 
oversight approach (i.e., to an "arm's length" 
approach) and the ongoing transition to 
matrix management. A self-assessment 
program is one of the keys to determining 
whether the approaches are functioning as 
intended and producing the desired results. 
There are a number of positive aspects to the 
LMITCO assessment programs. For example, 
risk-based techniques were used to 
determine the scope and frequency of 
appraisal activities. 

Auxiliary Reactor Area (ARA) and TRA line 
managers were proactive in establishing 
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facility-specific formal self-assessment 
programs, and acceptance criteria had been 
developed for each of the Transuranic 
Storage Area functional areas. Despite some 
positive aspects, the LMITCO assessment 
program was not systematic or 
comprehensive, and safety-related audits and 
self-assessments were not performed on a 
regular basis. For example, self-assessments 
of the INEL radiological control program were 
not fully developed, and few assessments 
had actually been conducted. Further, the 
self-assessment program was not 
comprehensive and had not been established 
at some facilities.. (The sitewide guidance on 
the conduct of self-assessments that was 
scheduled to be issued in December 1995 
had still not been issued as of October 1996). 
Neither ID nor LMITCO identified certain 
longstanding deficiencies. The lack of a 
systematic and comprehensive compliance 
assessment approach was a likely contributor 
to some of the implementation issues 
identified during the August 1995 evaluation. 

Principle #3 - Competence Commensurate 
with Responsibilities 

Staffing and Qualifications 

ID and LMITCO managers and workers 
generally displayed competence commen
surate with responsibilities. ID was staffed 
with experienced senior managers 
knowledgeable of and actively involved in 
facility operations and safety, and had 
established an excellent D&D safety record. 
Implementation of Defense Nuclear Facilities 
Safety Board (DNFSB) Recommendation 93-
3 and training at the facility level could be 
improved. 

LM ITCO had over 70 experienced senior 
managers who brought fresh perspectives on 
safety management. These "new" managers 
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complemented the facility-specific skills and 
qualifications of the INEL workforce. 

Technical Competence and Knowledge of 
Hazards 

ID and LMITCO workers and line managers 
demonstrated understanding and recognition 
of workplace hazards at INEL. Staff 
supporting the line organizations in such 
areas as ES&H, engineering and 
maintenance, and training demonstrated a 
similar competence level. One reason for this 
degree of safety awareness was commitment 
to the use of dedicated crews. ID and 
LM ITCO managers had minimized changes 
of laborers within each crew and moved 
entire crews from job site to job site, rather 
than moving individuals from different crews 
and organizations to perform the work. 

Worker Participation and Empowerment 

Workers recognized workplace hazards and 
understood their authority and responsibility 
to stop work when necessary to protect 
personnel and the environment. Worker 
participation and involvement in the safety 
programs and procedures were clearly 
evident and supported by both ID and 
LMITCO management. 

Workers were technically capable of 
responding appropriately to hazards, and 
management supported the priority of safety 
over production. Personnel at all facilities and 
all levels of the organization demonstrated 
enthusiasm for and involvement in safety 
programs. Workers exhibited the technical 
capability to recognize and respond to work
place hazards and refuse work assignments 
when appropriate; They also had the 
authority to stop work when necessary. 
Personnel interviewed indicated that they 
would not hesitate to stop operations to 
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resolve a safety concern, and several 
indicated that they had done so on past 
occasions. 

The workers' authority and willingness to stop 
operations without fear of recrimination 
indicated management's support for and the 
priority status of safety. Active and ongoing 
employee involvement in improving protection 
of workers, the public, and the environment 
was also evident through safety committees 
and safety meetings across the site. Both ID 
and LMITCO had employee concerns 
programs that serve as vehicles for INEL 
personnel to voice ES&H issues with the 
understanding that they would be addressed 
expeditiously, without retribution, while 
maintaining anonymity. 

Training Program 

According to the August 1995 safety 
management evaluation report the LMITCO 
and ID training programs required improve
ment. LMITCO should accelerate the imple
mentation of the consolidated training pro
gram at the facility level to ensure structure 
and consistency across the site. ID should 
also accelerate and formalize their program. 

ID personnel were provided appropriate 
site-specific training in subjects that are 
requirements for unescorted facility access, 
such as radiation protection. They also 
attended training courses in a variety of 
general subjects, such as total quality 
management. Training was also provided 
through on-the-job training, informal 
instruction by more senior staff, and 
attendance at technical courses. ID training 
programs had not been founded on a 
systematic approach. Although ID staff were 
competent, the existing training program did 
not provide sufficient assurance that 
competency would be maintained and that 
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additional competence would be developed to 
support the strategic vision for INEL. 

The LMITCO training program was 
undergoing a major transition associated with 
the integration of the facility-specific 
programs into a sitewide consolidated 
program. During this transition, training 
continued in com- pliance-related areas. The 
existing training programs, which were 
developed and implemented primarily by the 
previous contractors, ran the spectrum from 
excellent to marginal. Facility-specific 
programs were inconsistent in their approach, 
and there were some gaps in training. 
Although some programs lacked rigor, most 
facility personnel demonstrated a good 
understanding of their safety responsibilities 
and the hazards associated with their 
workplace. 

The experience level of the personnel and the 
initiative of individual LMITCO managers to 
provide on-the-job and informal training 
(especially evident in the ICPP ES&H matrix 
organization) have generally compensated for 
current weaknesses in LMITCO facility-based 
training programs. The responsible LMITCO 
personnel (i.e., the INEL Institute Director and 
LMITCO Training Manager) were aware of 
most of these weaknesses and have taken 
action to ensure that they are corrected in the 
new policies and procedures. The LMITCO 
training organization was performing its 
mission adequately and had developed a 
systematic program management process to 
ensure that the consolidated training program 
was developed and implemented. 

2.3 IMPLEMENTING PROGRAMS 

Environmental Protection Program 

Deficiencies identified during the August 1995 
Oversight evaluation could impact environ-
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mental safety. Conditions of concern in
cluded soil contamination, delays in the 
disposition of hazardous materials, extended 
storage of hazardous materials, waste 
manager training, and emergency manage
ment implementation. Sitewide Issue 1 also 
identifies activities that directly impact the 
effectiveness of the environmental protection 
program. 

An ID assessment of INEL environmental 
management systems was documented in a 
report dated July 3, 1996. The assessment 
was chartered by ID to evaluate line manage
ment systems in place to ensure environ
mental compliance and oversight. A funda
mental feature of the programs assessed was 
the high work ethic and technical strengths 
evident in the workforce. Environmental 
compliance, however, appears to be based 
largely upon fractional, reactive programs. 
The overall compliance posture often results 
from "inspect, find, and fix" rather than 
mature planning and implementation 
process/systems that promote or "build in" 
compliance while fostering preventive 
measures. 

The lack of clear-cut environmental roles, 
responsibilities, and authorities appears to 
have the single most substantial impact on 
INEL's ability to maintain inter-organizational 
functional relationships vital to effective 
management systems. Oversight and 
assurance activities appear to dispropor
tionately focus on compliance assessments, 
walkdowns, and spot checks without attention 
to the aforementioned planning and 
processes/systems. Moreover, the corrective 
action practices for routine compliance issues 
are not integrated with root cause analyses 
and lessons learned management systems; 
these could build preventive measures into 
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planning and implementation. The most 
fundamental underlying factor for all observed 
conditions appears to be a lack of clear 
articulation of management's commitment to 
environmental compliance during a difficult 
INEL transition involving high-impact changes 
in the contract, management, organization, 
mission, and budget. 

ID developed a comprehensive Corrective 
Action Plan to address the management 
system deficiencies delineated above. The 
core long-range component proposes the 
adoption of a formal environmental manage
ment system (EMS) consistent with the 
provisions of IS014000, a voluntary inter
national consensus standard. This EMS will 
help ID establish and meet its own policy 
goals through objectives and targets, organi
zational structures and accountability, 
management controls, and review functions, 
all with top management oversight. Several 
short-range tasks that will be institutionalized 
as components of the EMS are being con
currently pursued, such as the establishment 
of an environmental training program, deline
ation of roles and responsibilities, and the 
enhancement of environmental oversight and 
tracking/trending programs. The EMS will be 
completely integrated and aligned with the ID 
safety management system initiative in 
response to DNFSB 95-2, and in fact will 
function as the environmental component of 
that system. 

Nuclear Safety Program 

Two specific technical oversights were noted 
in the design and operation of selected safety 
systems of the ATR (backup dampers and air 
supply and fire water injection system piping). 
According to an update by ID in December 
1996, both items have been corrected and 
new processes have been put in place to 
prevent recurrence. 
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Worker Safety and Health Program 

Deficiencies recorded in safety basis, 
training, and radiation control programs could 
increase the risk to the workforce. For 
example, an April 1995 Office of Oversight 
report, "Radiological Protection Programs 
within the Department of Energy," concluded 
that ID and LMITCO were structured to 
support implementation of an adequate 
radiological protection program. Surveillance 
activities and the previous contractor's Fourth 
Quarter Radiological Controls Performance 
Indicator report indicate that field im
plementation of radiological work practices 
does not consistently support maintaining 
radiation exposures as low as reasonably 
achievable. ID had not effectively managed 
the contractor in resolving previously 
identified issues, as evidenced by the 
contractor's inability to accurately track, trend, 
and prioritize identified issues. The 1995 
Oversight evaluation suggests that progress 
has been made, but additional improvements 
are necessary. 

Hazards analysis and authorization basis 
processes required increased management 
attention in some areas. Weaknesses could 
lead to unsafe or unanalyzed conditions that 
could diminish the safety of workers, the 
public, or the environment. Several 
conditions suggest that additional attention is 
needed: 

• At TRA/ATR the inoperability of the 
confinement backup dampers, a 1990 
modification, and action items associated 
with the dampers were closed and 
accepted without ever being operational 
(no formal documentation exists to justify 
operation with inoperable backup dampers, 
and there was no indication that ID was 
informed of the situation); modifications 
required to support the design basis 
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seismic qualification of fire water injection 
system piping were not completed; and 
only limited resources and attention have 
been committed to the resolution of these 
seismic concerns. Comments provided by 
ID in December 1996 update the status of 
this item: these technical oversights have 
been corrected, and new processes have 
been put in place to prevent recurrence. 

• Within ARA, analysis did not identify that 
improved housekeeping controls were 
needed at ARA Ill to further reduce worker 
exposure hazards (i.e., cluttered work 
spaces and walking surfaces, sharp 
objects, sizing of salvaged materials, falling 
objects and electrical cords). 

• Within ICPP, inadequate hazards analysis 
on ICPP-666 fuel movement were noted 
during the latest Oversight evaluation. 
ICPP had not yet developed or 
implemented a requirement for lateral 
shielding of nuclear fuel, creating the 
potential for increased radiation exposure 
if personnel were to access the empty fuel 
cutting pool. 

• SAR and safety assessments for the 
ROVER facility should be more compre
hensive (i.e., they should cover the full 
spectrum of accidents, interdependencies 
of shared systems, aging and degradation 
of equipment operability and reliability). 

• Other examples: The TRA portion of the 
implementation plan for DOE Orders 
5480.22 and 5480.23 has not been timely 
and lacks rigor and formality, and some 
bases for interim operations (BIOs) in the 
plan require improvement. Accident 
analysis calculations and assumptions 
used to support the SAR at the ICPP need 
to be improved. There were also some 
discrepancies between new and existing 
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safety documentation and expected opera
tions of systems under postulated design 
basis accident conditions. 

Formal mechanisms to ensure accountability 
were lacking at INEL, causing difficulty in 
effectively correcting deficiencies. For exam
ple, at the RWMC facility there is no 
mechanism in place to ensure that 
radiological control managers are account
able for radiation protection, and formal 
mechanisms for ensuring accountability 
through performance evaluations could be 
improved. LMITCO managers and super
visors do not have well defined safety and 
performance criteria in their rating plans, and 
LM ITCO radiological control managers do not 
have position descriptions or performance 
appraisal criteria; the "360-degree review" 
process lacks evaluation criteria specifically 
dealing with worker safety; and roles and 
responsibilities for the RWMC facility 
management team for Pit 9 operations are 
not specific or clearly communicated. 

At TRA/ATR, accountability for ES&H 
responsibilities and performance is not well 
established in the environmental support 
organization. Roles, responsibilities, and 
accountabilities are not specified. Each staff 
member has an identical position description 
within a given job category. Further, the 
position description for the ID environmental 
facility engineer at TRA does not correlate 
with the actual duties on site. 

Facility Safety Program 

The 1995 safety management evaluation 
identified several potential program enhance
ments in such areas as requirements 
management, hazards analysis, self-assess 
ment, training, contractor safety, and 
radiation protection. These deficiencies 
collectively su~1gested that continuing 
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management attention was needed, 
especially during the period of policy and 
procedure consolidation, matrix management 
implementation, and mission transition. 
Further, a 1994 chemical vulnerability review 
identified some areas for improvement. 

LMITCO staff were unclear about their 
responsibility for contractor safety. Several 
conditions were noted, suggesting that clarity 
is needed to preclude degradation of the 
overall program. Some LMITCO personnel 
incorrectly indicated, during the Oversight 
evaluation, that subcontractor activities were 
not their responsibility, but that their 
responsibilities were to protect LMITCO 
personnel from subcontractors' unsafe prac
tices. Further, workers at Pit 9 had been 
working in areas with slightly elevated radi
ation levels for an extended period of time. 
This issue did not receive priority attention 
from LMITCO, because some LMITCO 
personnel did not believe that their responsi
bilities extended to subcontractors working in 
the area. 

The roles and responsibilities of ID and 
LMITCO personnel in regard to oversight of 
the safety performance of contractors working 
on fixed-priced activities needed to be better 
defined. For example, there was confusion 
concerning the RWMC facility management 
team's authorities with respect to day-to-day 
activities. Their reluctance to take action 
stemmed primarily from cost implications 
(e.g., shutdowns could be backcharged at 
$9,000 per hour). The staff was therefore 
reluctant to direct fixed-price contractors to 
resolve a safety issue that does not clearly 
violate the Health and Safety Plan or a 
specific requirement of the contract. 

Lastly, Lockheed Environmental Systems and 
Technology Company (LESAT) and LMITCO, 
both divisions of Lockheed, are both client 
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and customer to each other in this 
subcontracting arrangement. This potential 
conflict of interest received considerable 
attention, but could impact safety. For 
example, it had delayed resolution of a 
safety issue involving Pit 9 (i.e., 
arrangements to provide water for fire
fighters). 

The 1995 safety management evaluation 
noted that existing INEL training programs did 
not provide sufficient assurance that 
competence would be maintained and 
additional competence developed to support 
the strategic vision for INEL. Management 
commitment was inconsistent, as evidenced 
by the limited budget, key vacancy, and 
failure to always use training professionals. 

Training deficiencies identified by the 
Oversight team were considered a con
tributory cause of many other deficiencies 
found during the evaluation. Noted were 
process deficiencies, curriculum shortfalls, a 
lack of comprehensiveness, policy shortfalls, 
integration issues, and a lack of funds/funding 
priority to cause effective and timely 
correction. The following examples illustrate 
the training concerns at INEL: 

• At ARA, there was a lack of a process to 
ensure the effectiveness of training pro
grams. A LMITCO quality assurance 
inspector did not have the required 
radiological control training and could not 
enter the area where low-level waste 
boxes were stored to conduct waste 
acceptance criteria inspections; 
radiological control technicians responsible 
for documenting radiation surveys of waste 
shipments were not provided training on 
recent changes to documentation 
requirements for waste packaging and 
transportation; and no formal training on 
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waste acceptance criteria was provided to 
waste generators per- forming D&D. 

• At TRA/ATR, the level and types of 
environmental training provided to ID 
Facility Representatives was inadequate, 
and inconsistency in technicians' 
continuing training was noted. 

• At ICPP, deficient areas included a lack of 
formal training, raising a concern that the 
amount of funding dedicated to training 
may not be adequate to sustain a highly 
qualified and trained ES&H workforce; 
deficiencies in continuing training for radi
ation control technicians and procedures 
changes could result in the loss of control 
of radioactive material, the spread of 
contamination outside the controlled area, 
and excessive radiation exposure to 
personnel; and ICPP had not implemented 
a comprehensive program to provide initial 
and continuing training to waste generators 
on waste characterization and minimization 
programs and initiatives. There were no 
policies to develop training or qualification 
programs to ensure competence in 
criticality safety and project management; 
training required by the waste minimization 
plan was discontinued to foster employee 
awareness of actions related to the 
consolidation; and the central pollution 
prevention organization developed training 
modules that had not been incorporated 
into the ICPP training program. 

• At RWMC, some aspects of the training 
program were not sufficiently formalized or 
systematic (e.g., no processes to identify 
additional training needs and ensure the 
effectiveness of training). LESAT per
sonnel who coordinate and direct the work 
at Pit 9 were not qualified to evaluate the 
environmental impact of construction 
activities. 
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ID had not implemented a formal self
assessment program. It is especially 
important to c:orrect this management 
shortfall because of the significant changes 
occurring in mission, management, and 
contracts. 

Indications that the self-assessment program 
was less than effective were that safety
related audits and self-assessments were not 
performed on a regular basis, were not com
prehensive, and were not established at 
some facilities; sitewide guidance had not yet 
been issued, resulting in significant appli
cation variations from facility to facility; and 
some important performance indicators were 
not notformally tracked or trended to identify 
possible areas of risk to INEL. 

Without effective self-assessment, unaccept
able conditions may exist without correction 
for extended periods. The following 
examples illustrate the breadth of the concern 
of conditions that ID had not identified: 

• Shielding and seismic deficiencies were 
noted in the empty fuel cutting pond. 

• Duplicative and conflicting sitewide 
industrial and construction safety manuals 
were developed by two separate ICPP 
organizations. 

• Few assessments of the INEL radiological 
control program had been conducted, and 
no formal review of specific training 
programs not conducted. 

• Programmatic weaknesses in tracking, 
prioritizing, and resolving past safety 
issues were noted at TRA. (See bullet on 
TRA/ATR under Worker Safety and Health 
Program). 
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• The subcontracting arrangements at the 
Transuranic Storage Area-Retrieval 
Enclosure do not provide assurance that 
subcontractors comply with Occupational 
Safety and Health Administration 
requirements. This was not identified by 
the self-assessment program. 

• Auditing and self-assessments were not 
occurring at TRA/ATR on a regular basis 
(i.e., the radiological program was not fully 
developed and implemented, and few 
assessments had been conducted). 

LMITCO was now developing the elements of 
an integrated self-assessment program. 

Within the chemical safety program, three 
concerns were identified during the 1994 
DOE chemical vulnerability review: (1) con
tamination of soil by discharge of large 
uantities of hazardous materials; (2) hazar
dous materials and wastes that have been 
stored for extended periods, with delays in 
determining their final disposition; and (3) 
weaknesses in the implementation of the 
emergency management program that could 
result in a less than optimum response. 

2.4 SAFEGUARDS AND SECURITY 
PROGRAMS 

Pmtection program management at ID was 
noted as providing adequate protection to its 
priority security interest during the May 1993 
Office of Security Evaluations inspection. 
However, there has been a great deal of 
change at INEL since then. As planned, 
nuclear material has been consolidated 
dramatically, the contractors have been 
consolidated to one, security areas have 
been reduced, and personnel and security 
clearances have been cut significantly. 
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Additionally, with the implementation of the 
pilot oversight program for business manage
ment, the number and frequency of external 
reviews and surveys is being significantly 
reduced. 

Several deficiencies in protection program 
management were noted in 1993, but the 
overall program was adequate. While the ID 
survey program was found to be generally 
effective, with noteworthy benefits from the 
nuclear material survey corrective actions 
process, additional management attention 
was required. Special nuclear material 
(SNM) was adequately protected in 1993 in 
spite of material control and accountability 
(MC&A) weaknesses. Much has been done 
to consolidate and improve SNM protection 
since 1993. Even with the cessation of the 
INEL helicopter program, the protective force 
continues to be evaluated as effective, and 
physical security was perceived to be ade
quate at all facilities. 

With systemic weaknesses noted in both the 
classified and unclassified computer security 
programs, protection of classified and un
classified sensitive information was not 
uniformly effective. 

There are annual reviews of LMITCO's 
program, and therefore three have been 
conducted since 1993, the last in conjunction 
with the Business Management Oversight 
Pilot (BMOP). LMITCO's self assessment 
program in this area has, in the last year, 
improved. A data base has been established 
for tracking and trending within LMITCO 
which complements the Safeguards and 
Security Information Management System in 
DOE. Through negotiations of performance 
measures for the BMOP, DOE safeguards 
and security personnel have been able to 
more clearly communicate their expectations 
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to LMITCO and conversely the contractor has 
been able to tailor its self assessment pro
gram to be responsive DOE's needs. 
Partnering with the contractor has resulted in 
more communication and continuous im
provement in many areas, even though 
formal audits have been reduced. 

3.0 SITEWIDE ES&H ISSUES 

3.1 ISSUE DESCRIPTIONS 

Sitewide Issue 1: The environmental 
restoration program requires careful 
balancing of remediation and safety 
objectives. 

ID and LMITCO have an aggressive environ
mental restoration program, the conduct of 
which will require balancing of remediation 
objectives with protection of workers, the 
public, and the environment. This program 
includes the treatment and deposition of HLW 
and mixed wastes presently in storage at 
INEL. 

The Federal Facilities Compliance Act of 
1992 (FFCA) requires the Secretary of 
Energy to develop Site Treatment Plans 
(STPs) for treating mixed waste for each 
facility at which DOE stores or generates 
mixed waste. The FFCA amends the RCRA, 
which defines requirements for the manage
ment of hazardous waste and contains 
restrictions on the land disposal of hazardous 
waste. In general, DOE sites that store 
mixed waste, including INEL, are not in 
compliance with RCRA land disposal restric
tions because treatment facilities are not 
available for mixed waste. 

ID developed and submitted a proposed site 
treatment plan to the State of Idaho in April 
1995. The site treatment plan was approved 
in October 1995. 
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INEL has large quantities of mixed waste in 
storage. Site operations, environmental 
restoration, D&D, and research activities will 
generate additional mixed waste. Liquid HLW 
treatment is expected to continue at the 
NWCF. INEL needs to maintain a path 
forward to tackle treatment and disposal of 
high level and mixed wastes while assuring 
worker, public and environmental safety. 

Sitewide Issue 2: Facilities used for 
storing spent fuel present increasing 
vulnerabilities in terms of worker 
exposure and remediation cost. 

INEL stores a large fraction of the non
production and naval spent nuclear fuel under 
the control of DOE. The INEL storage 
facilities vary significantly, from modern, 
dedicated fuel ste>rage pools to older facilities 
not designed for fuel storage. 

The Secretary of Energy initiated a DOE-wide 
assessment of the vulnerabilities of stored 
spent fuel and other reactor irradiated nuclear 
materials in August 1993. The ICPP 
Underwater Fuel Storage Facility (CPP-603) 
was one of the facilities that the assessment 
concluded warranted priority management 
attention to avoid unnecessary increases in 
worker radiation exposure and cost during 
cleanup. 

The Spent Fuel Working Group report stated 
that there appears to be no immediate or 
clearly significant safety or environmental 
concern arising from any of the INEL facility 
vulnerabilities. There are, however, 
increasing vulnerabilities arising from a 
combination of concerns in performing day
to-day activities without an overriding mission 
and in the absence of a clearly understood 
plan for disposal and/or conditioning of spent 
fuel. The report also indicated there has 
been a gradual, but significant, deterioration 
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of barriers designed to prevent the release of 
radionuclides into the environment. 

An environmental assessment for the TAN 
Pool Stabilization project was completed. 
The TAN project is designed to remove core 
debris and fuel from the storage pool and 
place it in a storage facility that meets all 
requirements. The project also includes 
transfer of some fuel to the ICPP for storage. 
The finding of no significant impact (FONSI) 
has been delayed due to the status of the 
DOE spent nuclear fuel management and 
INEL environmental restoration and waste 
management programs' environmental impact 
statement. The delay in issuing the FONSI 
delays facility construction for TAN fuel 
storage at ICPP. 

In .June 1993, due to a lawsuit filed by the 
State of Idaho, a court order was issued to 
DOE requiring that all fuel be moved out of 
CPP-603 storage pools by the end of year 
2000. DOE and LMITCO are in the process 
of moving fuel to the CPP-666 storage facility. 
The transfer of fuel from the north basin of 
CPP-603 was completed in March 1996, and 
from the middle basin in August 1996; work 
has started on the south basin. In April 1995, 
the DOE programmatic spent nuclear fuel 
management and INEL environmental 
restoration and waste management 
programs' final environmental impact 
statement was completed. The environmental 
impact statement evaluates impacts 
associated with different options for spent 
nuclear fuel management (i.e., no action, 
decentralization, 1992/1993 planning basis, 
regionalization, and centralization). The 
preferred alternative is regionalization, which 
calls for continued shipment and storage of 
naval nuclear fuels at INEL. The 
environmental impact statement was disputed 
by the state, and there was a court injunction 
preventing any spent nuclear fuel shipments 
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into Idaho. The issue was resolved in 
October 1995. The resolution allows for 
shipment to and storage of fuel at INEL, with 
the agreement to remove all fuel by the year 
2035. Failure to meet the agreement results 
in financial penalties for the government. 
When fuel movements into Idaho resumed, 
they were met with resistance from the 
Shoshone-Bannock Indian Tribe at the Fort 
Hall Reservation. The Navy and the DOE are 
now negotiating with the Tribe for movement 
of fuel across the reservation. 

Sitewide Issue 3: Effective imple
mentation of the consolidated manage
ment contract requires fundamental 
change in contractor management and 
DOE oversight. 

ID awarded an innovative consolidated 
management contract to LMITCO in October 
1994 for the operation of INEL. Effective 
implementation of this contract will require 
fundamental changes in how LMITCO 
manages ES&H programs and directs 
subcontractors and how ID provides 
oversight. The contract contains all eleven 
elements of contract reform and has a strong 
output orientation, with increased 
accountability, liability, and reward for 
contractor performance. The contract is 
intended to save money, provide incentives 
for performance, and emphasize diversity and 
technology commercialization. The contract 
solicits work to be outsourced or privatized. 

The LMITCO contract consolidates business 
activities, technical activities, and 
management. Senior management was 
heavily affected by the transition, and almost 
immediately after the contract was awarded 
LMITCO reduced the INEL workforce by 
approximately 1,250 people. The resultant 
change in personnel, consolidation of the 
workforce, and fear of job loss resulted in 
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poor morale, which is also affected by 
changes in established programs (e.g., health 
and safety). Poor morale can lead to lower 
sensitivity to workplace safety, and although 
there have not been any severe accidents or 
injuries, the accident and injury rate has 
increased. 

LMITCO and DOE have agreed to transition 
to performance-based incentives. To 
implement this change, the contract award 
fee will gradually decrease over the next five 
years as the incentive fee increases. In the 
fifth year, the targeted total fee will be 
proportioned as 80 percent Incentive fee and 
20 percent award fee. The incentive fees are 
developed by the contractor, negotiated with 
ID, and issued as contract modifications. 
Several ES&H incentives are currently in 
place: the first is based on the Safety and 
Health Cost Index, which is a recognized 
DOE standard; the second focuses on the 
implementation of the voluntary protection 
program and achieving "Star" status; a third is 
to motivate the contractor to outsource or 
privatize operations for cost savings (e.g., the 
Pit 9 demonstration project at the RWMC was 
recently privatized by LMITCO). 

Sitewide Issue #4. Need for improvement 
in Work and Operating Performance. 

LMITCO is in the process of developing a 
corrective action plan to address permanent 
and long-lasting actions to reverse the current 
adverse trend in ES&H performance and to 
restore the appropriate level of vigor and 
formality in the interrelated processes 
necessary to assure an adequate level of 
worker safety. 

The above actions have been directed by ID 
in response to a number of incidents that ID 
believes are indicative of a broad breakdown 
of interrelated processes necessary to assure 
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an adequate level of worker safety. These 
processes include worker training and skill of 
the craft, work control and related processes 
(including hazard identification and control), 
and supervision of work. Despite efforts, 
including implementation of actions 
recommended by independent review teams, 
work and operations performance continued 
at a substandard level. ID cited incidents 
experienced by LMITCO that occurred in 
1996, such as a workplace fatality, a serious 
electrical shock, and numerous unplanned 
exposures and near misses involving 
common workplace hazards and a variety of 
LMITCO and subcontractor organizations at 
the INEL site and Idaho Falls facilities. 

3.2 SITEWIDE ISSUE STATUS 

Table 1 characterizes sitewide issues in 
terms of an issue statement, primary 
concerns, site activities, and progress 
evaluation. 

4.0 KEY FACILITIES 

4.1 FACILITY MISSION 

Idaho Chemical Processing Plant Spent 
Fuel Storage Area - (FSA) 603/651/666/749 

This operational area is comprised of various 
buildings that provide both wet and dry 
storage of irradiated and unirradiated nuclear 
fuels. The primary FSA facilities include CPP-
603 and CPP-666, both of which provide 
underwater fuel storage primarily for spent 
Navy fuels. 

The CPP-603 includes the collocated 
Irradiated Fuel Storage Facility (formerly 
called the Graphite Fuel Storage Facility), 
which provides above-ground dry fuel storage 
for graphite-type fuels, ROVER, Fort St. 
Vrain, Peach Bottom, and TREAT fuels. The 
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Underground Fuel Storage Facility (CPP-749) 
provides storage for Fermi I and Peach 
Bottom fuels. 

Movement of nuclear fuels from wet storage 
at CPP-603 to wet storage at CPP-666 is 
under way. These fuels consist primarily of 
expended Navy fuels, but also contain a wide 
variety of expended fuels from foreign and 
domestic research reactors that are clad with 
aluminum, stainless steel, and zirconium. 
The CPP-603 basins do not meet current 
requirements for wet storage of nuclear fuel; 
they are unlined, lack leak detection systems, 
and have known seismic construction 
deficiencies. Additionally, some fuels will 
require canning before being moved because 
of the current state of corrosion. The CPP-
666 basins meet existing standards for wet 
storage of nuclear fuel. 

CPP-651 is undergoing a systematic fuel 
storage review that has identified a series of 
administrative violations of technical 
specifications for fuel storage. The CPP-651 
facility is not normally occupied. 

Idaho Chemical Processing Plant - New 
Waste Calcining Facility {NWCF) 

The NWCF is used to calcine liquid HLW held 
in underground storage tanks at the ICPP. 
Calcining results in an eight-to-one volume 
reduction, thereby producing a safe 
temporary storage form for the material. The 
facility is currently in maintenance shutdown 
for installation of an HLW evaporator. NWCF 
is expected to restart operations in 1997. 

Idaho Chemical Processing Plant (ICPP) -
(except FSA and NWCF) 

The rest of the facilities at ICPP consist of 
chemical processing, infrastructure support 
(such as utilities and laboratories), and re-
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ISSUE 

1. The environmental 
management program requires 
careful balancing of 
remediation and safety 
objectives. 

2. Facilities used for storing 
spent fuel present increasing 
vulnerabilities in terms of 
worker exposure and 
remediation costs. 

3. Implementation of the 
consolidated management 
contract requires fundamental 
change in contractor 
management and DOE 
oversight. 

4. Improvement is needed in 
work and operating 
performance to reverse an 
adverse performance trend. 

I 

... 
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Table 1. Sitewide Issues 

.......... 

PRIMARYCONCERf.1$<•··········· 

• Aging tanks within ICPP, secondary containment, 
and seismic stability resulted in several notices of 
noncompliance. 

• HLW inventories-7,096 cubic meters liquid waste 
and 3,741 cubic meters of waste calcine solids. 

• Avoid unnecessary increases in worker radiation 
exposure during cleanup. 

• 1950s unlined concrete pool with substantial 
diverse inventory of reactor irradiated nuclear 
materials in wet storage. 

• Corrosion of support structures and spacers. 
• Uncertainty in criticality margins. 
• Earthquake resistance, lack of precise detail as to 

condition of materials, and ventilation 
system/facility design. 

• Level of sensitivity to ES&H issues. 
• Proper balance between ES&H and productivity 

incentives. 
• Potential compromise of worker health and safety 

as services are outsourced or privatized. 

• Broad breakdown of interrelated processes. 
• Assure adequate level of worker protection. 
• Improve work and operations performance. 
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This is a stakeholder concern issue that 
does not require corrective action at this 
time. Actions are proceeding in accordance 
with the Governor's agreement. 

Fuel movements must be in accordance 
with the court order. 

• Appointment of an LMITCO Manager for 
site integration, responsible for 
addressing consolidation issues 

• Communication improvements 
• Development of contract incentives 

• Take action to prevent further safety 
incidents. 

• Provide briefing describing actions. 
• Develop corrective action plan 

addressing permanent and long-term 
actions to reverse the adverse 
performance trend. 

December 1996 

.·I 

f>~(:)(;RE§S 
1. . EEVALLJATION 

Not evaluated 
(Updated 11/96) 

Fuel movement has 
proceeded safely and 
ahead of schedule. 
(Updated 11/96) 

Not evaluated 
(Updated 11/96) 

Not evaluated 
(Updated 11/96) 
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search and development facilities. There are 
numerous D&D activities throughout the site. 
The major D&D project, currently, is the 
ROVER facility. Several of the research 
projects focus on HLW disposal, robotics, and 
spent fuel stabilization. 

Radioactive Waste Management Complex 
(RWMC) - Waste Storage Facilities, Pit 9 
Demonstration Project, Burial Grounds 

The RWMC receives low-level waste for 
disposal: receives special case waste, 
greater than Class "C", and a limited amount 
of transuranic (TRU)/mixed TRU waste for 
storage in vaults and enclosed storage 
buildings; and stores mixed low-level waste 
and mixed TRU waste on retrievable storage 
pads and in enclosed storage buildings. 
Burial ground operations commenced in the 
early 1950s; the oldest permanent building at 
the RWMC was constructed in 1974. There 
are also several waste remediation projects 
on site. 

Construction of the Waste Storage Facility 
(WSF) was completed in April 1996. The 
WSF consists of eight pre-engineered metal 
buildings for receipt of certified waste from 
the C&S Waste Storage Building. The WSF 
Project also included an upgrade to the Drum 
Venting Facility that was completed in May 
1996. 

Construction is ongoing at the Pit 9 
transuranic waste burial ground remediation 
project. This activity has been privatized as 
a pilot government environmental remediation 
project. 
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Test Reactor Area - Advanced Test 
Reactor (A TR) 

The principal mission of A TR is the irradiation 
of reactor fuels and materials. This is 
performed almost exclusively for the naval 
reactors program. The reactor is also used to 
produce small quantities of cobalt-60 and 
iridium-192, which are processed in an 
adjacent hot cell. The ATR is one of the 
national sources of iridium-192 for industrial 
radiography. 

The A TR and associated A TR critical facility 
are expected to remain operational well into 
the twenty-first century. The reactor is 
capable of supporting multiple experiments in 
five of the original nine reactor experiment 
test loops. This allows variations in reactor 
coolant parameters such as chemistry, 
temperature, and pressure. 

Test Reactor Area (TRA) 

The TRA includes the Engineering Test 
Reactor (ETR), Material Test Reactor (MTR), 
Coupled Fast Reactivity Measurement Facility 
(CFRMF), Advanced Reactivity Measurement 
Facility (ARMF), and Nuclear Material and 
Inspection Storage (NMIS). The ETR and 
MTR ceased operations several years ago. 
Currently, the MTR canal and TRA-603 are 
used to store spent fuel from various reactor 
experiments sitewide. A principal concern at 
TRA-603 is the lack of a leak detection 
system. 

The CFRMF and ARMF have been in 
shutdown mode for a long period of time. 
The ETR and MTR ceased operation several 
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years ago and are defueled and awaiting 
D&D. The ARMF and CFRMF are still 
awaiting defueling after which they will be 
scheduled for D&D. Defueling is planned for 
fiscal years 1996 and 1997. The NMIS 
consolidates storage of strategic quantities of 
special nuclear material. 

Test Area North (TAN) 

The TAN has three active operations areas: 
Containment Test Facility (CTF}, Technical 
Support Facility (TSF}, and the Water 
Reactor Research Test Facility (WRRTF). 

The initial program at the CTF, involving 
nuclear reactor loss of coolant, loss of fluid 
testing (LOFT) experiments, was completed 
in 1986. The facility is now shut down and 
being readied for D&D. The Special 
Manufacturing Capability (SMC) program is 
currently located immediately adjacent to the 
LOFT facility. The structures that supported 
the CTF are maintained in standby condition. 

The TSF serves as the main administration 
and maintenance area for TAN. Current 
programs include storage of Three-Mile 
Island core debris, monitoring of spent fuel in 
dry storage casks, and SMC warehouse and 
R&D activities. 

The WRRTF houses the Separate Effect Test 
Facility, the sodium potassium deactivation 
project, and a project to test explosives 
detection systems. 

Test Area North - Special Manufacturing 
Capability (SMC) 

The SMC is an operational facility that 
develops and manufactures armor for the 
Department of Army M1A1 Abrams Main 
Battle Tank. The process entails converting 
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depleted uranium billets into a finished armor 
package using molten salt baths, rolling and 
cleaning operations, and configuration of 
materials utilizing standard machine shop 
equipment such as lathes, mills, punches, 
shears, and lasers. 

INEL Research Center (IRC) - Analytical 
and Engineering Development Laboratory 

This laboratory consists of numerous labor
atories spread between the site and Idaho 
Falls. The main facility, IRC (IF603}, is a 
DOE-owned facility located on 35 acres of 
DOE property in Idaho Falls. The IRC, esta
blished in 1984, is composed of 66 individual 
laboratories. Five other leased facilities in 
Idaho Falls, which contain laboratories, are 
located in populated areas without significant 
buffer zones. Activities at the IRC include a 
variety of advanced scientific research and 
development projects. 

Central Facilities Area (CFA) 

The CFA consists of numerous nuclear and 
nonnuclear buildings that support 
engineering, maintenance, laboratory, 
storage, service, transportation, research and 
development, calibration, and administrative 
functions for landlord and program activities. 
Construction of these buildings began in the 
early 1950s and continued through the 
1990s. 

The nuclear facilities portion consists 
primarily of a health physics instrument 
laboratory, Building CF-633, which provides 
radiation instrument calibration support. 
Building CF-685 is the INEL bus depot and 
maintenance shop. The site central 
warehouse is building CF-601. Buildings CF-
637 and CF-629 are the INEL CFA waste 
storage facilities. 
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A firing range for security personnel is located 
adjacent to the CFA and construction of a 
replacement site bus maintenance shop was 
recently completed. 

Power Burst Facility (PBF) 

The PBF was established to test reactor fuels 
under abnormal conditions. The facility is in 
operational shutdown. The reactor fuel is 
currently stored in the PBF canal. 

Radiological Environmental Sciences 
Laboratory - (RESL) 

The RESL employs 25 to 30 Federal 
employees who operate the DOE laboratory 
and administer the following programs: 

1. DOE Laboratory Accreditation Program 
(DOELAP) - IRESL administers and con
ducts, for EH-52, the DOELAP for com
plex-wide evaluation of worker radiation 
dosimetry programs, ensuring that 
personnel dosimetry programs used at 
DOE laboratories meet specific require
ments for accuracy and quality 
assurance. The DOELAP consists of two 
phases: ( 1) performance testing 
conducted under DOELAP Performance 
Test Standard DOE/EH-0027 and (2) site 
assessment based on requirements in the 
DOELAP Handbook DOE/EH-0026. 

2. Internal DOELAP - The Internal DOELAP 
team prepares simulated urine, fecal, and 
whole body samples or phantoms for the 
testing portions of the above described 
DOELAP. 

3. Mixed Analyte Performance Evaluation 
Program (MAPEP) - RESL provides the 
DOE complex with the management of 
MAPEP, the Assessment Program, and 
the Technical Support Programs, 
ensuring that DOE contracted 
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environmental analytical laboratories are in 
complete compliance with Department 
specifications. 

4. Directory of Environmental Management 
and Analysis Resources (DEMSAR) -
DEMSAR provides users and customers 
of environmental management sampling 
and analysis services with a single source 
for locating required sampling and 
analysis resources. Information describ
ing each Operations Office FSMP and 
Sample Management Organization is 
contained in DEMSAR. This automated 
version of DEMSAR provides users with 
the methods to browse, analyze, report 
and update DOE sampling and analysis 
data in an efficient and convenient 
manner. 

5. National Sample Tracking System 
(NSTS) - NSTS was developed in order to 
provide the Office of Environmental 
Management with a management 
information system to store and report 
information about complex-wide sample 
analysis activities. This version of NSTS 
allows authorized users to browse, 
analyze, report and update DOE sample 
and analysis data in numerous 
generalized and specific formats. 

6. Integrated Performance Evaluation 
Program (IPEP) - IPEP was developed 
and implemented as a comprehensive 
program for laboratories providing 
analytical data in support of DOE's 
environmental management programs. 
IPEP functions as a central source of 
information for all DOE and EPA 
performance evaluation programs. IPEP 
generates reports that cover both current 
and historical data for the various 
performance evaluation programs. 

7. NRC Reference Laboratory - RESL pro
vides the Nuclear Regulatory Commission 
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(NRG) with a Reference Laboratory for 
radiological measurements. In addition, 
RESL provides DOE and NRG with a National 
Institute of Standards Technology (NIST) 
traceable program. 

Waste Experimental Reduction Facility 
(WERF) 

Originally constructed in 1959 as the Special 
Power Excursion Reactor Test (SPERT) Ill 
Reactor, this facility was decontaminated 
and decommissioned with construction of 
WERF in 1982. Incineration operations, 
(waste treatment), began in 1984. It has two 
support buildings: the Sizing and Compaction 
Building (PER-622) and the WERF Waste 
Storage Building (PER-623). 

Processes at this facility include low-level 
waste (LLW), and mixed LLW incineration; 
LLW sizing and compaction; waste 
stabilization; receipt of incinerable, sizable 
and compactable LLW; and shipping of LLW 
offsite for incineration at Scientific Ecology 
Group in Oak Ridge, Tennessee. All WERF 
processes, except for receiving LLW, were 
shut down for three years for resolution/ 
approval of National Environmental Protection 
Act documentation. Incinerator operation has 
recommenced. The receipt, storage, sizing, 
and compaction of LLW recommenced in late 
1994. The WERF incinerator facility (PER-
609) has completed several successful 
campaigns commencing in 1985 when the 
first RCRA trial burn was conducted. 

4.2 FACILITY SUMMARY 

Table 2 summarizes key facility charac
teristics, including status, hazard classi
fication, authorization basis, worst case 
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design basis accident, and principal hazards. 

5.0 PERFORMANCE MEASURES 

The LMITCO contract was awarded on 
October 1, 1994, and runs through October 
1999. The contract has a strong output 
orientation, with increased accountability, 
liability, and potential reward for the 
contractor. The contract transitions from an 
award fee to a performance based incentive 
fee over the five years. 

Performance incentives along with associated 
performance measures are being developed 
and implemented, with ten (numbered as 
follows) currently in place. 

1. ATR Cost Efficiency: Safely and 
effectively operate the A TR at the least 
possible cost, and maximize workscope using 
available funds (FY 1996- FY 1999). 

Performance Measure: A balance between 
operating costs and operating efficiency is the 
goal. Lower operating costs make the A TR 
more attractive to new business and lessen 
the burden on current test sponsors. 

2. A TR Operating Efficiency: Operate the 
A TR in a safe, reliable, and cost-effective 
manner and to provide an incentive for the 
contractor to maximize the operating 
efficiency of the ATR. (FY 1996-FY 1999). 
Performance Measure: ATR Operating 
Efficiency is defined as the ratio of actual 
hours at full power plus scheduled outages 
hours to the maximum number of hours in the 
reporting period (beginning October 1, each 
fiscal year). Operating efficiency is effected 
by outage schedule performance and 
unplanned outages. 
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Table 2. Facility Summary 

111•llllll8tllfll••·--,. 
ICPP-FSA 

ICPP-NWCF 

ICPP 

RWMC 

TRA-ATR 

Operational 

Operational 
standby
Maintenance 
shutdown 

Operational 

Operational 

Operational 

Cat II Facilities 
(DOE approved SAR last 
updated 9/20/94) 

Cat II Facility (DOE approved 
SAR last revision 1 /96) 

Cat II & Ill Facility or less 
(DOE approved SAR) 

Cat II & Ill Facility 
(DOE approved SAR last 
updated 10/1/96) 

Cat I Facility 
(DOE approved SAR 5/96.) 

CPP-603 - sustained nuclear 
criticality accident in storage 
basin. Total dose at boundary of 
INEL would be 0.016 rem. 

Calciner vessel explosion that 
could result in fatalities if 
personnel were located in certain 
areas. Exposure to personnel 
outside the INEL boundary would 
be minimal. 

See NWCF or FSA 

Boiling liquid-expanding vapor 
explosion caused by a fire 
impingement on a propane 
storage tank causing damage to 
many buildings and failure of 
containers, with potential for off
site release of hazardous 
materials. 

Significant melting of one fuel 
element (or partial melting in more 
than one element) due to crushing 
or other accidents, could result in 
unmitigated release of 
radionuclides to the environment. 

Hazards: Deteriorating fuel; industrial hazards of high 
voltage, high noise, and construction. 

Hazards: Radiation exposure and contamination 
from high-level liquid wastes and high-level 
radioactive calcine; industrial hazards from 
chemicals, high voltage, and construction. 

Hazards: Radiation and radioactive contamination 
from prior operations; hazardous chemicals and 
mixed waste; industrial hazards of high voltage, 
noise, excavation, and construction. 

Hazards: Nonradiological and radiological hazardous 
materials with release potential; hazardous organic 
(for example, trichloroethylene) and mixed wastes in 
soil and perched water zones. 
Vulnerabilities: Handling of radioactive and 
hazardous wastes; construction activities. 

Hazards: Low-level radioactive and hazardous 
industrial wastes. 
Vulnerabilities: Radiation and contamination 
associated with irradiated fuels. 
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TRA Operational 

TAN Operational 

TAN-SMC Operational 
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Table 2 (cont'd). Facility Summary 

None to Cat II Facilities. I Fire in the Nuclear Materials Inspection 
and Storage Facility (NMIS) vault. 

Hot Cells: approved 
DOE SAR (approved 
12/94) 

Remainder - DOE 
approved SAR (currently 
under revision) 

Cat II Facility 
(DOE approved SAR 
updated 9/95) 

Cat Ill Facility 
(DOE approved SAR 
dated 4/96) 

• Draining of pool caused by earthquake: 
no significant airborne contamination 
and contamination levels at boundary 
of facility = 390 mrad/hr. 

• Release of chlorine gas in two 150-lb. 
gas cylinders in pumphouse would 
result in exceeding limit of 3 ppm 
outside of facility but not at site 
boundary. 

Aircraft impact into warehouse resulting in 
a fire which destroys all depleted uranium 
within the building. Assuming an extreme 
release the projected dose to a member 
of the public is 2.658 (CEDE-REM) at 593 
meters. 

Hazards: Irradiated nuclear fuels temporarily 
stored in shutdown reactors; residual radiation 
from activated contamination components at 
these facilities. 
Vulnerabilities: Limited maintenance due to 
funding. 

Hazards: Radiation, contamination, and 
criticality associated with the storage of 
irradiated nuclear fissile materials; hazards 
associated with chlorine gas and other 
hazardous chemicals. 
Vulnerabilities: Large quantities of Three Mile 
Island fuel and debris; seismic threats, leak 
detection capabilities, pool liners, and ventilation 
at the fuel storage pools. 

Hazards: Low level radioactivity; airborne 
radionuclides, occupational hazards associated 
with processing heavy metals that contain 
radionuclides and are pyrophoric. 
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Table 2 (cont'd). Facility Summary 

··---IRC Operational 

CFA Operational 

PBF Shutdown 

RESL Operational 

WERF Operational 

Routinely accepted by the public. 
Safety basis approved by 
contractor 
(last update 5/12/94) 

None to Cat II. DOE approved 
SAR for required facilities. Health 
and safety plans for required 
facilities. Job safety analysis 
(JSAs) for nonnuclear craft 
worker. 

Cat II Facility; BIO approved 
12/95 by DOE 

CF-690 and CF-676 less than Cat 
Ill per safety analysis published 
June 1996. CF-638 Radiation 
Calibration Lab low hazard per 
safety analysis os December 
1991 (currently under revision, 
expect new hazard class to be 
routinely accepted by public). 

Radiological facility; The 
previously approvedSAR 
approved by DOE 8/8/94 is now 
an ASA; WERF operation 
authorized with exception of 
incinerator. 

Fire at Building IF 603 started by an 
aircraft crash, resulting in 
unmitigated release of hazardous 
chemicals to atmosphere. 

Release of chlorine at CFA-642 or 
651 of 300-lb (2 cylinders) exceeds 
limits of 3 ppm outside the facility, 
but not at site boundary. 

Failure of all fuel elements and 
water drained from canal by 
explosion results in 5.1 rem at 
facility boundary and 0.998 rem at 
site boundary. 

Unsuppressed fire resulting in 
release of lead and mercury vapors, 
local effects only. 

Facility fire that consumes the 
complete LL and mllw inventory. 

Vulnerabilities: Biohazards, lasers, high 
temperature molten metals, and industrial 
hazards; lack of oversight by ES&H 
professionals. 

Hazards: Minor radiological hazards; 
industrial hazards from high voltage and 
construction; chemical hazards. 

Hazards: Radiation and contamination 
associated with spent fuel storage. 
Vulnerability: Corrosion of stainless steel 
fuel pins. 

Hazards: Hazards associated with 
chemicals. 
Vulnerability: Excess chemical inventories, 
expired chemicals, possible radiological 
exposures hazards during irradiation 
operations at CF-638. 

Hazards: High voltage, flammable liquids, 
gases, dusts, compressed gases, confined 
spaces, cryogenic systems, high 
temperature and pressure systems, inert and 
low oxygen atmospheres, direct radiation, 
chemical exposures, and high noise levels. 
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3a. Unplanned Outages: Operate the ATR 
in a safe, reliable, and cost-effective manner 
and to minimize the number of unplanned 
outages at the A TR during FY 1996 through 
FY 1999. 

Performance Measure: The number of 
Unplanned Outages during a 12 month period 
(fiscal year). This indicator will also affect 
operating efficiency but provides additional 
emphasis to operate a safe, well maintained 
plant. Unplanned outages directly reflect how 
safely the reactor is being operated. 

3b. Nuclear Safety Management at the 
ATR: Safely operate and maintain the A TR 

Performance Measures: 1 )Violations of A TR 
Safety Limits. 2) Violations of A TR limiting 
conditions for operations (LCOs). 3) Failure to 
perform surveillance requirements of the ATR 
technical safety requirements (TSRs). 

4a New Business Revenue Sharing: 
Provide an incentive to the contractor to 
aggressively pursue new business to occupy 
unused irradiation space in the A TR during 
FY 1995through FY 1999. 

Performance Measure: Revenues from 
irradiation charges indicate how much A TR 
space is being utilized by customers other 
than the Naval Reactors test sponsors. The 
methodology for calculating irradiation 
charges are described in the "Price Policy for 
the Advanced Test Reactor Materials and 
Services." 

4b New Business Engineering Sales: 
Provide an incentive to the contractor to 
aggressively pursue new business through 
engineering sales which are a leading indi
icator to future irradiation sales. 
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Performance Measure: New engineering 
sales are a precursor to irradiation charges. 
In most cases, engineering must occur before 
irradiation charges and revenues can be 
realized in the ATR. A typical lead time of 18 
months is necessary from the start of design 
to the first generation of irradiation charges. 
Maintaining new customers to share 
operating costs over the long term is reflected 
in funded design work for future reactor 
irradiations. The success of the contractor's 
marketing and sales program is first realized 
by engineering sales. 

5. Radiation Exposure at the A TR: 
Minimize radiation exposure at the ATR. 

Performance Measure: Total personnel radi 
ation exposure, as measured by total dose 
equivalent, for work on A TR activities. 

6. Safety and Health Cost Index: To 
incentivize Lockeed Technologies Company 
(Lockheed Idaho) to cost effectively operate 
in a safe and healthy manner by reducing the 
frequency and severity of injuries and ill
nesses in the workplace. 

Performance Measure: The Safety and 
Health Cost Index is a numeric value 
developed and accepted throughout the DOE 
complex that takes into consideration both 
frequency and severity of occupational 
injuries/illnesses. The value represents an 
approximation of cents lost per manhour 
worked. This incentive covers the period 
April 1, 1995, through September 30, 1999. 
Performance shall be measured and fee 
earned in successive one year periods. 

7. Safety and Health Behavioral Indicator 
Voluntary Protection Program: To incenti
vize LM ITCO to cost effectively operate in a 
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safe and healthy manner by implementing the 
volunteer protection program and ultimately 
achieving "Star" status. 

Performance Measure: Modules have been 
established as appropriate to implement 
programmatic elements resulting in "Star" 
status. These modules have been acknow
ledged as valuable program milestones in 
discussions with ID and a company that has 
achieved "Star" status. 

8. Prime Indirect Cost Incentive: The 
objective of this incentive fee component is to 
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encourage LMITCO to manage and reduce 
the overall prime indirect costs at the INEL 
over a five-year period, commencing in FY 
1995 through the end of FY 1999, through 
contractor generated innovative actions that 
result in hard dollar cost savings. 

Performance Measure: Performance for this 
five-year incentive shall be measured against 
the FY 1995 Prime Indirect Cost Incentive 
Baseline, which is established in the contract 
as $314,000,000. 
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FOREWORD 

Site profiles summarize the effectiveness of Department of Energy (DOE) line 
management in implementing the Secretary of Energy's guidin~J principles of safety 
management; the effectiveness of DOE environment, safety, ancl health (ES&H), and 
safeguards and security (S&S) programs; and key site characteristics such as 
organization, contract reform, significant issues, key facilities, performance measures, and 
site initiatives and activities. 

Profiles are a valuable planning tool for the DOE Office of Oversight in focusing appraisal 
activities, allocating staff resources, and analyzing Departmental trends. Profiles also 
serve as an authoritative reference for other stakeholders. They assist in answering 
critical questions about the state of the DOE complex: How effective are site management 
systems/programs? What trends require immediate attention? How safe are site workers 
and the public? And is the environment being adequately protected and restored? The 
analysis of the performance data contained in the site profiles provides baseline 
information regarding safety or security program weaknesses, thus allowing timely 
intervention by Department management. This information is 1reported in a format 
designed to highlight essential missions, performance, significant issues, and operational 
data at a management level. 

The Office of Oversight maintains site profiles on 20 major DOE sites. Each profile is 
normally updated semiannually through a rigorous process led by the Oversight Offices 
of Planning and Analysis and EH Residents, with significant contributions from the Offices 
of Security Evaluations and ES&H Evaluations. Line management plays a key role by 
verifying that the information is accurate, current, significant, clear, and balanced. 

Site profiles are developed using an institutionalized process of collecting data from 
multiple sources, and then collating, synthesizing, and analyzin!~ this information to 
develop an accurate evaluation of ES&H and S&S performance at the site. The data that 
forms the basis of a site profile comes from sources both internal and external to the 
Department of Energy. Site profiles will evolve in content and form as necessary to meet 
their intended objective--to have available current, comprehensive, summaries of ES&H 
and S&S information pertaining to key DOE sites. 

The site profile reflects the Office of Oversight's analysis of the best available data, and 
was verified for factual accuracy by line management prior to dissemination. Since profiles 
describe site conditions at the time of distribution, they may not reflect recent changes. 
If real time confirmation of information is required, the reader should query line 
management directly. 
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PROFILE OF 

KANSAS CITY PLANT (KCP) 

OVERVIEW 

SITE CHARACTERISTICS 

Site characteristics include information on size and location, mission, 
organization, contractual status, and major initiatives and activities. 

Date Established: 1949. 

Present Mission: 

Primary - Produce and procure nonnuclear electric, electronic, 
electromechanical, mechanical, plastic, and nonfissionable metal 
components for the Department of Energy (DOE) weapons program 
in support of the stockpile management restructuring initiative. 

Secondary - Support environmental restoration and waste 
management mission objectives, and establish technology 
partnerships in the pursuit of industrial partnership initiatives. 

Size: 141 acres of the 300-acre Bannister Federal Complex. 

Employees: 3,704 (as of October 1996), including 315 associates at 
AlliedSignal Federal Manufacturing & Technologies, New Mexico 
(ASFM&T/NM). 

Annual Budget: $382 million target budget for fiscal year 1997. 

Cognizant Secretarial Officer (CSO): Assistant Secretary for 
Defense Programs (DP) is the lead CSO. The principal DP office is 
the Office of Nuclear Weapons Management (DP-22); the Assistant 
Secretary for Environmental Management (EM) also has 
programmatic responsibility--the principal EM office is the Office of 
Southwestern Area Programs (EM-45). 

Responsible Operations/Area Office: Albuquerque Operations 
Office (AL)/Kansas City Area Office (KCAO) 

Integrating Contractor: AlliedSignal Federal Manufacturing & 
Technologies/Kansas City (ASFM&T/KC) 

0-1 

Additional information 
on site characteristics is 
provided in Section 1. 0, 
starling on page 1. 
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Subcontractors: Commercial and Mechanical Construction: Rand & 
Son Construction 

Engineering: Black & Veatch; Burns & McDonnell; Clark, Richardson 
& Biskup (CRB); George Butler Associates (GBA) 

Industrial Wastewater Pretreatment Facility (IWPF): Professional 
Services Group (PSG) 

Environmental Analysis: Pace Analytical Services 

Fissile Material: Plutonium-beryllium sources containing 1.2 grams 
of plutonium-239 as a sealed source in analytical equipment. 

Significant Commitments to Stakeholders: There is an Agreement 
in Principle between DOE and the State of Missouri Department of 
Natural Resources (MDNR) for environmental oversight, acting 
through the MDNR for monitoring and emergency response. 

DOE and the Cass County, Missouri, Sheriffs Department have an 
assistance agreement that covers only security at the security 
communications transceiver site. Under this agreement, the Sheriffs 
Department has criminal jurisdiction at the site. 

A memorandum of understanding (MOU) between the DOE and the 
State Emergency Management Agency defines the reporting 
requirements of the KCP in the event of a natural disaster or 
environmental emergency involving the release of hazardous 
materials, fire, or explosion at the KCP. 

The KCP environmental restoration program is driven by a Resource 
Conservation and Recovery Act (RCRA) 3008(h) Corrective Action 
Administrative Order on Consent with Environmental Protection 
Agency (EPA) Region VII involving 42 solid waste management units 
(SWMUs) and addresses volatile organics in ground water and 
polychlorinated biphenyls (PCBs) in soil. 

Unions: International Association of Machinists and Aerospace 
Workers (IAMAW); Hotel Employees, Restaurant Employees (HERE); 
and United Plant Guard Workers of America (UPGWA). 

Major Site Activities: Site management operations at the KCP 
consist mainly of hazardous waste storage in preparation for off site 
treatment or disposal. 

The KCP environmental restoration program is addressing solid waste 
management units (SWMUs) and total toxic organics (TTOs). 
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Three unions are 
represented at the 
Kansas City Plant. 

December 1996 



KCP PROFILE OVERVIEW 

The stockpile management restructuring initiative involves 
downsizing and consolidation of the KCP over a four year period. 

Construction activities include: (1) replace Microminiature Electronic 
Facility, (2) replace Emergency Notification System, (3) replace 
Temperature and Humidity Condition Systems, (4) upgrade Materials 
Engineering Laboratory, (5) consolidate non-nuclear processes, (6) 
upgrade life safety, and (7) upgrade to meet seismic standards. 

ENVIRONMENT, SAFETY, AND HEAL TH (ES&H) ISSUES 

A sitewide issue is an issue present at multiple facilities or within 
ES&H programs that impact sitewide operations. A facility-specific 
issue is limited to a particular facility or building. 

Sitewide Issue 1: The National Fire Protection Association (NFPA) 
101 Life Safety Code has not been fully implemented at the KCP. 

Sitewide Issue 2: Fire protection system deficiencies at the KCP 
could lead to excessive property loss, programmatic impact, public 
exposure, and personnel exposure. 

KEY FACILITIES 

A key facility is a facility or building that is significant from an 
environment, safety, and health perspective. At some sites, a key 
facility can be a group of facilities with similar missions, activities, 
hazards, or vulnerabilities. 

Main Manufacturing Building and Primary Support/Production 
Buildings - Houses main manufacturing and production activities. 

Waste Management Operations - Regulated storage areas for 
containerized waste and bulk storage tanks for liquid waste. 

Industrial Wastewater Pretreatment Facility - Processing of 
industrial waste water prior to release to the Kansas City Public 
Owned Treatment Works. 

SITE PERFORMANCE 

Site performance is based on an analysis of available data on 
facilities and programs. This includes information from Office of 
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Additional information 
on sitewide issues is 
provided in Section 3. 0, 
starting on page 9. 

Additional information 
on key facilities is 
provided in Section 4. 0, 
starting on page 10. 

Additional information 
on site performance is 
provided in Section 2. 0, 
starting on page 6. 
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Oversight activities, augmented by valid and relevant external and 
internal sources. Site performance is evaluated in terms of three of 
the guiding principles for safety management. 

Overall Safety Management Program - NOT EVALUATED 

Principle #1 - Line Management Responsibility - NOT EVALUATED 

Based on information acquired during an onsite review, KCP was 
given Voluntary Protection Program Star recognition in a letter of April 
10, 1996, from the DOE Assistant Secretary for Environment, Safety 
and Health to the President of AlliedSignal Federal Manufacturing & 
Technologies. 

The Office of Environment, Safety and Health (EH) evaluation 
conducted October 24 through November 4, 1994, concluded that top 
management exhibits a strong environmental commitment that is 
communicated and well understood throughout the organization. 

Principle #2 - Comprehensive Requirements - NOT EVALUATED 

An EH evaluation team identified 12 findings, eight in the 
environmental management system area and four in two technical 
disciplines. None of the findings warranted development of a "Key 
Finding." 

Principle #3 - Competence of Personnel - NOT EVALUATED 

PERFORMANCE MEASURES 

Performance measures are quantitative and qualitative indications of 
ES&H performance taken from such sources as the Occurrence 
Reporting and Processing System and the Computerized 
Acciden'fllncident Reporting System, as well as contractually 
mandated indicators of performance. 

Performance measures include reduction in hazardous waste and 
total facility waste, reduction in frequency of recordable occurrences, 
and reduction in severity of occurrences. 
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Additional information 
on performance 
measures is provided in 
Section 5.0, starting on 
page 14. 
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Figure 1. KCP Site Map 
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SITE PROFILE -- KANSAS CITY PLANT 

1.0 SITE CHARACTERISTICS 

1.1 SITE LOCATION AND SIZE 

The Kansas City Plant (KCP) is situated on 
approximately 141 acres of the 300-acre 
Bannister Federal complex located within the 
city limits, 12 miles south of downtown Kansas 
City, Missouri. The plant shares the site with 
nine other Federal agencies: Federal Aviation 
Administration, Defense Finance and 
Accounting Service, U.S. Marine Corps, 
General Services Administration (GSA), 
Internal Revenue Service, National Oceanic 
and Atmospheric Administration, and the 
National Logistics Support Center. 

1.2 SITE MISSION 

The KCP is a major operational facility 
engaged in the production of non-nuclear 
weapons components for the Department of 
Energy (DOE) nuclear weapons program. The 
principal mission of AlliedSignal Federal 
Manufacturing and Technologies/Kansas City 
(ASFM&T/KC), the integrating contractor, is to 
serve DOE by producing and procuring non
nuclear electric, electronic, electromechanical, 
mechanical, plastic, and non-fissionable metal 
components for the DOE nuclear weapons 
program. No operations directly involving 
radioactive materials or explosives normally 
associated with nuclear weapons are 
assigned to the KCP. 

Currently, the non-nuclear production work 
maintains the existing stockpile in support of 
the draft Stockpile Stewardship and 
Management Restructuring Initiative. Due to 
the change in the DOE mission, a study was 
conducted in 1994, titled the Stockpile 
Stewardship and Management Programmatic 
Environmental Impact Statement, to review 
either relocation of production operations from 

1 

the KCP to various DOE laboratories or 
significant downsizing of production 
operations to match future projected workload 
and to reduce cost. On February 29, 1996, 
the Secretary of Energy announced the 
preferred option: continue the KCP mission in 
support of the stockpile management 
restructuring initiative, which includes 
downsizing production operations at KCP to 
match future workloads and to reduce cost. 

The stockpile management restructuring 
initiative will downsize and consolidate the 
KCP and reduce the plant from 3.2 million 
square feet to approximately 1.8 million 
square feet for defense program activities. It 
is planned for the Technology Transfer Center 
and the Manufacturing Support Building 
facilities to be total!y emptied of defense 
program activities. All operations and support 
functions required for the non-nuclear 
fabrication mission are planned to be 
accomplished within the reduced floor space 
of the Main Manufacturing Building. The 
downsized KCP facility is planned to consist of 
the following major factories and product
oriented departments: Electronic Factory, 
Mechanical Factory, Engineer Materials 
Factory, Joint Test .Assembly and Special 
Electronic Assembly Department, Reservoir 
Fabrication and Assembly Department, and 
Transportation Safoguards Department. 
Facility modification to establish the 
downsized and consolidated KCP con
figuration will take approximately four years. 

1.3 SITE ORGANIZATIONS AND CON
TRACT STATUS 

Site Organizations 

The Albuquerque Operations Office (AL) is 
responsible for programs related to nuclear 
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weapons production, stockpile maintenance 
and surveillance, and field non-nuclear testing. 
AL provides policy and guidance to the KCP 
site. At this time, the Area Manager of the 
Kansas City Area Office (KCAO) has line 
management responsibility for activities 
related to manufacturing non-nuclear 
components for the DOE nuclear weapons 
program and for contractor oversight at 
KCAO. The KCAO consists of three offices: 
the Office of Resource Management and 
Security, the Office of Technical Management, 
and the Office of Stockpile Support. 

Finance Issues 

Contract Reform and Status 

The KCP site is operated by ASFM& T/KC 
under a cost plus award fee contract (DE
AC04-76-DP00613) with DOE. The Manager, 
KCAO, is the Administrative Contracting 
Officer for the contract. The contract was 
renewed on April 1, 1995, and expires five 
years from that date. As of October 1996, 
ASFM&T/KC has 3,704 associates, which 
includes 315 associates at ASFM&T/New 
Mexico facilities. 

Budget Issues 

The total direct and indirect environment, 
safety, and health (ES&H) budget reported in 
the fiscal year 1997 plan is $19.8 million. The 
total direct and indirect ES&H fiscal year 1998 
target budget is $22.5 million. 

Major planning assumptions related to 
changes in facility programs and mission 
include the following: 

• Although new work will be conducted at 
KCP, the work fits within the existing safe 
operating envelope as defined by the 
KCP's Site Safety Assessment. For 
example, it is assumed that no nuclear 
materials will be introduced into the plant. 
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• While the KCP's volume of production 
work is fluctuating, it is assumed that its 
scope will remain broad, and that all 
programs currently in place or in 
development will continue to be supported. 

ES&H funding targets were derived for each 
functional area by forecasting the operating 
expenses necessary to support all programs 
for the number of associates at KCP in 1996. 
Sufficient funds were allocated to ES&H 
functions to assure compliance with all 
regulatory drivers, given that the assumptions 
previously listed are correct. 

The KCP would maintain all current ES&H 
programs if the total budget request for ES&H 
were reduced by 15 percent. However, these 
programs would be conducted at reduced 
levels. For example, oversight of plant ES&H 
activities would decrease, many milestones 
would be delayed, and many routine reports to 
DOE would be eliminated. Risk would likely 
increase due to delayed implementation of 
ES&H programs. 

There are no known major uncertainties in 
programmatic funding at KCP. The current 
funding levels provide sufficient funding for all 
Activity Data Sheets (ADSs) in the ES&H 
Management Plan. There are no significant 
ES&H risks that are not adequately addressed 
at the requested level. The most critical 
compliance projects are for upgrading life 
safety measures and installing an emergency 
notification system. If funding for these 
projects is cut, serious regulatory non
compliance will result. 

1.4 MAJOR SITE INITIATIVES/ACTIVITIES 

Waste Management 

Waste management operations at the KCP 
consist mainly of hazardous waste storage in 
preparation for offsite treatment or disposal. 
Small quantities of low-level radioactive waste 
are also generated. Some waste is 
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considered classified for national security 
reasons, due to the nature of the generating 
process and/or constituents. The KCP 
performs no onsite waste disposal. Treatment 
operations are limited to industrial waste water 
pretreatment and selective recycling. The 
disposal of solid and liquid sanitary waste 
(plant trash, construction debris, and plant 
sewage) is funded through general plant 
operating funds. A Resource Conservation 
and Recovery Act (RCRA) Part B Permit has 
been submitted to the State of Missouri, and 
there is anticipation of issuance by the second 
quarter of 1997. Effective and uninterrupted 
waste treatment, storage, disposal, and 
minimization activities are of critical 
importance to the plant mission and are 
necessary to ensure regulatory compliance 
and the protection of plant personnel. 

Low-Level Waste 

Shipment of legacy low-level waste to the 
Nevada Test Site began in September 1995. 
The four remaining drums were shipped in the 
third quarter of 1996. 

Hazardous Wastes 

The KCP stores corrosive spent plating baths, 
along with other acids and alkalines and 
relatively small quantities of reactive, 
flammable, and toxic wastes. 

Classified Hazardous and Non-hazardous 
Wastes 

All classified hazardous wastes were shipped 
offsite to Eagle-Picher for sanitization and 
reclamation. Sanitization on site is planned 
for non-hazardous classified waste. 

Mixed Waste 

KCP currently has no mixed waste in 
inventory. Processes are in place to preclude 
or minimize the future generation of mixed 
waste. No Site Treatment Plan under the 
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Federal Facilities Compliance Act was 
required. A contingency plan is in place with 
the Missouri Department of Natural Resources 
if mixed waste is gemerated and cannot be 
managed within regulatory time constraints. 

International Standards Organization 
Activities 

The AlliedSignal corporate office participates 
in the development of the Volunteer 
International Standards Organization (ISO) 
14001 Standard. (Presently, the ISO 14001 is 
in draft form.) One of AlliedSignal's corporate 
officers is Chair of the United States Technical 
Advisory Group. It is the goal to incorporate 
ISO 14001 practices into ES&H programs at 
KCP in 1996. After review of industrial ES&H 
management systems, AlliedSignal plans to 
restructure the existing onsite ES&H 
management system in line with the ISO 
14001 environmental management system 
standard and voluntary protection program. 
An action plan has been implemented to 
facilitate pursuit of registration under ISO 
14001 as soon as a third-party registration 
process is established. Current activities 
under way include an analysis to compare 
existing programs and processes with the 
draft ISO 14001 standard. The draft standard 
is expected to be completed in June 1996, 
with registration to the final standards to follow 
early in fiscal year 1997. The KCP will be one 
of the first facilities in the United States to 
implement ISO 140011. AlliedSignal's efforts 
are being used as models for DOE's 
development of ain integrated safety 
management system. 

Environmental Restoration 

Solid Waste Management Units 

The KCP environmental restoration program 
is driven by a RCRA 3008(h) Administrative 
Consent Order with Environmental Protection 
Agency Region VII. The consent order covers 
42 solid waste management units (SWMUs) at 
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the KCP and addresses volatile organics in 
groundwater and polychlorinated biphenyls 
(PCBs) in soil. The 42 SWMUs will be 
assessed by the end of fiscal year 1996, and 
remediation is scheduled for completion by 
fiscal year 2000. This does not include the 
possible long-term treatment of ground water. 

Total Toxic Organics 

In 1989, the KCP technical safety appraisal 
identified that Kansas City discharge limits for 
chlorinated solvents and categorical 
pretreatment standards for total toxic organics 
(TTOs) had been exceeded. In October 1986, 
a city water and sewage system evaluation 
study was initiated to identify TTO 
contaminant sources from the KCP. 
AlliedSignal has taken several actions to 
eliminate or minimize the TTO, chlorinated 
solvents, and potential PCB excursions. This 
also includes development of a KCP Solvent 
Management Plan, preparation of action plans 
to eliminate TTOs, and completion of life 
safety studies for the main building. 

The present ground water treatment system at 
Building 97 consists of two Peroxidation Sys
tems, Inc. (PSI) units. These units destroy 
organic contaminants through the use of high 
intensity ultraviolet radiation in combination 
with oxidation (peroxide). These existing units 
will be relocated at Building 98. Construction 
for the Contaminated Flow Collection and 
Treatment System project was scheduled to 
begin in October 1995. The project to 
relocate the ground water treatment system is 
scheduled to begin in October 1996. Con
struction is scheduled to be completed by the 
end of calendar year 1996. During the past 
two years, there has been 100 percent com
pliance with established city discharge limits. 

Privatization Activities 

In 1995, ASFM&T/KC evaluated privatization 
of the guard force. The results were used in 
collective bargaining. 
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Programmatic Activities 

Consolidation Activities 

The stockpile management restructuring 
initiative is a four-year downsizing and 
consolidation of the KCP from 3.2 million 
square feet to 1.8 million square feet, and 
personnel reduction from 3,382 to 
approximately 2,400 employees. 
Programmatic activities will be affected by the 
effort to downsize many of the facilities within 
the Main Manufacturing Building due to 
reduced schedules, privatization, and im
proved efficiency of operations. This project 
involves the consolidation of equipment and 
process operations in areas of the Main 
Manufacturing Building, Technology Transfer 
Center (TTC), and Manufacturing Support 
Building (MSB). 

Industrial Standards Transition Plan/DOE 
Order Reduction Project 

Under the direction of KCAO and the AL 
Office of Technical Management and 
Operations, AlliedSignal completed an 
Industrial Standards Transition Plan for the 
KCP as required by Part I, Section C, Clause 
2.5 of the site's prime contract. The 
Transition Plan, addressing ten functional 
areas, proposes to operate the KCP by using 
a mix of DOE orders, industrial standards, and 
best management practices. 

A review and approval approach consistent 
with procedures for order implementation and 
order exemption was established with 
identification of structured teams in each of 
the ten functional areas. Each function was 
evaluated to assess risk, vulnerabilities, 
operations, workload, and funding strategies 
that would have to be considered in order to 
maintain a responsive, viable production site 
that meets all requirements of applicable laws 
and regulations. 
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Although KCP has made significant progress, 
the results of a recent preliminary review 
indicated that DOE order compliance would 
still be required in ES&H. On February 26, 
1996, AL authorized AlliedSignal to continue 
the DOE Order Reduction Pilot Project for one 
year or until DOE reviews and approves the 
AlliedSignal's Industrial Standards Transition 
Plan dated January 29, 1996. The DOE 
orders and notices that are outlined in 
AlliedSignal's DOE Order Reduction Pilot 
Project are suspended to permit the 
implementation of alternate requirements. 
KCP generally believes that the substance of 
DOE ES&H orders will also be required under 
industrial standards, but KCP can be more 
efficient under industrial standards because of 
a decrease in administrative and reporting 
requirements. DOE has committed to monitor 
overall progress, including the implementation 
of the appropriate national consensus 
industrial standards and associated training, 
as outlined in the plan, by a combination of 
daily KCAO oversight and quarterly program 
reviews. 

International Organization for Standard
ization Activities 

In February 1995, representatives of Det 
Norske Veritas, a third-party registrar 
accredited by the Dutch Council for 
Certification, visited the KCP and formally 
assessed the conformance of AlliedSignal's 
quality management system to the quality 
system standards of ISO 9001. AlliedSignal 
received their ISO 9001 Quality System 
Certification from Det Norske Veritas on April 
21, 1995. This certification is valid for three 
years and will be confirmed every six months 
by followup assessments to verify that the 
quality system is still maintained. 

Construction Activities 

Replace Microminiature Electronic Facility 

A replacement clean room facility was recently 
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constructed for the production of hybrid 
microcircuits, including both thick film and thin 
film networks. The new facility will be 
approximately 31,000 square feet and have 
Class 100 and Class 10,000 clean rooms. 

Replace Emergency Notification System 

An emergency notification system, which will 
be in compliance with National Fire Protection 
Association (NFPA) and Occupational Safety 
and Health Act requirements, has been 
partially installed. This project is being 
managed under a "design-build" contract. 

Replace Temperature and Humidity 
Conditioning Systems 

The plant's capability to provide the required 
temperature and humidity conditions for 
manufacturing areas will be improved. This 
project is divided into six major work 
elements. 

Upgrade Materials Engineering Laboratory 

The existing laboratory will be refurbished with 
an increase in floor space by utilizing space to 
the south of the laboratory. The project is 
necessary for general rehabilitation and to 
fulfill ES&H requirements. 

Consolidate Non-nuclear Processes 

DOE's non-nuclear weapons manufacturing 
processes at the KCP will be consolidated. 
Thirteen weapon technologies are being 
relocated from DOE's Mound, Pinellas, and 
Rocky Flats Plants to the KCP. 

Upgrade Life Safety Measures 

Life safety deficiencies will be corrected, as 
required by the Life Safety Code (NFPA 101 ). 
The project was granted exemptions and 
equivalencies to minimize the cost of full 
compliance while correcting significant life 
safety deficiencies. Stairways and perimeter 
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exits will be modified, and redundant 
sprinklers will be provided. 

Upgrade to Meet Seismic Standards 

To ensure that all buildings, structures, and 
components at KCP meet the requirements of 
DOE Order 420, Facility Safety, all major 
facilities were evaluated. The results of this 
evaluation have been incorporated into two 
budget line items. The first is a fiscal year 
1997 construction project to repair structural 
overloads from gravitational forces, and 
restraint of unsupported or unreinforced 
masonry walls. The second is a fiscal year 
1999 project that will seismically upgrade the 
building performance codes. 

Special Interest Items 

Local Interest Items 

There are no current or recent past local 
interest items pertinent to ES&H. 

Congressional Interest Items 

There are no longstanding issues receiving 
congressional attention or oversight. 

2.0 SITE PERFORMANCE 

2.1 CONCEPTUAL BASIS FOR EVAL
UATION 

The essential characteristic of successful 
programs and projects is the recognition and 
understanding of the need for an effective 
ES&H management system that ensures 
adequate control over all aspects of the 
program or project. In 1994, the Secretary of 
Energy established the principles and criteria 
that the Department deemed necessary for an 
effective safety management program. These 
principles include: 

• Principle #1: Line managers are respon
sible and accountable for safety. 
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• Principle #2: Comprehensive requirements 
exist, are appropriate, and are executed . 

• Principle #3: Competence is commen
surate with responsibilities. 

2.2 SAFETY MANAGEMENT PROGRAM 
IMPLEMENTATION OF THE GUIDING 
PRINCIPLES 

This evaluation was developed using infor
mation provided to the Office of Oversight by 
KCAO. This information consists of the 
results of a DOE voluntary protection program 
review visit, and an October 1994 Office of 
Environment, Safety and Health (EH) review. 

Principle #1 - Line Management Respon
sibility for Safety 

On January 26, 1994, the Department initiated 
the DOE voluntary protection program (VPP) 
to encourage and recognize excellence in 
occupational safety and health protection. 
This program closely parallels the 
Occupational Safety and Health Administration 
(OSHA) voluntary protection program. Based 
on the information acquired during an onsite 
visit, a review team unanimously voted to 
recommend that ASFM&T/KC be designated 
as a STAR site. The VPP team concluded 
that: (1) KCP's visible management commit
ment to provide "world class" safety to its 
employees satisfies the requirements for the 
Management Leadership tenet; (2) top-level 
management leadership and visibility in safety 
and health program are evident; (3) managers 
are held accountable for their safety and 
health responsibilities; and (4) management's 
commitment to safety and health, embodying 
the total quality management philosophy, is 
demonstrated by KCP's open-door policy. 
VPP ST AR recognition was given to KCP in a 
letter of April 10, 1996, from the DOE 
Assistant Secretary for Environment, Safety 
and Health to the President of ASFM& T. 
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A health, safety, and environment manage
ment system review of KCP was conducted by 
AlliedSignal corporate headquarters from 
November 4 through November 8, 1996. The 
review was performed in accordance with a 
newly developed management system derived 
from total quality management principles, ISO 
14001 (draft Environmental Management 
System Standard), the OSHA voluntary 
protection program, and AlliedSignal best 
practices. The system is composed of sixteen 
management system criteria. On a maturity 
rating continuum of "Beginning, Improving, 
Succeeding, and Leading," the KCP was 
scored as "Succeeding" on twelve criteria and 
as "Leading" on the following four criteria: 
evaluation of health, safety, and environment 
hazards, risks, and impacts; training, 
awareness, and capability; document man
agement; and health, safety, and environment 
records and information management. 

Principle #2 - Comprehensive Require
ments 

The VPP team concluded that KCP met or 
surpassed all of the DOE VPP requirements, 
with the exception of 12 minor findings and 
five recommendations. KCP was assigned to 
resolve the findings within 90 days. During 
the followup in January 1996, the team 
verified that all actions were completed. The 
VPP team concluded that KCP has a thorough 
and comprehensive worksite analysis program 
that meets the requirements of the seven 
subelements of the worksite analysis tenet, 
including pre-use/pre-startup analysis; 
comprehensive surveys; routine hazard 
assessments; routine hazard analyses; 
employee reporting of hazards; accident 
investigations; and trend analysis. The VPP 
team determined that hazards identified by 
worksite analyses are effectively controlled. 

The ES&H/AL evaluation team identified 12 
findings, eight in the environmental 
management system area and four in two 
technical disciplines. None of the findings 
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warranted development of a "Key Finding." 
The team concluded that KCAO and ASFM& T 
contribute to a free flow of information and a 
good working relationship, and that a formal 
policy statement should be developed 
communicating their organizational environ
mental commitment. According to KCAO 
staff, all corrective actions have been closed 
except the accuracy of effluent monitoring. 

A baseline assessment of ASFM&T/KC's 
safety, health, medical, and emergency 
management programs against the 
international safety rating system (ISRS) 
criteria was conducted from July 22 through 
July 26, 1996, by a team of auditors from Det 
Norske Veritas (DNV). The ISRS is 
internationally recognized as an effective loss 
control management system, which includes 
twenty elements and over 600 questions. The 
assessment methodology included interviews 
with knowledgeable associates, records 
review and validation, a physical conditions 
inspection, and over 100 associate interviews. 
ASFM&T/KC achieved a baseline score of 49 
percent against the ISRS criteria and a 
physical conditions score of 86.6 percent. At 
the closeout, DNV auditors noted that baseline 
scores for manufacturing plants average 16 
percent, and 28 pe!rcent for petrochemical 
plants. The 49 percent score is the highest 
ever awarded a manufacturing plant during a 
baseline assessment. 

Principle #3 - Competence Commensurate 
with ResponsibilitiE~s 

The VPP team concluded that KCP had 
employee participation at all levels in resolving 
safety and health issues. The Environment, 
Health and Safety (EHS) Executive 
Committee, chaired by KCP's president, 
includes other executive staff and union 
leaders. This committee oversees policy 
formulation for the safety and health program 
and is a prime example of employee 
involvement in the structure of the safety 
program. The safoty and health training 
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program ensures that employees at all levels 
are aware of their safety and health 
responsibilities and the procedures to work 
safely. 

2.3 IMPLEMENTING PROGRAMS 

Environmental Protection Program 

No major concerns from local environmental 
groups or the general public, including 
pending lawsuits, are known to exist regarding 
waste management operations, air or water 
pollution control programs, or other 
environmental programs at the KCP. 

Nuclear Safety Program 

Not applicable. 

Worker Safety and Health Program 

During calendar year (CY) 1996, the total 
recordable case (TRC) rate through October 
was 1.08. ASFM& T's CY 1996 goal was 1.0. 
The lost workday case (LWC) rate was 0.43. 
The DOE-generated Safety Index (five year 
average) was 5.67, and ASFM&T's fiscal year 
1996 rate through October was 4.33. 

There are deficiencies in life safety 
enclosures, exits, and air handling systems 
within the KCP main offices, manufacturing 
plant, and basement areas. Many deficiencies 
have been corrected as individual construction 
projects were completed; however, aisle 
separations, exits, and air handling upgrades 
still require completion in areas where 
construction projects are not anticipated (see 
Sitewide Issue 1 ). 

The site safety assessment published in 
February 1995 identified that in some areas of 
the KCP, automatic sprinkler protection is 
missing or obstructed and hose stations are 
fed from sprinkler piping. The missing or 
obstructed automatic sprinklers and firewall 
deficiencies could lead to excessive property 
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loss, programmatic impact, public exposure, 
and personnel exposure (see Sitewide Issue 
2). 

Facility Safety Program 

According to the KCP independent site safety 
assessment, the buildings, structures, 
systems, and components at the KCP may not 
meet the requirements of DOE Order 420, 
Facility Safety. Accordingly, a structural study 
of the KCP is being performed to determine 
the need for modifications to meet the 
performance goals of University of California 
Research Laboratory (UCRL) 15910, Design 
and Evaluation Guidelines for Department of 
Energy Facilities Subjected to Natural 
Phenomena Hazards. This study defines 
areas of overstress to the building from static 
loads, gravity, wind, seismic events, and 
differential settlement. The study includes a 
risk assessment and makes design 
recommendations for the repairs or 
improvements required. The first of five 
phases of the study, encompassing 
approximately 20 percent of the main 
manufacturing building, was completed in 
February 1993. The final phase was 
completed in September 1996. An alternative 
analysis will be performed upon completion of 
the studies. 

All major facilities have been studied, and the 
results of those studies have been 
incorporated into two budget line items. The 
first is a fiscal year 1997 construction project 
to repair structural overloads from gravita
tional forces, and restraint of unsupported or 
unreinforced masonry walls. The second is a 
fiscal year 1999 project to seismically upgrade 
the building performance to current codes. 
KCP is participating with AL in the information 
gathering needed to comply with Executive 
Order 12941, Seismic Safety of Federally 
Owned and Leased Buildings. 

A June 1996 KCP hazard assessment, which 
evaluated storage conditions, transportation, 
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use, and disposal operations to determine the 
worst-case credible events, did not identify 
materials that were either sufficiently 
hazardous or used in quantities large enough 
to reach an Environmental Response Program 
Guide (ERPG)-2 level on or off site. 

KCP has a maintenance backlog that will 
continue to persist. The resources required to 
efficiently complete maintenance as it is 
requested exceed those currently available. 
Maintenance backlog is tracked continuously 
and reported quarterly by total backlog hours. 
At the end of fiscal year 1994, it was about 
40,000 labor hours. The projected backlog for 
the end of fiscal year 1996 is estimated at 
31,900 labor hours. The amount of backlog at 
the KCP has been affected by downsizing, as 
with other aging facilities in the complex. This 
maintenance backlog consists of ES&H, 
security and safeguards concerns, and 
programmatic breakdowns, which receive the 
highest priority; corrective, preventive, and 
predictive maintenance of equipment and 
facilities; and structural repairs. 

The construction and rearrangement backlog 
for engineered work is not included in this 
reporting. Maintenance operating efficiencies 
have increased from 62.2 percent in fiscal 
year 1992 to 78.8 percent in fiscal year 1996. 
This is attributed to the implementation of 
DOE Order 4330.48 into the maintenance 
management program and to the use of a new 
computerized Maintenance Management 
Information System (MMIS). This system 
gives mangement the flexibility to redirect the 
maintenance effort by electronically evaluating 
the workload and scheduling work based upon 
overall plant priority. Total maintenance 
backlog varies throughout the year but is 
expected to increase during the stockpile 
management and restructuring initiative. 

As part of the Industrial Standards Transition 
Plan, AL, KCAO, and ASFM&T have agreed 
that the KCP will comply with the new 
Occurrence Reporting and Processing System 
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(ORPS) Order, 232.1. It has been 
recommended that DOE Manual 232.1 be 
eliminated and that the KCP create site
specific criteria to prevent duplication of other 
reporting mechanisms. KCP will not report 
off-normal occurren<:es into ORPS, but will 
track them through the Root Cause and 
Corrective Action Reports (RCARs). The off
normal reports for 1995 and 1996 have been 
entered into the RCARs facility database for 
tracking, corrective action, and closure. Only 
four ORPS reports from 1994 and prior years 
remain open (primarily due to a lack of 
funding). 

2.4 SAFEGUARDS AND SECURITY 

No security evaluations have been conducted 
within the last three years by the Office of 
Oversight. 

3.0 SITEWIDE ES&H ISSUES 

3.1 SITEWIDE ISSUE DESCRIPTIONS 

Sitewide Issue 1: NFPA 101 Life Safety 
Code Implementation 

In 1989, the ES&H tiger team assessment 
identified that the NFPA 101 Life Safety Code 
had not been fully implemented. Funding has 
not been available to implement the Life 
Safety Code, but funding has been identified 
in the 1997 Capital Assets Management 
Process (CAMP) report. Based on 
observations made during the 1989 tiger team 
assessment, it may be impossible to achieve 
full conformance with the NFPA 101 Life 
Safety Code at this facility. 

Deficiencies in life safety enclosures, exits, 
and air handling systems have been identified 
within the KCP main offices, manufacturing 
plant, and basement areas. The lack of fire
rated separations and excessive travel 
distances have been identified. Many 
deficiencies have been corrected as individual 
construction projects were completed; 
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however, some aisle separations, exits, and 
air handling upgrades still require completion 
in areas where construction projects are not 
anticipated. Programs and funding are 
dedicated to completion of these. In addition, 
performance objectives under the tasks. 

A memorandum from Peter N. Brush, Acting 
Assistant Secretary, Office of Environment, 
Safety and Health, to Everet H. Beckner, 
Acting Assistant Secretary, Office of Defense 
Programs, dated July 20, 1993, authorizes 
the waiver of subparagraph 9.a.(1) of DOE 
Order 5480.7, subpart 2.c.(1) of DOE Order 
5480.4, section 5-2.4 of the Life Safety Code, 
and section 5-6.4 of the Life Safety Code. 

During the stockpile restructuring initiative, 
which includes the restructuring and 
reconfiguration of the KCP, the ES&H staff is 
following the contractor's reevaluation of 
workspace to ensure that the implementation 
of the Life Safety Code is sufficient to protect 
the health and safety of the workers and 
satisfy the ES&H waiver. 

Sitewide Issue 2: Fire Protection System 
Deficiencies 

The site safety assessment conducted in 
February 1995 identified that in some areas of 
the KCP, automatic sprinkler protection is 
missing or obstructed and hose stations are 
fed from sprinkler piping. Deficiencies also 
exist in firewalls, and there is no containment 
system for firefighting water. The missing or 
obstructed automatic sprinklers and firewall 
deficiencies could lead to excessive property 
loss, programmatic impact, public exposure, 
and personnel exposure. 

The assessment team concluded that there 
should be a containment system for collecting 
firefighting water in the event of sprinkler 
system activation and use of firefighting water. 
In the event of a fire, firefighting water may 
become contaminated, and provisions need to 
be made to prevent this contaminated water 
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from entering the environment. Completion of 
the remaining work elements of the fiscal year 
1994 "Upgrade Life Safety" line item project is 
dependent upon the results of a risk analysis 
currently under way for all remaining work 
elements. If the risks associated with an 
individual work element are determined to be 
significant, a project to correct the deficiency 
may be necessary. KCAO has instructed 
AlliedSignal to use expense funding to correct 
deficiencies that are justified due to the risk. 
A budgeted line item was prepared and 
submitted to correct the lack of firefighting 
water containment. Currently, all corrective 
actions have been approved for funding 
except the firefighting water containment. 

3.2 SITEWIDE ISSUE STATUS 

Table 1 characterizes sitewide issues in terms 
of statement of the issue, primary concerns, 
site activities, and a progress evaluation. 

4.0 KEY FACILITIES 

4.1 FACILITY MISSION 

Main Manufacturing Building and Primary 
Support/Production Buildings 

The site is dominated by the Main 
Manufacturing Building, a low-hazard facility 
constructed in 1942 that houses the key 
manufacturing operations of the KCP. In addi
tion, the following buildings support the 
Main Manufacturing Building: (1) Polymer 
Building, (2) High Power Laboratory, (3) Mold 
Heating and Cooling Building, (4) Plating 
Building and Spray Mask Facility, (5) 
Technology Transfer Center, (6) Special 
Processes Building, and (7) Manufacturing 
Support Building. The Main Manufacturing 
Building provides approximately 2.6 million 
square feet of contiguous space. This space 
is shared between the DOE and the GSA. 

The DOE has control of, or permit to, 
approximately 2.07 million square feet of 
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Table 1. Sitewide Issues 

ISSUES PRIMARY SITE ACTIVITIES PROGRESS 
CONCERNS EVALUATION 

1. The NFPA 101 Life Safety Code Life safety deficiencies Many deficiencies have been corrected as The ES&H staff is following 
has not been fully implemented at individual construction projects were the contractor's 
KCP. completed; however, aisle separations, reevaluation of the 

exits, and air handling upgrades still workplace to ensure that 
require completion in areas where Life Safety Code 
construction projects are not anticipated. implementation is sufficient 

to support worker health 
and safety and satisfy the 
ES&H waiver. 
(Updated 11/96) 

2. Fire protection system deficiencies Automatic sprinkler and firewall KCAO has instructed AlliedSignal to use Not evaluated. 
at KCP could lead to excessive deficiencies expense funding to correct deficiencies (Updated 11/96) 
property loss, programmatic that are justified due to the risk. A 
impact, public exposure, and Lack of a containment system for budgeted line item was prepared and 
personnel exposure. firefighting water submitted to correct the firefighting water 

containment. Currently, all corrective 
actions have been approved for funding 
except the firefighting water containment. 
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space within this building. In addition to the 
Main Manufacturing Building, the site has 
approximately 1.18 million square feet of 
space within additional buildings. 

Waste Management Operations 

This KCP low-hazard facility, built in 1952, 
contains regulated storage areas for 
containerized waste and bulk storage tanks for 
liquid waste. It consists of the following 
elements. 

The Acid Pad is a fenced and partially covered 
concrete pad equipped with perimeter curbing, 
drive-over ramps, and a spill contained sump 
pit. The Red-X Lot is a covered and fenced 
concrete pad with perimeter curbing. The L
Lot is an uncovered concrete pad, equipped 
with perimeter curbing and fencing on three 
sides. The fourth side shares the tank farm 
diking. Four enclosed, concrete, outside Test 
Cells are used for storing classified hazardous 
waste, PCB materials, cyanide, and 
oxidizer/laboratory packaged waste. Each cell 
is secured and locked. The Reclamation Area 
consists of a secured room used for the 
storage of acids, cyanide, and alkaline wastes. 
The Demolition Lot is a partially covered 
concrete pad with perimeter curbing. The 
covered area of the pad is fenced. Both 
covered and uncovered areas of the pad are 
equipped with collection sumps. 

The Mixed Waste Storage Area consists of a 
dedicated, secure room for storage, with 
isolated secondary containment of low-level 
radioactive and mixed waste. Six bulk 
aboveground waste storage tanks are located 
in the Tank Farm, a curbed concrete area, 
which also includes approximately 2,500 
square feet of space for the temporary storage 
of waste prior to transfer to the tanks. The 
area is equipped with a trench sump. The 
Tank Farm contains one 8,000-gallon tank for 
storage of oil and coolants; two 8,000-gallon 
tanks for storage of solvents; one 8,000-gallon 
tank for storage of PCB liquids (currently does 
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not contain any PCBs and is in the process of 
being closed); and one 6,000-gallon tank for 
storage of alkaline plating wastes. Separate 
containment areas are provided for each tank. 

Waste management operations include 
collection, characterization, packaging, 
storage, treatment, and disposal of hazardous 
and nonhazardous solid wastes, radioactive 
waste, mixed wastes, and classified wastes; 
collection, management, declassification, and 
reclamation of scrap materials and chemicals; 
and supervision of the operation at the 
Industrial Wastewater Pretreatment Facility 
and the Groundwater Treatment Facility. 

Industrial Wastewater Pretreatment Facility 
(IWPF) 

The IWPF is a low-hazard facility built in 1988 
to process industrial waste water prior to 
release to the Kansas City Public Owned 
Treatment Works (POTW). The facility is 
constructed of tilt-up precast concrete walls. 
The roof of the main building is an insulated 
steel deck supported by exposed steel 
columns. The roof over the addition has an 
exposed steel deck with a built-up covering on 
the outside. The floors are of poured 
concrete. The building has a floor space of 
19,000 square feet with a roof height of 30 
feet. 

The sludge byproduct from the process is 
shipped to an offsite hazardous waste landfill 
for disposal. The waste water includes rinse 
water and spent bath from plating operations 
and process waste water from throughout the 
KCP. 

4.2 FACILITY SUMMARY 

Table 2 summarizes key facility character
istics, including status, hazard classification, 
authorization basis, worst case design basis 
accident, and principal hazards and 
vulnerabilities. 
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Table 2. Facility Summary 

. 

FACILITY NAME STATUS HAZARD CLASSIFICATION/ WORST CASE DESIGN PRINCIPAL HAZARDS 
AUTHORIZATION BASIS BASIS ACCIDENT AND 

. . . .. VULNERABILITIES 

Main Manufacturing Operational Low hazard facility; Safety Basis - Based on the hazard Carbon dioxide, hydrogen Hazards: Fire, industrial, 
Building assessment and accident analysis performed for the peroxide, and sulfuric acid radiation, production, 

operations at KCP, no safety limits, limiting conditions event scenarios did not development and 
for operation, or associated surveillance requirements reach ERPG-2 levels. nonproduction 
have been defined. As a low-hazard non-nuclear chemicals, explosives, 
facility, a set of administrative controls is sufficient to natural phenomena. 
control hazards and mitigate risks. 

Waste Management Operational Low hazard facility; Safety Basis - Based on the hazard Sodium hydroxide, carbon Hazards: Chemical 
Operations assessment and accident analysis performed for the dioxide, hydrogen peroxide, waste (acids, alkaline, 

operations at KCP, no safety limits, limiting conditions and sulfuric acid event and cyanide), low-level 
for operation, or associated surveillance requirements scenarios did not reach radioactive wastes, 
have been defined. As a low-hazard non-nuclear ERPG-2 levels releases. wastes contaminated by 
facility, a set of administrative controls is sufficient to mercury or PCB, liquid 
control hazards and mitigate risks. spills. 

Vulnerabilities: Noise 
and injury associated 
with machine operations; 
accidents involving 
transfer vehicles. 

Industrial Operational Low hazard facility; Safety Basis - Based on the hazard Sodium hydroxide and Hazards: Concentrated 
Wastewater assessment and accident analysis performed for the sulfuric acid event scenarios spent baths of cyanides, 
Pretreatment Facility operations at KCP, no safety limits, limiting conditions did not generate any ERPG- chromium, acids, 

for operaiion, or associaied surveiilance requiremenis 2 ievei releases. caustics, ammonia, 
have been defined. As a low-hazard non-nuclear ch elates 
facility, a set of administrative controls is sufficient to 
control hazards and mitigate risks. 
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5.0 PERFORMANCE MEASURES 

The ES&H performance incentives and 
performance objectives summarized below 
are those required by DOE contract DE-AC04-
76DP00613 for the period October 1, 1996 to 
September 30, 1997. 

Reduction in Hazardous Waste and Total 
Facility Waste 

Performance will be measured by the 
contractor's effectiveness in reducing the 
quantity of hazardous waste disposed through 
the use of recycling and pollution prevention 
and by the contractor's effectiveness in 
reducing the quantity of total facility waste 
disposed through the use of source reduction, 
recycling, or reuse. 

Reduction in Frequency of Recordable 
Occurrences for AlliedSignal FM&T/KC and 
FM& T/NM Operations 

Performance will be measured by the OSHA 
and System Safety Development Center total 
recordable case rate. The performance 
baseline is the average of the facility total 

14 

OFFICE OF OVERSIGHT 

recordable case rates for the previous five 
years (CY 1991 - CY 1995), which for 
FM&T/KC is 1.77, and for FM&T/NM is 3.60. 

Reduction in Severity of Occurrences 

Performance will be measured by the System 
Safety Development Center cost index. The 
performance baseline is the average of the 
AlliedSignal FM&T/KC, FM&T/NM, and FM&T/ 
Lump Construction Contractors cost indexes 
for the previous five years (CY 1991 - CY 
1995), which are as follows: 

FM& T/KC 5.56 
FM&T/NM 18.73 
Lump Construction 16.16 

In addition, performance objectives under the 
fiscal year 1997 Performance Evaluation Plan 
are: (1) continue implementation of integrated 
safety management (ES&H management), (2) 
achieve continuous improvement in ES&H 
program performance and compliance, and (3) 
position the KCP to complete the 
environmental management program by 
September 30, 1999. 
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FOREWORD 

Site profiles summarize: effectiveness of Department of Energy (DOE) line management 
in implementing the Secretary's of Energy's guiding principles of safety management; the 
effectiveness of DOE environment, safety, and health (ES&H), and safeguards and 
security (S&S) programs; and key site characteristics such as organization, contract 
reform, significant issues, key facilities, performance measures, and site initiatives and 
activities. 

Profiles are a valuable planning tool for the Office of Oversight in focusing appraisal 
activities, allocating staff resources, and analyzing departmental trends. Profiles also 
serve as an authoritative reference for other stakeholders. They assist in answering 
critical questions about the state of the DOE complex: How effective are site management 
systems/programs? What trends require immediate attention? How safe are site workers 
and the public? And is the environment being adequately protected and restored? The 
analysis of the performance data contained in site profiles provides baseline information 
regarding safety or security program weaknesses, thus allowing timely intervention by 
Department management. This information is reported in a format designed to highlight 
essential missions, performance, significant issues, and operational clata at a management 
level. 

The Office of Oversight maintains site profiles on 20 major DOE sites. Each profile is 
normally updated semiannually through a rigorous process led by the Oversight Offices 
of Planning and Analysis and EH Residents, with significant contributions from the Offices 
of Security Evaluations and ES&H Evaluations. Line management plays a key role by 
verifying that the information is accurate, current, significant, clear, and balanced. 

Site profiles are developed using an institutionalized process of collecting data from 
multiple sources, and then collating, synthesizing, and analyzing this information to 
develop an accurate evaluation of ES&H and S&S performance at tt1e site. The data that 
forms the basis of a site profile comes from sources both internal and external to the 
Department of Energy. Site profiles will evolve in content and form as necessary to meet 
their intended objective--to have available current, comprehensive, summaries of ES&H 
and S&S information pertaining to key DOE sites. 

The site profile reflects the Office of Oversight's analysis of the best available data, and 
was verified for factual accuracy by line management prior to dissemination. Since profiles 
describe site conditions at the time of distribution, they may not mflect recent changes. 
If real time confirmation of information is required, the reader should query line manage
ment directly. 
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LAWRENCE LIVERMORE NATIONAL LABORATORY 

OVERVIEW 

SITE CHARACTERISTICS 

Site characteristics include information on site size and location, 
mission, organizations, contractual status, and major initiatives and 
activities. 

Date Established: 1952 

Primary Mission: 

Primary - Research, development, and maintenance of nuclear 
weapon designs. 

Secondary - Strategic defense, energy, environment, biomedicine, 
and education. 

Size: Lawrence Livermore National Laboratory (LLNL)--821 acres 
(1.3 square miles); Site 300--7000 acres (11 square miles). LLNL 
has about 600 buildings; of these, 260 facilities involve hazards other 
than those found in typical office buildings; of the 260, eight are 
considered non-reactor nuclear facilities and 63 as radiological 
facilities. 

Employees: Approximately 5,385 Department of Energy (DOE) 
funded University of California staff (as of September 1996). The 
Oakland Operations Office (OAK) has about 140 employees 
assigned at LLNL and provides matrix support from its Oakland 
Office. 

Annual Budget: The fiscal year 1996 operating budget was $1.0 
billion. The estimates for total site budget for fiscal year 1997 and 
1998 are 1.03 billion and 1.06 billion respectively. 

Cognizant Secretarial Office: Assistant Secretary for Defense 
Programs (DP). Principal offices include DP-13 and DP-20. Energy 
Research (ER-20). Environmental Management (EM-20, EM-30 and 
EM-44) and Nuclear Energy (NE) also have interests at LLNL. 
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Additional information on 
site characteristics is 
provided in Section 1.0, 
starting on page 1. 
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Responsible Operations/Area Office: DOE Oakland Operations 
Office (OAK). 

Contractor: 
University of California 

Major Subcontractors: 
Stone and Webster 
KMI 
Waltrip 
Jobs Plus 
RRA.lnc 
Allied Signal 

Fissile Material: Approximately 0.4 metric tons as of February 6, 
1996. 

Significant Commitments to Stakeholders: Triparty Management 
Agreement November 1992 with DP, ER, and NE describing roles 
and responsibilities. (Note: this agreement is out of date.) 

LLNL has an active program to involve the community in their ground 
water cleanup efforts at both the Livermore site and Site 300. They 
actively work with Technical Assistance Grant recipients at each site, 
publish an environmental community letter, have a Community 
Review Panel for all public information materials for Site 300's 
environmental restoration, and host a quarterly working group 
meeting for the Livermore site. 

Unions: Protective Service Officers Association (PSOA), approx
imately 132 Officers. Other organizations, such as the Woman's 
Association and the Society of Professional Scientists and Engineers 
(SPSE), are actively involved in presenting employee issues to 
management. 

Major Site Activities/Initiatives: 

The Uranium Atomic Vapor Laser Isotope Separation (U-AVLIS) 
facility is being turned over to the United States Enrichment 
Corporation (USEC). 

Work has begun on the advanced conceptual design for the National 
Ignition Facility. Construction of this billion-dollar facility should begin 
in 1997 and be completed by 2002. 

A Contained Firing Facility, at Site 300, is currently in the conceptual 
design phase. 
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On May 15, 1996, the 
Secretary of Energy 
announced plans to 
extend the LLNL 
contract. 

Additional information on 
major site activities is 
provided in Section 1.4, 
starting on page 2. 
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ENVIRONMENT, SAFETY, AND HEAL TH (ES&H) ISSUES 

A sitewide issue is an issue present at multiple facilities or within 
ES&H programs that impact sitewide operations. 

Sitewide Issue 1: Workers are potentially at risk of exposure to 
plutonium due to vulnerabilities associated with material packaging, 
facility conditions, and excess inventory. This risk is reduced to 
acceptable levels through a combination of engineering and 
administrative controls. 

Sitewide Issue 2: The OAK reorganization of its ES&H resources 
supporting LLNL in November 1995 has not been fully implemented. 
While improvements in the Facility Representatives program and 
relations with LLNL have been realized, confusion involving functions, 
responsibilities, and assignments and a plethora of new initiatives 
have limited the effectiveness of this matrix management approach. 

Sitewide Issue 3: Authorization basis documents are not complete, 
and safety envelopes are not always maintained. 

Sitewide Issue 4: LLNL's matrix management style has resulted in 
significant benefit, but some instances of poor implementation have 
reduced safety margins. 

Sitewide Issue 5: Construction of a planned explosive waste 
treatment facility has been delayed due to the state permitting 
process. 

Sitewide Issue 6: Deteriorating facilities reduce the margin of safety 
afforded workers. 

KEY FACILITIES 

A key facility is a facility or building that is significant from an 
environment, safety, and health perspective. At some sites, a key 
facility can be a group of facilities with similar missions, activities, 
hazards, or vulnerabilities. 

Site 300 Environmental Testing Facilities - These facilities support 
safety performance testing and high explosives characterization. 

Site 300 Chemical Processing Facilities - These facilities consist of 
laboratories for processing energetic materials and components. 
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Additional information on 
sitewide issues is 
provided in Section 3.0, 
starting on page 6. 

Additional information on 
key facilities is provided 
in Section 4. 0, starting 
on page 9. 

There are 14 key 
facilities at LLNL. 
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Chemistry Facility Building 132 N - Building 132N is a new 
chemistry facility that is being constructed to replace Building 222. 

Building 166 - This non-nuclear facility is used for general research. 

Superblock, Buildings 331, 332, and 334 - The Superblock area is 
a special-access area provided constant protection. 

321 Complex - Most of the 321 Complex was built in the late 1950s 
and supports general site machining requirements. 

Site 300 Mechanical Processing Facilities - Site 300 mechanical 
processing facilities prepare explosive test assemblies. 

Site 300 Firing Facilities - The Site 300 Firing Facilities are used for 
"hydrodynamic testing" of high explosives. 

Site 300 Materials Management Facilities - The materials 
management facilities have overall control of receiving, shipping, 
storage, and accountability of high explosives. 

Superblock Support Facilities - Buildings 231 and 233 contain 
vaults that store plutonium sources (among other things). 

Chemistry and Material Science Facilities - The chemistry and 
materials science facilities (Buildings 222, 151, 235, 241) at LLNL are 
engaged in a wide range of research and development projects. 

High Explosives Applications Facility (Building 191) - The High 
Explosives Activities Center (HEAF) has its own machine and 
electronics shops and a variety of laboratories for synthesis, 
formulation, and small-scale sensitivity and safety testing of 
experimental energetic materials. 

Uranium-Atomic Vapor Laser Isotope Separation (U-AVLIS) 
Facility- Building 490, built in the mid-1980s, is the primary Uranium
Atomic Vapor Laser Isotope Separation (U-AVLIS) facility. 

Waste Management Facilities - The 514 Area, 612 Complex and 
Building 693 are used for waste management activities. 

SITE PERFORMANCE 

Site performance is based on an analysis of available data on 
facilities and programs. This includes information from Office of 
Oversight activities, augmented by valid and relevant external and 
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Additional information on 
site performance is 
provided in Section 2.0, 
starting on page 3. 
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internal sources. Site performance is evaluated in terms of three of 
the guiding principles for safety management. 

Overall Safety Management Program - NOT EVALUATED 

Principle #1 - Line Management Responsibility - NOT 
EVALUATED 

LLNL line management has accepted responsibility and accountability 
for safety. However, implementation of the matrix management 
approach is not always fully effective. 

Implementation weaknesses were noted in maintenance, corrective 
actions, occurrence reporting, hazard analysis, chemical safety, 
electrical safety, and authorization basis. 

OAK line management responsibility and accountability has been 
fragmented in recent years. 

Principle #2-Comprehensive Requirements - NOT EVALUATED 

Generally, effective systems have been created to establish and 
implement clear requirements. However, these requirements are not 
always understood, implemented, or kept current. 

Programs hampered by poor implementation of requirement include 
electrical safety, chemical safety, project work plans, occurrence 
reporting, and maintenance of safety margins at nuclear facilities. 

Principle #3 -Competence of Personnel - NOT EVALUATED 

OAK has the experience and resources necessary to evaluate 
contractor performance. 

LLNL's professional competence level is exceptional . 

PERFORMANCE MEASURES 

Performance measures are quantitative and qualitative indications of 
ES&H performance taken from such sources as the Occurrence 
Reporting and Processing System and the Computerized Accident! 
Incident Reporting System, as well as contractually mandated 
indicators of performance. 

The performance measures used at LLNL are the components of the 
performance-based management system that the University of 
California and DOE will utilize for Laboratory oversight as described 
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Additional information on 
performance measures 
will be provided in 
Section 5. 0, starting on 
page 16. 
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in Article VI, Clause 6, of Contract No. W-7405-ENG-48. The DOE 
and the University agree that the performance measures will be clear 
and reasonable objective standards against which the University's 
overall compliance with obligations under the prime contract will be 
assessed. 
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SITE PROFILE -- LAWRENCE LIVERMORE NATIONAL LABORATORY 

1.0 SITE CHARACTERISTICS 

1.1 SITE LOCATION AND SIZE 

The Lawrence Livermore National Laboratory 
(LLNL) site, located in Livermore, California, 
approximately 40 miles east of San Francisco, 
encompasses 821 acres (1.3 square miles). 
The site has about 600 buildings including 260 
facilities with hazards greater than those 
found in office buildings. Eight of the 260 
facilities are characterized as non-reactor 
nuclear and 63 as radiological facilities. LLNL 
Site 300 occupies approximately 7,000 acres 
(11 square miles) and is located about 15 
miles east of the LLNL site. 

1.2 SITE MISSION 

LLNL was created in 1952 to serve as a 
second laboratory dedicated to research, 
development, and maintenance of nuclear 
weapon designs. Over the years, the mission 
has been broadened to include strategic 
defense, energy, the environment, bio
medicine, the economy, and education. 

Site 300 was established in 1953 as a high 
explosives test site to support LLNL nuclear 
weapons development. The mission at Site 
300 also includes increasing explosives 
research, development and testing for 
conventional weapons as well as other non
explosives research in areas such as lasers 
and electromagnetic wave behavior. 

1.3 SITE ORGANIZATIONS AND CON
TRACT STATUS 

Site Organizations 

Activities at LLNL are managed by the 
Department of Energy (DOE) Oakland 
Operations Office (OAK.). The University of 
California has been operating LLNL since the 

1 

Laboratory's inception in 1952; the current 
contract is scheduled to expire in November 
1997. LLNL's annual operating budget is 
approximately $875 million. The fiscal year 
1996 capital budget was $152 million. The 
DOE funded staff (as of September 1996) 
numbered 5,385 of the approximately 6,614 
employees on site. About 36 percent of the 
employees are scientists or engineers, 14 
percent are managers or administrators, and 
nearly 50 percent are technicians or other 
support personnel. 

LLNL established its indirect environment, 
safety, and health (ES&H) costs for fiscal year 
1996 at $49.2 milllion and 435 full-time 
equivalents. 

Major subcontractors at the site include 
Waltrip, mechanical services; Stone and 
Webster, minor construction services; RRA. 
Inc., drafting services; Allied Signal, 
professional support; and KMI and Jobs Plus, 
administrative and specialty support. The 
number of subcontrac:tors is estimated at 810 
full-time equivalents. 

Finance Issues 

Contract Reform and Status 

On May 15, 1996, tl1e Secretary of Energy 
announced plans to sE~ek a five-year extension 
of the contract with the University of 
California to maintain and operate LLNL. As 
a Gondition of the extension, the contract 
(Contract No. W-7405-ENG-48) must embody 
the objectives of the contract reform initiative, 
including greater use of results-oriented 
performance and results-based payment. 

ThE~ contract has several modifications 
(Supplemental Agreements to Contract No. 
W-7405-ENG-48). For example, objective 
standards of performance are described in 
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Modification No. M 214: Section A of this 
modification has nine parts and ES&H 
performance measures and criteria are 
described in the second part. 

Budget Issues 

The fiscal year (FY) 1996 total site budget was 
$1.0 billion. The estimates for total site 
budget for FY 1997 and 1998 are $1. 03 billion 
and $1.06 billion respectively. Budget 
increases are due to the National Ignition 
Facility (NIF), which will begin construction 
during FY 1997 and 1998. 

The NIF project is currently in the detailed 
engineering design phase, with site 
preparation expected to begin in FY 1997 and 
construction expected to begin in FY 1998. 
Operation of the facility is expected to start at 
the beginning of FY 2003. The FY 1996 
budget for the NIF project is $61 M, which 
increases significantly to $191M in FY 1997 
and more than $200M in FY 1998. ES&H 
support during site preparation, construction, 
and operation is included within the NIF 
budget. During site preparation and 
construction, the existing LLNL ES&H support 
organizations will perform the necessary 
ES&H support. 

The LLNL ES&H budget essentially remains 
flat during the planning period, if the costs for 
the Site 300 Contained Firing Facility 
construction project and the programmatic 
environmental impact statement (PEIS) 
supplemental analysis are removed from the 
cost comparison. The major change in direct 
funding for FY 1997 and FY 1998 is due to the 
construction of the Contained Firing Facility 
(an environmental project), budgeted for 
$6.6M in FY 1996, $17.1M in FY 1997, and 
$19.3M in FY 1998. The major change in 
indirect funding for FY 1997 and FY 1998 is 
due to the completion of the PEIS 
supplemental analysis, budgeted for $2.1 M in 
FY 1997, and $0.1M in FY 1998. 

2 

OFFICE OF OVERSIGHT 

LLNL reports no unfunded significant ES&H 
vulnerabilities. However, there are some 
unfunded ES&H activities that will result in 
non-compliance with federal environmental 
laws or DOE orders. These unfunded 
activities include: 

• Modification or replacement of 80 large 
chillers to eliminate chlorofluorocarbon 
(CFC) refrigerants. 

• Improved fire protection in Buildings B442 
(building does not have smoke detectors 
or sprinkler) and T 4325 (building has 
smoke detectors but no sprinklers) . 

• Modification of Buildings 431 and 435 (not 
currently in use) to comply with National 
Electric Safety codes and Occupational 
Safety and Health Administration (OSHA) 
requirements. 

1.4 MAJOR SITE INITIATIVES/ACTIVITIES 

Privatization Activities 

The Uranium Atomic Vapor Laser Isotope 
Separation (U-AVLIS) facility is being turned 
over to the United States Enrichment 
Corporation (USEC). 

Programmatic Activities 

Research activities include multiple studies to 
characterize ground water contamination from 
site operations, and epidemiological studies to 
investigating melanoma. 

Work has begun on the advanced conceptual 
design for the National Ignition Facility. 
Construction of this billion dollar facility should 
begin in 1997 and be completed by 2002. 

A Contained Firing Facility at Site 300 is 
currently in the conceptual design phase. 
Serious consideration is being given to 
reassignment of high explosive manufacturing 
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from Pantex to LLNL and Los Alamos National 
Laboratory. 

Special Interest Items 

Local Interest Items 

OAK is supporting DOE efforts to receive and 
trans-ship spent nuclear fuel through Concord, 
California, with matrixed resources from its 
Livermore Site Management Division. This 
politically unpopular activity has not been 
endorsed by the state and is likely to cause 
significant media attention in the next year. 

Congressional Interest Items 

On September 19, 1996, Charles B. Curtis, 
Deputy Secretary of Energy, made a 
statement before the House National Security 
Committee, Subcommittee on Military Pro
curement that contained reference to the NIF. 
Excerpts from the statements are: 

Construction of the NIF at LLNL is part of the 
stockpile stewardship preferred alternative in 
the Stockpile Stewardship and Management 
Programmatic Environmental Impact State
ment (PEIS). The environmental analysis 
concerning the NIF in the final PEIS will be 
sufficient for approving its construction and 
operation. The final decision on whether to 
proceed with NIF, and if so where, will be 
made in the Record of Decision scheduled to 
be issued in December. 

The NIF project currently has about 300 
persons involved in design and 
project-specific research and development. 
The project is expected to begin site 
preparation in FY 1997 which would allow 
major construction to begin in FY 1998 and 
project completion at the end of FY 2002. 
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2.0 SITE PERFORMANCE 

2.1 CONCEPTUAL BASIS FOR EVAL
UATION 

The essential charc:1cteristic of successful 
programs and projects is the recognition and 
understanding of thei need for an effective 
management system that ensures adequate 
control over all aspE~cts of the program or 
project. In 1994, the Secretary of Energy 
forwarded to Congress and the Defense 
Nuclear Facilities Safety Board the principles 
and criteria that thE~ Department deemed 
necessary for an effective safety management 
program. These principles include: 

Principle #1: LinE~ managers are respon
sible and accountable for safety. 

• Principle #2: Comprehensive require
ments exist, are executed, and are appro
priate. 

• Principle #3: Competence is commen
surate with responsibilities. 

2.2 SAFETY MANAGEMENT PROGRAM 
IMPLEMENTATION OF THE GUIDING 
PRINCIPLES 

This interim evaluaticin was developed using 
the results of surveillances performed by the 
Office of EH Residents and other Office of 
Oversight data sources. The absence of an 
independent oversight evaluation at LLNL 
suggests that the information presented 
should not necessarily be considered 
representative of overall ES&H performance 
across LLNL, but rather an indication of the 
program or specific facility identified. Where 
sufficient information was not available to 
make a comprehensive assessment of either 
the implementation of a guiding principle 
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(Section 2.2) or an implementing program 
(Section 2.3), a limited evaluation or specific 
example of performance based on the best 
available information is provided. 

Principle #1 Line Management 
Responsibility for Safety 

A review of the 1995 surveillance reports, the 
1994 Chemical Safety Vulnerability Working 
Group Report, and other Office of Oversight 
data sources suggests that line management 
has generally accepted responsibility for 
safety, with some notable weaknesses in 
management systems, defined responsibilities 
and authorities, and accountability for 
performance. Weaknesses noted include: 

Poor implementation of the LLNL matrix 
management system has contributed to 
miscommunication of ES&H responsi
bilities among directorates, less than full 
integration of sitewide ES&H programs, 
and lack of adequate controls and 
accountability for contractors. This situ
ation has reduced the effectiveness of 
ES&H programs and reduced margins of 
safety established by the authorization 
basis (see Sitewide Issue 4). 

• After one year, the November 1995 OAK 
reorganization has resulted in several 
improvements: The number of Facility 
Representatives has increased from 
seven to nine; two are fully qualified and 
six are likely to finish qualification this 
year; collateral responsibilities have been 
significantly reduced; and several have 
been physically relocated in their assigned 
facilities. An ES&H coordinator has been 
assigned to the DOE Livermore Site 
Management Division, and several posi
tive impacts on safety have been noted. 
Functions, responsibilities, and assign
ments have not yet been clearly docu
mented with respect to the matrixed 
approach to ES&H support activities. New 
initiatives and decreasing human re-
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sources challenge the ability to complete 
the reorganization in a timely manner. 

Maintenance of older facilities has been 
hampered by funding and strategic plan
ning associated with their future use, 
resulting in additional safety vulnerabilities 
and workers exposure to additional risks 
(see Sitewide Issue 6). 

Corrective action plans have not been fully 
developed for identified issues, and imple
mentation of safety basis corrective 
actions has been slow. 

Principle #2 - Comprehensive Require
ments 

LLNL has generally developed comprehensive 
requirements for most areas. However, 
surveillance reports indicate that requirements 
are not always well understood, implemented, 
or evaluated within the hazard analysis and 
occurrence reporting programs. 

As of December 1996, LLNL's authorization 
bases are current. All safety analysis reports 
(SARs) have been completed and submitted 
to OAK with the exception of SARs for two 
facilities at Site 300. These SARs are in 
progress. 

Implementation of the occurrence reporting 
program at LLNL had been less than fully 
effective. During 1996 the Livermore Site 
Management Division dedicated resources to 
encourage LLNL to improve its performance. 
As a result, the backlog of open reports is 
being addressed and other positive 
improvements have also been noted. 

Principle #3 - Competence Commensurate 
with Responsibilities 

While DOE and LLNL have been frequently 
recognized for their outstanding competence, 
occasionally there have been instances where 
the competence of the staff to perform 
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important tasks or recognize potential work
place hazards was limited due to the lack of 
training. For example, some personnel had 
been tasked to perform work for which they 
were not qualified, and training was not 
scheduled as required to satisfy the tasking. 

2.3 IMPLEMENTING PROGRAMS 

Environmental Protection Program 

Since 1994, LLNL has received consistently 
positive feedback from the DOE Office of 
Environment, Safety and Health (EH) and 
regulatory agencies. After its 1994 appraisal, 
EH characterized LLNL's environmental 
program as "exemplary." During the same 
year the Environmental Protection Agency 
(EPA) conducted a comprehensive evaluation 
and issued no violations. In 1995, LLNL again 
received no violations after nine regulatory 
agencies conducted 31 inspections in all 
areas of environmental protection. 

LLNL and OAK are working with California's 
Department of Toxic Substances Control to 
facilitate progress towards obtaining a permit 
for the Explosive Waste Treatment Facility at 
LLNL's Site 300. 

Nuclear Safety Program 

The handling, storing, and controlling of 
radiological materials weaknesses outlined in 
Sitewide Issue 1 require improvement. 

Worker Safety and Health Program 

Deficiencies cited in chemical and electrical 
safety, hazard analysis, and training indicated 
that continuing management attention is 
needed to reduce unnecessary risks to 
workers. LLNL management was cited in 
1994, during the chemical safety review, as 
"having established systems that currently 
ensure the chemical safety of operations to an 
acceptable degree." 
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Seven commendable practices were also 
documented in the chemical safety review 
report. These included use of dedicated 
hazardous waste te~chnicians, systems to 
calculate air emissions, forms to enhance 
identification of potential hazards in the work
place, independent safety committees, 
inventory tracking systems, support of the 
Toxic Materials Coordinating Committee, and 
coordination of LLINL's Fire Department 
response with that of other surrounding 
Departments. 

The OAK ES&H oversight pilot programs 
conducted during November 1995 looked at 
hazard communication in the Chemistry and 
Material Sciences and Plant Engineering 
Directorates. Although a system exist to 
assure that material safety data sheets 
(MSDS) are maintained current and made 
available to employees, some MSDSs were 
found not to be up to date. 

Facility Safety Program 

Weaknesses identified in maintenance, quality 
assurance, and occ:urrence reporting can 
increase risks to workers. The maintenance 
and quality assurance issues are discussed 
under Principle 1 and Sitewide Issue 6. 

An Office of Oversight report dated 
November 1995, "independent Oversight 
Special Study of Occurrence Reporting 
Programs Within the Department of Energy, 
identified several weaknesses at LLNL: (1) 
OAK had not conducted a formal appraisals of 
its contractor's occurrence reporting imple
mentation; (2) LLNL local implementing 
procedures had not be,en formally approved by 
the facility representatives or cognizant secre
tarial offices as required; (3) LLNL procedures 
guiding Facility Representative verification 
reviews of occurrence report corrective 
actions and preparation of annual trend/ 
generic root cause analysis reports are not 
being complied with; (4) large number of 
reports do not meet the timeliness 
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requirement/goals specified in DOE Order 
5000.3B; and (5) OAK has established 
multiple and inconsistent systems for 
accomplishing after-hours notification and 
response at the various sites it oversees. The 
multiple systems seem inefficient and could 
negatively impact event notification and 
response. 

A followup surveillance in May 1996 identified 
that little progress had been made to improve 
performance. In response to that surveillance, 
OAK prepared and implemented an action 
plan in June 1996 to improve its performance. 
Implementation of this action plan the backlog 
of LLNL occurrence reports is actively being 
worked, reports are being generated in a more 
timely manner, and indications of improved 
quality have been noted. 

2.4 SAFEGUARDS AND SECURITY PRO
GRAMS 

There have been no safeguards and security 
evaluations by the Office of Oversight during 
the past three years. 

The LLNL mission involves weapons design, 
and research and development. In the past, 
weaknesses in management control systems 
have allowed some safeguard and security 
(S&S) deficiencies to go uncorrected for 
extended periods. Management has taken 
significant action to address these concerns 
and enhance S&S programs. Protection 
program management is generally strong and 
effective, but management has had some 
difficulty in identifying and correcting short
comings. While LLNL's S&S program ade
quately protects special nuclear materials 
(SNM) against the insider and outsider threat, 
some significant weaknesses were noted. 
Material control and accountability (MC&A) 
and protective force training need improve
ment. Nuclear material control was a notable 
strength, and the lab has addressed the major 
MC&A concern of unmeasured inventory. 
Concerns over the protection of classified 
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information were identified, and the need for 
long term management commitment to 
resolve these concerns was noted. 

3.0 SITEWIDE ES&H ISSUES 

3.1 ISSUE DESCRIPTIONS 

Sitewide Issue 1: Plutonium Vulnerabilities 

There is a potential for unplanned radiological 
exposure at LLNL due to vulnerabilities 
associated with material packaging, facility 
conditions, and excess inventory. 

As of December 7, 1993, LLNL had 0.4 metric 
ton of plutonium left from previous research, 
development, and testing associated with 
nuclear weapons development. The plutonium 
is in the forms of metal, oxide, solution, 
scrap/residue, sealed sources, transuranic 
waste, and is stored in many different types of 
packages. Packaging materials include cans, 
plastic, foils, vessels, glass, drums, shipping 
containers, and ceramic. 

Building 332 has 282 containers of plutonium 
metal, oxide, and scrap/residues. The precise 
condition of the plutonium and its packaging is 
not completely known. Of these containers, 
108 contain plutonium ash. In July 1994, 
LLNL discovered that eight can containers had 
bulged due to the presence of moisture. 

Building 332 vaults contain approximately 140 
kilograms of plutonium-bearing materials and 
165 sealed sources of various types, both of 
which LLNL management considers excess to 
its mission. 

The 1994 Plutonium Vulnerability Study 
identified 90 containers of unknown packaging 
configurations in Building 251. Twenty of 
these contained isotopes of plutonium. The 
remaining containers held other transuranic 
elements. All material in the Building 251 
storage vaults is packaged such that the outer 

December 1996 



LLNL PROFILE 

package is a hermetically sealed metal 
container. 

Building 231 has approximately 60 sealed 
sources with unknown packaging configu
rations. Degradation, damage, or rupture of 
any of these containers could spread 
plutonium and result in worker exposure. 
Some sealed sources, particularly older 
neutron sources, lack certification and quality 
assurance documentation or construction 
information (such as verification of double 
encapsulation). Sources that do not meet 
current American National Standards Institute 
standards may fail from pressurization due to 
helium gas buildup from plutonium decay. 

Sitewide Issue 2: DOE Line Management 
Effectiveness 

The effectiveness of DOE line management 
personnel on site at LLNL has, in the past, 
been limited by a lack of coordination among 
site programs and a lack of emphasis on the 
Facility Representative program. 

In November 1995, OAK reorganized, to 
create a single DOE ES&H function and 
enhance the Facility Representative program. 
Under the new organization, the Assistant 
Manager for Defense Programs is no longer 
the Site Manager. An Associate Manager for 
Site Management, located in Oakland, is 
responsible for the new Livermore Site 
Management Division. An ES&H Coordinator 
position has been created, reporting to 
Livermore Site Management Division, with a 
charge to facilitate all site ES&H matters. The 
ES&H expertise previously assigned to the 
Livermore site office will remain on site, 
matrixed to the ES&H Coordinator. This 
reorganization has not yet been fully 
implemented in that functions, responsibilities, 
and assignments have not been clearly 
defined. The current ES&H focus is 
operational awareness, pilot oversight 
programs, and initiation of the Work Smart 
standards program. 
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Sitewide Issue 3: Authorization Basis/ 
Safety Envelopes 

In 1990, the Tiger T1:!am observed that most 
facilities at LLNL did not have a safety basis. 
In response to the! observation, the site 
agreed to complete SARs on designated 
facilities by October 1995. As of November 
1995, four of the eight non-reactor nuclear 
facilities had a complleted authorization basis 
for their present confi~Juration; two other SARs 
were previously approved but no longer reflect 
the facility condition and are being revised. In 
May 1996, two SARs were in draft, and two 
had been submitted 1to DOE for approval. 

Even in buildings with completed SARs, the 
concept of safety envelopes has not always 
been fully understood and implemented at 
LLNL. For example, Building 332 operations 
were suspended in the spring of 1995 
because the facility was not operating within 
its newly approved safety envelope. It was 
also discovered that the quantity of material 
present in Building 334 exceeded the amount 
used in the accident analysis. 

Sitewide Issue 4: Implementation of Matrix 
Management 

Implementation of the matrix management 
style at LLNL has contributed to some 
miscommunication of ES&H responsibilities 
among some directorates, less than full 
integration of sitewide ES&H programs, and 
lack of adequate control and accountability of 
subcontractors. 

In multi-user facilities, the presence of several 
operations and maintenance groups has led to 
problems. Examplles of situations which 
reduced the margin cif safety include: 

In May 1996, the OAK conducted an audit 
of criticality safety at LLNL. The audit 
concluded that LLNL management had 
not paid adequate attention to its criticality 
safety responsibilities. Specifically, the 
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audit found in part that the criticality safety 
function was not structured to ensure the 
optimum level of safety that critical 
operations demand; that the criticality 
safety function was not independent of 
operations; and that it had not been 
provided adequate resources. LLNL 
responded by noting that although none of 
the deficiencies represented a direct 
threat to health and safety, it would double 
the size of the assigned staff, place them 
under a seasoned group leader reporting 
to the Hazards Control Manager and 
increase its oversight staff to evaluate 
nuclear facility operations including 
criticality safety related issues. 

Implementation of technical safety 
requirements for Building 332 was 
adversely impacted in March 1995 when 
facility management failed to assure that 
matrixed support personnel were prepared 
to satisfy new requirements. As a result, 
several actions were taken: memoranda 
of understanding with Plant Engineering 
and Hazards Control were established to 
more clearly define responsibilities; facility
specific procedures were prepared for 
maintenance support; and training was 
provided to matrixed personnel on the 
SARs and technical safety requirements. 

Currently, communications regarding work 
assignments, job location, and required 
safety training do not ensure that all 
matrixed personnel receive appropriate 
facility-specific training. 

Lack of sitewide integration of the electrical 
safety program is another concern. There 
have been numerous incidents involving 
electrical safety at LLNL, as evidenced by 
several entries in the Occurrence Reporting 
and Processing System. As a result of DOE's 
monitoring of these events, LLNL decided to 
perform an assessment of electrical safety. 
This assessment, performed by Science 
Applications International Corporation during 
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the summer of 1996, found that while the 
electrical safety program was well 
documented and competent technical 
resources readily available, spotty imple
mentation raised concern about the 
Laboratory's safety culture. The consultant 
recom-mended consistent management com
mitment and more accountability for imple
mentation. 

Use of subcontractors is creating a safety 
dilemma in that their employees are frequently 
not as well trained, not as well equipped, and 
not provided safety support consistent with 
Department expectations. In 1994, an inci
dent involving a subcontractor and a mobile 
crane boom caused $28,000 in damages and 
could have severely injured subcontractor 
personnel. LLNL requires its subcontractors 
to comply with ES&H requirements, performs 
inspections, and has held them accountable 
for safety performance. In 1996, five of seven 
electrical safety near-miss incidents involved 
subcontractors. 

Sitewide Issue 5: New Explosive Waste 
Treatment Facility 

The Resource Conservation and Recovery Act 
(RCRA) requires facilities to obtain permits for 
treating and storing hazardous waste. DOE 
and LLNL submitted the Part A permit 
application for the existing high explosives 
(HE) open burn unit and other existing waste 
management units in 1980. In November 
1992, open burning of explosive waste at Site 
300 was terminated due to lack of a final 
permit. In September 1993, DOE and LLNL 
negotiated an agreement wit the State of 
California to continue burning HE waste in the 
existing open burn unit with the condition that 
this unit would be closed once the new 
explosives waste treatment facility was 
permitted and operational. The application for 
the new facility was submitted in May 1993 
and has gone through substantial, but not 
completely unexpected or atypical, review, 
comment and revision. Issuance of a permit is 
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expected in July 1997. In addition to the 
existing burn facility, LLNL has the ability to 
use commercial treatment facilities to treat a 
portion of the explosive wastes generated by 
LLNL operations. 

Sitewide Issue 6: Aging Facilities 

Deteriorating facility conditions at many older 
facilities at LLNL negatively impact safety 
programs. Strategic planning weaknesses 
have also prevented key maintenance 
activities from being accomplished and final 
disposition plans from being formalized. 

Many facilities at LLNL date back to the 1950s 
and 1960s. As a result of several years of 
underfunding maintenance projects, many of 
the older facilities do not meet current 
accepted safety and health standards. For 
example: 

• The deteriorating condition of Building 
151 's roof requires workers to put 
coverings over computers when it rains to 
prevent the computers from getting wet 
and posing an electrical hazard. LLNL 
has placed a high priority on roof 
replacement but is awaiting funds. 

Building 222 had a $7 million main
tenance backlog as of April 1994. LLNL is 
not updating a maintenance information or 
spending money to address the backlog. 
The current plan is to vacate Building 222 
in early 1997; however, there is no 
disposition plan for Building 222 once it is 
vacated, nor has there been any 
characterization of suspected hazardous 
or mixed waste that will have to be 
remediated during decontamination and 
decommissioning (D&D). If Building 222 
is left unoccupied or a long period of time, 
the contents of the building, which include 
asbestos and unknown residual amounts 
of mixed/hazardous waste, are vulnerable 
to dispersal and migration. LLNL believes 
that it has addressed this issue to the 
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extent it can and is awaiting DOE funding 
and guidance on disposition of this facility. 

• Westinghouse E-Frame circuit breakers 
used throughout LLNL are subject to aging 
that results in unreliable mechanical 
tripping. Sixteen of 438 checked in the 
Plutonium Laboratory during 1995 failed to 
manually open and were replaced. OAK 
and LLNL agreed that all Westinghouse E
Frame breakers used in emergency and 
critical panels at nuclear facilities would be 
replaced. Other breakers used throughout 
the Laboratory would be inspected during 
planned maintenance and replaced if 
found defective. 

3.2 SITEWIDE ISSUE STATUS 

Table 1 characterizes sitewide issues in terms 
of an issue statement, primary concerns, site 
activities, and progress evaluation. 

4.0 KEY FACILITIES 

4.1 FACILITY MISSION 

Chemistry Facility Building 132 N 

Building 132N is a new chemistry facility that 
is being constructed to replace Building 222. 
It will provide the Chemistry and Material 
Sciences Department with operating wet 
chemistry laboratorie,s to support a variety of 
research projects and chemical analysis 
activities. This building will be classified as 
non-nuclear will be ready for occupancy in 
January 1997. 

Building 166 

This non-nuclear facility provides general 
research capabilities. The building has a 
highbay with small amounts of heavy 
elements associated with the U-AVLIS project. 
The rest of the building houses a laser 
laboratory and a semiconductor development 
laboratory. 
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.. ISSUE .· 

1 . Workers are potentially at risk 
of exposure to plutonium 
contamination and 
unnecessary radiological 
exposure 

2. DOE line management is less 
than effective due to a lack of 
coordination among programs, 
and the lack of emphasis on 
the Facility Representative 
program. 

3. Authorization bases are not 
complete, and safety 
envelopes are not always fully 
maintained. 

4. LLNL matrix management has 
resulted in some examples of 
poor Integration of work control 
and degradation of worker 
safety. 

5. Construction of a planned 
Explosive Waste Treatment 
Facility has been delayed due 
to the state permitting process. 

6. Deteriorating facilities reduce 
the margin of safety afforded 
workers. 

I 
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Table 1. Sitewide Issues 

.. ... . .. 
... ..... . . ·.· .. ··· ·.·.· 

PRIMARY CONCERNS 

Plutonium storage operations pose potential 
health hazard that could adversely affect workers. 
Criticality concerns also exist. 

While the reorganization increased emphasis on 
the Facility Representative program, the Impact 
on ES&H matters is not yet clear. 

Facilities might operate outside their safety 
envelopes, and risks may not be properly 
identified. 

Program effectiveness is decreased as a result 
of the not fully integrated management system. 
Subcontractor employees may endanger 
themselves, other workers, the environment, or 
the public due to their lack of ES&H knowledge 
and procedures. 

LLNL's effectiveness in storage and disposal of 
explosive waste is limited without the new burn 
and waste treatment facility. 

Poorly maintained facilities present higher 
hazards to workers, the public, and the 
environment. No plan is in place to D&D older 
contaminated buildings. 

10 

.. · .· ... :"."::. ··:-:::·:.:.: :· 

. SITE ACTIVITIES · 

Repackaging of bulged containers 
All containers of plutonium ash are 
stored In vented filtered overpacks in 
the vault 
Characterization of the packages is 
underway 
Compensatory measures are in place 
pending completion of the 
characterization process ( 1 /97) 

Reorganization of ES&H functions 
Reassignment of Facility 
Representatives 

OAK implemented a contract 
performance measure. 

Facility-specific surveillance procedures 
have been developed for Building 332, 
and matrixed support has been trained. 

Contracts have been executed with two 
commercial vendors to provide interim 
support. 
LLNL is working with the California 
Department of Toxic Substance Control 
to facilitate review of permit application. 

Facilities are placed in standby while 
awaiting cognizant secretarial office funding 
for new projects or Environmental 
Management funding for D&D. 
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220 of 558 requiring characterization have 
been completed 
(Updated 12/96) 

A September 1996 surveillance noted that 
improvements had been made in the Facility 
Representative Program however the ES&H 
reorganization has not yet been fully 
developed. (Updated 12/96) 

LLNL is reducing its backlog of safety 
authorization deficiencies. (Updated 12/96) 

A summer 1996 assessment of LLNL's 
criticality safety programs found significant 
concerns related to Implementation of 
LLNL's matrix management system. 
(Updated 12/96) 

DOE anticipates that the state will offer a 
public comment opportunity in January 
1997. (Updated 12/96) 

Not evaluated 
(Updated 12/96) 
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Superblock, Buildings 331, 332, and 334 

The Superblock area is a special-access area 
provided constant protection. 

Building 331 (tritium facility) is currently in a 
transition state until a new mission for this 
building is identified. The facility is currently 
proposing that it be designated a Defense 
Programs "user'' facility. The maximum 
inventory of tritium remaining in the facility is 
less than 1.5 grams (15 kCi), principally in 
contaminated equipment. 

Building 332 (plutonium facility) began 
operations in 1961. The facility's original 
mission was to support the nation's nuclear 
weapons program by conducting research to 
understand the physical, metallurgical, and 
chemical properties of plutonium. In 1977, the 
mission expanded to include fabrication, 
testing, and assembly of plutonium device 
parts in support of the LLNL nuclear testing 
program. Building 332 develops plutonium 
processing technologies, reduces excess 
plutonium and fissile uranium inventories, and 
functions as the central repository for 
plutonium and fissionable uranium. 

Building 334 (hardened engineering test 
building) conducts intrinsic radiation 
measurements and physical tests on non
explosive nuclear weapon components. The 
facility is authorized to handle up to 12 kg of 
encapsulated material. 

321 Complex 

Most of the 321 Complex was built in the late 
1950s and supports general site machining 
requirements. The areas that support the 
nuclear weapons program (i.e., 321C 
numerical controls and assembly areas) are 
not as busy as they once were due to 
cutbacks. To maintain adequate work, LLNL 
is bringing in Cooperative Research and 
Development Agreement (CRADA). There are 
no current plans to shut down the 321 
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Complex. Over the years, additional 
capabilities such as radiography, laser 
welding, and plating have been added. 

Building 321 is the primary building in the 321 
Complex, and is split into three wings: 

• Wing 321A provides general large scale 
machining. 

Wing 321 B provides machine tool 
services, including inspecting, fixing, 
modifying, and upgrading large machine 
tools. 

• Wing 321 C machines parts in support of 
the nuclear weapons program, supports 
weapons testing ![mostly shut down), and 
operates lasers for optical alignment. 
Building 322, a plating shop, has 42 
chemical vats and 39 rinse water tanks 
supporting routine plating, etching, and 
polishing for optical, electronic, and 
mechanical components. 

Trailer 3203 contains small amounts of 
chemicals in cabinets to support plating and 
etching. 

Building 327 provides a nondestructive testing 
capability. Radiography processes are also 
performed here using accelerators, sealed 
sources, x-ray equipment, and lasers. 

Building 329 houses laser welding in support 
of the weapons program. 

Superblock Support Facilities {Buildings 
231, 233, 239) 

Building 233 vaults stores plutonium sources 
(among other things). Building 239, a non
nuclear facility, is used to conduct radiography 
in support of plutonium operations. 

Building 231 conducts vault operations limited 
to shipping, receivin~J. inspecting, weighing, 
packaging, and storin~J of controlled materials 
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and sealed sources, and onsite transportation 
functions. Many of the sealed sources are 
excess and must be stored and managed in 
order to retain control of them. Building 231 
also has a large industrial area that has a 
variety of research laboratories, a machine 
shop, and an assembly bay in support of the 
nuclear weapons program. Some of the 
research activities include chemical vapor 
deposition, advanced plastics work, and 
composites development. 

The Building 233 vault contains sealed 
sources, precious metals, and classified 
materials. This vault is also used to store 
some beryllium in sealed drums. The fenced
in Canopy Area is a temporary storage area 
for high curie transuranic waste in 55-gallon 
drums that exceed the levels allowable for 
Building 625. 

There are two primary support buildings: 

• Building 232 is a fenced, covered support 
building that stores hazardous materials 
(non-classified storage). 

• Building 343 houses pressure testing of 
containers to certify them for shipping 
special nuclear materials. 

Chemistry and Material Science Facilities 
(Buildings 222, 151, 235, 241) 

The LLNL chemistry and materials science 
facilities are engaged in a wide range of 
research and development projects. Many 
activities, buildings, and laboratories are being 
consolidated due to shrinking budgets. 

Building 151 is involved with isotopic sciences 
studies. 

Building 222 primarily operates laboratories 
involved in a variety of research projects and 
chemical analysis activities. There are 75 
laboratories and 97 offices in this facility. It is 
anticipated that Building 222 will be vacated in 
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early 1997: however, final disposition of this 
facility has not been determined. 

Building 235 contains electron beam 
laboratories, wet chemistry laboratories, 
hoods for metallography, and administrative 
offices. There is a 4 MeV accelerator in this 
facility for ion implantation and a number of 
small lasers. 

Building 241 houses a wide variety of activities 
associated with materials science research. 
Activities include ceramics development, x-ray 
tomography, x-ray diffraction, and electro
chemistry studies (corrosion). 

High Explosives Applications Facility 
(Building 191) 

The High Explosives Applications Facility 
(HEAF) is a non-nuclear facility for the 
research, development, and testing of ener
getic materials. HEAF was built to en- hance 
the capability of DOE to develop high explo
sives with greater performance, less sensi
tivity, and engineering characteristics that can 
be tuned to each application. It was designed 
to house under one roof everything needed to 
develop and test explosives, their initiation 
systems, and their applications. 

HEAF has a variety of explosive laboratories 
and work areas; an explosives shipping, 
receiving, and storage; and its own machine 
and electronic shops. High explosives ranging 
in size from gram quantities to 10 kg can be 
detonated in specially designed firing tanks for 
containment. HEAF also has a 4-inch gun 
used in conjunction with a firing tank for high 
velocity impact experiments on energetic 
materials. Detonation and impact experiments 
are supported by state-of-the-art diagnostic 
equipment. 

HEAF has a variety of laboratories for 
synthesis, formulation, and small-scale sensi
tivity and safety testing of experimental 
energetic materials. 
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Uranium-Atomic Vapor Laser Isotope 
Separation (U-AVUS) Facility (Building 493) 

Building 490, built in the mid-1980s, is the 
primary Uranium-Atomic Vapor Laser Isotope 
Separation (U-AVLIS) facility. The program 
conducts research in techniques for laser 
isotope enrichment of uranium and other 
elements. 

The U-AVLIS program is currently being 
funded by the United States Enrichment 
Corporation (USEC), under a memorandum of 
agreement with DOE. As part of the 
agreement, DOE will provide ES&H oversight 
of the facility. USEC is currently a 
government owned corporation, but legislation 
is before Congress to privatize the 
corporation. 

Waste Management Facilities (514 Area, 
612 Complex, and Building 693) 

The 514 Area serves as the liquid treatment 
facility for LLNL. Aqueous liquid and 
radiological waste are treated in this area by 
chemical precipitation and subsequent 
filtration. The liquid treatment facility treats 
approximately 50,000 gallons of liquid waste 
each year. The two buildings located in this 
area are used to perform the following 
functions: 

• Building 513 is used to store and 
repackage depleted uranium in drums. 

• Building 514 houses the equipment for the 
silver recovery and waste water filtration. 

The 612 Complex is used for packaging, 
storing, treating, and offsite shipping of 
radioactive, hazardous, and mixed waste. 

Area 612-1 B Tent is used for storage of solid 
mixed waste only (boxes). Liquids, 
polychlorinated biphenyls (PCBs), and 
asbestos are not allowed in this area. It is 
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also used for storage of low level and 
transuranic radioactive waste. 

Area 612-1 between the tents is used to store 
drums (radioactive waste only). 

Area 612-2 (Contaim~r Storage Unit) is used 
for storage of solid aind liquid hazardous and 
mixed waste. There is also ignitable 
radioactive waste in storage, and frozen 
biological waste. No PCBs covered under the 
Toxic Substances Control Act (TSCA PCBs) 
(PCB > 50 ppm) are allowed in this area. 

Area 612-3 (Drum/Container Storage Unit) is 
being used for stora~1e of empty but possibly 
radioactively contaminated containers. 

Area 612-4 (Receiving, Segregation, and 
Container Storage Unit) is used for storage of 
liquid, solid, or gaseous hazardous, low level 
radioactive, and mixed waste. No TSCA 
PCBs (PCB > 50 ppm) or asbestos is allowed 
in this area. 

Area 612-5 (Container Storage Unit) is used to 
store low level radioactive, classified, and 
solid mixed waste boxes. Liquids, PCBs, and 
asbestos are not allowed in this area. 

Area 612-5 (Outside) is used to store packed 
7 A boxes with solid radioactive material only. 
Liquids, PCBs, and asbestos are not allowed 
in this area. 

Area 612-PT (Portable~ Tank Storage Unit) has 
two bermed areas used to separately store 
330 gallon tuff tanks and 660 gallon tanks and 
smaller. 

Building 612-100 is used for storage and 
consolidation of hazardous waste. It has a 
high bay for storag1e of solid, liquid, and 
gaseous mixed waste and radioactive waste 
only. No TSCA PCEls (PCB > 50 ppm) or 
asbestos is allowed in this area. Waste 
carriers from the generators are unloaded, 
labeled, and sorted in the high bay. 
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Building 614 East Cells (Container Storage 
Unit) is used for storage of solid, liquid, and 
gaseous hazardous waste. Ignitable, reactive, 
toxic, and corrosive wastes are grouped by 
compatibility and appropriately segregated in 
one of four cells. No TSCA PCBs (PCB > 50 
ppm) or asbestos is allowed in this area. 

Building 614 West Cells (Container Storage 
Unit) is used for storage of solid, liquid, and 
gaseous mixed, hazardous, and radioactive 
waste only. No TSCA PCBs (PCB > 50 ppm) 
or asbestos is allowed in this area. 

Building 625 (Container Storage Unit) has an 
east and west section. Building 625 East is 
used as a storage facility for transuranic 
wastes in 55-gallon steel drums (up to 6 curie 
per drum). Building 625 West is used for 
storage of TSCA regulated waste, such as 
PCBs and asbestos. 

Building 693 has four cells for chemical waste 
segregation of radioactive and mixed waste, 
and mixed TSCA controlled waste. It is 
enclosed, and also used as a chemical 
exchange warehouse. 

It is expected that the 514 Area, 612 Complex, 
and Building 693 will continue to support LLNL 
waste management activities until 1999 
completion of the new Decontamination and 
Waste Treatment Facility. 

Site 300 Environmental Testing Facilities 

These facilities support HE safety 
performance testing and characterization. 
There are a number of diverse safety test 
facilities that support HE shock, thermal, and 
impact testing. 

Building 834 is a thermal test facility for long
term thermal exposure experiments. 
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Building 836 is a dynamic test facility used to 
conduct vibration and shock testing. 

The Building 854 complex houses dynamic 
test equipment to conduct vibration and shock 
testing. This facility is currently inactive. 

Building 858 provides impact shock testing 
using a 100 foot drop tower. This building is 
rarely used. 

Site 300 Chemical Processing Facilities 

These facilities consist of laboratories for 
processing energetic materials and 
components. Three types of HE are formu
lated at Site 300: plastic bonded, extrusion 
cast explosive, and paste. 

Building 825 is an explosive processing 
facility. 

Building 826 is used for formulating small 
quantities of explosives and formulation work 
on extrudable (paste or cured) explosives. 

The Building 827 complex is the primary 
facility used for HE formulation. The complex 
consists of five structures: 

827 A contains the control room used to 
direct remote HE operations. 

827B contains rooms for a conventional 
machine shop and one to perform small
scale inert assembly work. 

• 827C is used for large-scale explosive 
formulation and for mixing, paste 
extrusion, and filtering of HE. 

• 8270 is used for scaling up material 
synthesized at the HE activity and for 
mixing and casting lower viscosity 
extrudable explosives. 
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827E is used for pressing, melting, and 
casting HE. 

Site 300 - Mechanical Processing Facilities 

Site 300 mechanical processing facilities 
prepare explosive test assemblies. They 
include: 

• Building 805, used for office work, metal 
machining, and explosives waste handling 
and storage 

• Building 806, the primary machining area 
for making complex HE shapes 

• Building 807, a backup machining facility 
that contains a remotely operated lathe 

• Building 809, which makes complex HE 
shapes and is also used for radiographic 
inspection of HE components 

Building 810, used to assemble HE parts 
in preparation for testing 

• The Building 817 complex, built in the 
1960s, which has two operating cells and 
performs isostatic pressing of HE charges 

• Building 823, used as needed, and has a 
9 MeV x-ray machine for radiography 

• Building 829, a burn facility with 3 open 
pits and an iron horse to treat waste HE 
and HE residue (will shut down when 
Building 845 becomes operational) 

Building 845, an old firing facility that will 
be modified to become the new explosive 
waste treatment facility (EWTF). Several 
explosive storage magazines have been 
converted to waste storage to support this 
process in accordance with a RCRA 
permit. The permit for the new EWTF is 
expected in spring 1997 from the State of 
California. 
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Site 300 Firing Facilities 

The Site 300 Firing Facilities are used for 
"hydrodynamic testing" of HE. The term 
hydrodynamic testin!~ refers to the fact that 
when HE is detonatE~d. such high pressures 
are produced that solid materials (even when 
not melted) flow like fluids. The firing facilities 
capture the dynamics of material in motion at 
ultrahigh speeds using x-ray and electro-optic 
pictures. Firing tests are run from control 
bunkers associated with each firing facility. 
There are observation posts near the firing 
facilities to spot people, animals, aircraft, and 
other things that migl:it interfere with testing. 

Although the firing facilities continue to be 
principally used for nuclear weapons research, 
tests of conventional weapons are also 
conducted. Facility improvements have 
focused on adding capabilities to record test 
data (flash x-ray machines, high speed optical 
cameras, the gamma ray camera, and multi
beam laser velocimeter. The laboratory 
expects to construct a contained firing facility 
at Building 801 in the! future. 

Building 801, built in the early 1950s, 
supports explosives tests for the nuclear 
weapons program. This facility has a flash x
ray for recording HE detonation tests. This 
one-of-a-kind machine produces high
resolution x-ray pic:tures of high density 
objects. It can penetrate more than a foot of 
steel, and its digital imaging camera can 
record the material st1ructure of an explosively 
driven implosion. 

Building 812 is a backup firing facility that is 
also used for storage!. 

Building 851 supports explosives tests, 
including most of the experiments for the 
advanced conventional weapons program. It 
has the same type eif diagnostic capabilities 
as Building 801, and includes the new multi
beam velocity systems. 
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Building 850 is a backup firing facility also 
used for camera repair. 

Site 300 Materials Management Facilities 

The materials management facilities have 
overall control of receiving, shipping, storage, 
and accountability of HE. About 50,000 
pounds of HE is stored in Site 300 magazines. 
Most of this HE is classified as "1.1" (mass 
detonating high explosive). The major problem 
with materials management operations is that 
Site 300 is running out of magazine storage 
due to siting problems. In addition, a good 
deal of the HE is more than 20 years old and 
has lost its Department of Transportation 
shipping classification. Site 300 management 
is developing a master plan for future siting of 
magazines and other facilities. 

Building 818, a staging and short term storage 
area, serves as the central point for HE 
materials management and site delivery. 

Building 824 is currently used for storing 
medium caliber munitions. 

Building 857 is used as a storage magazine. 

4.2 FACILITY SUMMARY 

Table 2 on page 18 summarizes key facility 
characteristics, including status, hazard 
classification, worst case design basis 
accident, and principal hazards and 
vulnerabilities. 

5.0 PERFORMANCE MEASURES 

On May 15, 1996, the Secretary of Energy 
announced plans to seek a five-year extension 
of the contract with the University of California 
(UC) to maintain and operate LLNL. As a 
condition of the extension, the contract must 
embody the objectives of the contract reform 
initiative, including greater use of results
oriented performance and results-based 
payment. 

16 

OFFICE OF OVERSIGHT 

Previously, in October 1992, during negoti
ations between the UC and DOE for the 
renewal of the Prime Contracts, a perfor
mance-based management process was 
added to the UC/DOE Prime Contract 
(Contract No. W-7 405-ENG-48) in the form of 
Appendix F. Appendix F has two sections: 
Section A and Section B. Section A of this 
appendix contains specific performance ob
jectives, criteria, and performance measures, 
which are the components of the perfor
mance based management system that the 
University and DOE will utilize for Laboratory 
oversight as described in Article VI, Clause 6, 
of Contract No. W-7 405-ENG-48. 

The University and the DOE agree that the 
performance measures will be subject to 
annual review and may be modified by the 
agreement of the parties in accordance with 
the procedure for contract modification set 
forth in Article XV, Clause 2, of the prime 
contract. 

Section B of Appendix F, describes the 
process to be used by the University and the 
DOE to evaluate the administrative, scientific, 
and technical work of the Laboratory. 

The parties agree that there is a significant 
likelihood that Laboratory business systems 
may need to be modified to collect the 
information needed to determine the level of 
performance against the measures in 
Appendix F. Business systems may also 
require modification as measures are revised 
in accordance with Article XV, Clause 2, 
"Performance Measure Review," of this 
contract. Where systems are so modified in 
the course of a review period, DOE agrees to 
take such modification into account when 
determining the executive salary increase 
authorization multiplier. 

It is understood that UC/Laboratory manage
ment may request changes in Appendix F per-
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fonnance measures based on cost/risk/benefit 
analysis of discretionary institutional funding or 
other reasons. 

DOE evaluation of LLNL using these per
fonnance measures for FY 1995 resulted in a 
combined ES&H rating of 80. 79% or "Excel-
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lent." This rating, takE:m with that of others not 
in the ES&H area, resulted in an overall rating 
of 88.86%, or "Excellent," for the University's 
management of LLNL. This overall all rating 
resulted in an Executive Merit Pool increase of 
4.85% for the University execu-tives managing 
LLNL. 
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Table 2. Facility Summary 

. ·. .·. . . ·.·• ... 
s+Arus<······· 

. · .... ·· ..... ·.. . ... · ... 

PRINctPl..e HAiArfos ANO\fol.NeAAe1LITIES FACILITY NAME I HAZARD CLASSIFICATION/.··• WORST CASE.DESIGN 

. ·.· .•.•....• < ..•.•.•.••• • ... · ··AUTHORIZATION BASIS .. 
••·•.'•··•••.•. BASIS.ACCIDENJ ··•••·•·· . . .. • ....... ....: ... ;.<.•·· ... .. .. . ·.•• ... . . .. . ...... . ...... . .. 

• •••••• .··.· ... ·. 

Chemistry Facility- To be operational Facility Category-Low hazard None yet. Hazards: Construction activity, Vulnerabilities: Worker exposure to 
Building 132 N by January 1997 Out of date preliminary safety construction hazards. 

assessment document 

Building 166 Operational Facility Category-Moderate Release of Arsine gas Hazards: Toxic gas; acid baths; chemicals; lasers; radioactive elements; 
safety assessment document industrial. Vulnerabilities: Primarily to workers from heavy metals in the glove 

box and hazardous chemicals used in semiconductor development. 

Superblock-Buildings Bldg. 331 is 331-Facility Category 3, SAR 331 - Gas release from Hazards: External radiation exposure; contamination, inhalation, and ingestion; 
331, 332, and 334. transitional approved 1993; earthquake. Approximately potential criticality, industrial; potential plutonium release; use of chlorine and 

4 mrem CEDE at site hydrochloric acid. Vulnerabilities: Plutonium stored that contains unknown 
Bldg. 332 is 332-Facility Category 2, SAR boundary. material conditions and packaging configurations; (radiolysis and pressure 
operational approved by OAK 1995 buildup, corrosive potentials, chemically reactive, difficult to contain); seismic 

332 - Waste drum puncture concerns (systems failure, structural collapse, breach of containers); excess 
Bldg. 334 is 334- Facility Category 3, 1996 and fire. Approximately 4.6 plutonium; no disposition plan. 
operational proposed draft SAR down grades rem CEDE maximum offsite 

facility to Low Hazard Radiological. dose. 

334 - Breach of container 
and slow oxidation. 
Approximately 0.45 mrem 
CEDE at the site boundary. 

321 Complex Operational Facility Classification Moderate, Fire resulting in beryllium Hazards: Industrial; electrical; cleaning solvents; depleted uranium and 
preliminary hazard assessment release. Site boundary beryllium; Class 4 lasers; radiation; and chemical solvents. Vulnerabilities: 
(PHA). concentrations less than Primary vulnerabilities are hazards to workers posed by above hazards and 

emergency response building deterioration. 
planning guidance. 
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Table 2 (cont'd). Facility Summary 

.. .· . 
FACILITY NAME SI ATOS HAZARD··· WORST CASE DESIGN BASIS . PRINCIPALHAiAAos AND VULNERABILITIES 

. CLASSIFICATION/ . ACCIDENT I• .. 
AUTHORIZATION BASIS 

.·.··.·.·.····· ··.·. 

...... . ........ TL .. 
........ ······· ·.·.·.· ... · .. ·.· ·· . ··. . ·. .· ......... , .. .. : .... · .. : ..... :::-.· ·.·.· ... ·.· ·.·.·::·.·.· ... ·.-:·· .:..::-.-· ... :: .. ............ . . ........... · ..... ·. . .. •·. 

Superblock Support Operational Facility Category 3 Earthquake results in radioactive Hazards: Plutonium (radiation and contamination); other radioactive 
Facilities SAR for 231 and 233 in material release. Details not available. elements; chemical; electrical; general industrial; toxic materials; and 

draft. SAR approved for hydrogen. Vulnerabilities: Packaging configurations of sealed 
239 plutonium sources; degradation, rupture or damage to packaging could 

spread plutonium and expose workers. 

Chemistry and Bldg. 151 is Facility Classification: Low Chemical/gas release within the Hazards: Chemicals; radioactive isotopes; high pressure; electricity; 
Materials Science operational; laboratory results in injury to the industrial; sulfur hexafluoride gas; high voltage; photochemicals; high 
Facilities Bldg. 222 use until researcher. temperatures; Vulnerabilities: Age and rapid deterioration of the 

January 1997; Building 222; no disposal plan for buildings that contain residual 
Bldgs. 235 and amounts of hazardous or mixed wastes. 
241 operational 

High Explosives Operational Facility Cat Explosive Detonation in 10 kg handling area Hazards: Explosives, industrial, and chemical. Vulnerabilities: 
Applications SAR approved in 1990, results in fatalities to people in the Multiple activities with explosives (handling, storage, testing) in a 
Facilities-Building and revised SAR 1996. work room. laboratory facility. 
191 DOE approval expected 

July 1996. 

U-AVLIS Operational Facility Category 3 Fire resulting in dispersal of uranium Hazards: Radiological in nature; electrical; laser; and industrial. 
Basis for interim operation in building 493 results in 12 mrem Vulnerabilities: Worker exposure to radiological or industrial hazards. 
(BIO) for safety CEDE to workers on the site and 7 
authorization approved by mrem to a person at the site 
OAK boundary. 

Waste Management B233 canopy, 514 Facility Category 3 nuclear Earthquake causes building to Hazards: Radioactive, carcinogenic, corrosive, flammable, toxic, 
Facilities Area, facility collapse; falling beam on drum pyrophoric, and reactive materials that can present physical and health 

612 Complex, and SAR approved July 1996. spreads plutonium and americium hazards; motor vehicles; cranes; steam heat; mechanical systems; 
Building 693 are electrical systems; high pressure air and hydraulics; and confined 
operational spaces. Vulnerabilities: Primarily the large amounts of radioactive, 

hazardous, and mixed wastes that are stored and handled. 
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Table 2 (cont'd). Facility Summary 
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FACILITY NAME .. •stATIJS HAZARD ClASSIFICATiON/ WORSJ.CASE DESIGN.BA~IS. • ·. I ·.·• PRINCIPAi. l:fAZARD$ AND VULNERABILITIES.• ' 
.·.·:·:; AUTHORIZATION BASIS. .... ACCIDENT.·•· .... ····.· .. ·.··-::· .. . ... :· ::-: .. _ 

. ... ····· ... ·. . .... .. .· .......... 

Site 300 Bldgs. 834 and Facility Category-Explosives Detonation during preparation for dynamic Hazards: HE and high pressures. Vulnerabilities: Performing 
Environmental 836 operational The 1984 SAR does not testing. Significant facility damage and operations that add energy to HE. 
Testing adequately describe the safety possible serious injury or death to facility 

Bldgs. 854 and envelope and was not approve by workers 
858 inactive DOE. Work is progressing slowly 

on a revision. 

Site 300 Chemical Operational Facility Category- Explosives Detonation during mechanical pressing. Hazards: HE; industrial; and chemical. Vulnerabilities:; 
Processing Facility The 1988 SAR does not Significant facility damage. Performing operations that add energy to HE. 

adequately describe the safety 
envelope and has not been 
approved by DOE. LLNL is 
drafting a revision. 

Site 300 Mechanical Operational Facility Cat Explosive, No facility Detonation during machining. Results in Hazards: Potential for detonation while handling, pressing, 
Processing Facilities SARs: one is being prepared for significant damage to work bays. machining, and assembling HE; general industrial hazards; 

the overall operation. Deflagration to detonation during burning chemical; and radiography. Vulnerabilities: Adding energy 
results in major wild fires and Injury to during processing, and potential for wildfires from explosive 

Justification for continued firefighters. Initiation during assembly burning. 
operations for 829; preliminary results in up to 6 fatalities on site. 
SAR for proposed explosive waste 
treatment facility 

Site 300 Firing Operational Facility Cat Explosives Detonation during final setup of a shot or Hazards: Explosives; radiation; lasers; industrial; debris 
Facilities The 1986 SAR for the firing investigation of a misfire results in fatalities containing depleted uranium and beryllium. Vulnerabilities: 

bunkers did not address safety. A and serious injuries to people at the firing Planned detonation testing results in low level wastes and 
new SAR is near completion table. potential for loud noise and grass fires spreading offsite. 

Site 300 Materials Operational Facility Cat Explosive Handling- detonation of the entire shipment Hazards: Storage of large amounts of HE; storage of depleted 
Management SAR actively under development. results in up to five onsite fatalities and uranium and beryllium. Vulnerabilities: Number of hands-on 
Facilities injury to ten collocated workers. handling operations. 
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FOREWORD 

Site profiles summarize the effectiveness of Department of Energy (DOE) line 
management in implementing the Secretary of Energy's guidin~J principles of safety 
management; the effectiveness of DOE environment, safety, ancl health (ES&H), and 
safeguards and security (S&S) programs; and key site characteristics such as 
organization, contract reform, significant issues, key facilities, performance measures, and 
site initiatives and activities. 

Profiles are a valuable planning tool for the DOE Office of Oversight in focusing appraisal 
activities, allocating staff resources, and analyzing Departmental trends. Profiles also 
serve as an authoritative reference for other stakeholders. They assist in answering 
critical questions about the state of the DOE complex: How effective are site management 
systems/programs? What trends require immediate attention? How safe are site workers 
and the public? And is the environment being adequately protected and restored? The 
analysis of the performance data contained in the site profilE!S provides baseline 
information regarding safety or security program weaknesses, thus allowing timely 
intervention by Department management. This information is 1:eported in a format 
designed to highlight essential missions, performance, significant issues, and operational 
data at a management level. 

The Office of Oversight maintains site profiles on 20 major DOE :sites. Each profile is 
normally updated semiannually through a rigorous process led by the Oversight Offices 
of Planning and Analysis and EH Residents, with significant contributions from the Offices 
of Security Evaluations and ES&H Evaluations. Line management plays a key role by 
verifying that the information is accurate, current, significant, clear, and balanced. 

Site profiles are developed using an institutionalized process of collecting data from 
multiple sources, and then collating, synthesizing, and analyzin1g this information to 
develop an accurate evaluation of ES&H and S&S performance at the site. The data that 
forms the basis of a site profile comes from sources both internal and external to the 
Department of Energy. Site profiles will evolve in content and form as necessary to meet 
their intended objective--to have available current, comprehensive, summaries of ES&H 
and S&S information pertaining to key DOE sites. 

The site profile reflects the Office of Oversight's analysis of the best available data, and 
was verified for factual accuracy by line management prior to dissemination. Since profiles 
describe site conditions at the time of distribution, they may not reflect recent changes. 
If real time confirmation of information is required, the reade~r should query line 
management directly. 
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LOS ALAMOS NATIONAL LABORATORY (ILANL) 

OVERVIEW 

SITE CHARACTERISTICS 

Site characteristics include information on site size and location, 
mission, organizations, contractual status, and major initiatives and 
activities. 

Date Established: 1943 

Present Mission: 

Primary - Nuclear weapons research, development, and testing to 
ensure the nation's nuclear deterrent. As a multi-program laboratory, 
LANL provides technical assistance to the Department of Energy 
(DOE) weapons complex, performs basic research for DOE 
programs, and supports energy and environmental technologies. 

Secondary - LANL performs work for other Federal agencies, 
including defense and intelligence, and also works in conjunction with 
U.S. industry in the areas of energy and environmental technologies. 

Size: 27,000 acres (43 square miles). 

Employees: 9,400 DOE, contractor, and Los Alamos County 
personnel (as of September 1996). 

Annual Budget: $1.1 billion for fiscal year 1997. 

Cognizant Secretarial Officer (CSO): The Assistant Secretary for 
Defense Programs (DP) is the lead CSO and landlord; the Assistant 
Secretary for Environmental Management, and the Directors for 
Nuclear Energy, Energy Research, and Nonproliferation and National 
Security also have programmatic interests and responsibilities on site. 
Principal DP offices include DP-2, DP-13, DP-15, DP-20, DP-22, DP-
23, and DP-24. 

Responsible Operations/Area Office: Albuquerque Operations 
Office (AL) and Los Alamos Area Office (LAAO). 

0-1 

Additional information on 
site characteristics is 
provided in Section 1. 0, 
starting on page 1. 

LANL continues its 
primary mission of 
nuclear weapons 
research and support to 
other DOE programs. 
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Management and Operations Contractor: 
University of California. 

Other DOE Prime Contractors: 
County of Los Alamos (LANL fire protection). 

Subcontractors: 
Protection Technologies Los Alamos 
Johnson Controls, Inc. 

Fissile Material: 2.7 metric tons of plutonium and 61.0 kg of 
plutonium waste (February 6, 1996). 

Significant Commitments to Stakeholders: DOE agreements with 
Los Alamos County: (1) Assistance Payments - DOE agreed to 
extend until 6/30/98 payments established by Congress supporting 
Atomic Energy-created local governments; (2) Land Transfer - DOE 
offered 7,000 acres; the County reviewed and requested an additional 
2,000; (3) the Los Alamos Airport was leased to Los Alamos on or 
about October 1, 1996; (4) Fire Protection Assets - DOE offered fire 
facilities/equipment to the County; and (5) Memoranda of 
understanding for fire protection, water supply, electrical supply, 
airport maintenance, and use of County landfill. DOE issued an 
American Indian Policy in November 1991 providing guidance to 
maintain effective working relationships with Tribes for lands and 
rights of American Indians affected by DOE actions. Defense Nuclear 
Facilities Safety Board (DNFSB) recommendations directly affecting 
LANL include: 93-2, 93-6, and 94-2. The DNFSB has published 
seven trip reports and nine memos, letters, and/or papers concerning 
LANL. DNFSB recommendations indirectly affecting LANL include 
91-6, 92-2, 92-5, 92-6, 92-7, 93-1, 93-3, 93-4, 94-5, and 95-2. 

Unions: Eighteen labor unions are represented at LANL. 

Major Site Activities/Initiatives: 

Design, develop, test, and certify nuclear weapons. 

Apply science and engineering capabilities to problems of national 
security. 

Conduct extensive research in energy, nuclear safeguards and 
security, biomedical science, computational science, environmental 
protection and cleanup, materials science, and other basic research. 

0-2 
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The Secretary of Energy 
announced on May 16, 
1996, plans to extend 
the contract for an 
additional five years. 

DOE agreements with 
Los Alamos County 
include assistance 
payments and transfers 
of land and fire 
protection equipment to 
the County. 

DOE issued an 
American Indian Policy 
of November 1991. 

There are 13 DNFSB 
recommendations 
relating to LANL. 

December 1996 
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ENVIRONMENT, SAFETY AND HEAL TH (ES&H) ISSUES 

A sitewide issue is an issue present at multiple facilities or within 
ES&H programs that impact sitewide operations. A facility-specific 
issue is limited to a particular facility or building. 

Sitewide Issue 1: DOE and LANL systems for ensuring that 
organizations and individuals are accountable for effective ES&H 
performance are not sufficiently developed. 

Sitewide Issue 2: Roles, responsibilities, and authorities are defined 
for senior DOE and LANL managers; however, they become 
increasing more ambiguous at lower tiers of the organization, 
especially at the subcontractor level. 

Sitewide Issue 3: AL, LAAO, and LANL have not instituted an 
integrated sitewide requirements management system at LANL. 
There are no institutional systems to ensure a traceable flow of 
applicable requirements and related information from the institutional 
level to the facility and activity levels, including subcontractors. 

Sitewide Issue 4: There are no sitewide policies for planning and 
control of work activities. The hazard analysis process in support of 
work planning is not consistent among facilities and contractors, does 
not integrate workers into the work planning and control process, nor 
is proceduralized for sitewide use. 

Sitewide Issue 5: LANL senior management has not ensured the 
implementation of conduct of operations principles across the site. 

Sitewide Issue 6: LANL does not have a comprehensive sitewide 
electrical safety program and associated implementing procedures. 

Sitewide Issue 7: Collectively, LANL, LAAO, and AL have a variety 
of assessment programs that are conducted with varying degrees of 
formality, rigor, and documentation. These programs do not provide 
a comprehensive assessment of LANL performance and are 
coordinated to provide a sound basis for management 
decisionmaking. 

Sitewide Issue 8: The DOE line management process for the review 
and approval of authorization basis documents does not ensure that 
these documents are approved in a timely manner. The process 
does not provide clear expectations, well defined steps, or meaningful 
milestones. 
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Additional information on 
sitewide issues is 
provided in Section 3. 0, 
starting on page 15. 

There are nine sitewide 
issues at LANL. 
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Sitewide Issue 9: LANL lacks a clear policy and implementing 
procedures that effectively establishes and communicates 
management's expectations on procedure use and adherence. 

KEY FACILITIES 

A key facility is a facility or building that is significant from an 
environment, safety, and health perspective. At some sites, a key 
facility can be a group of facilities with similar missions, activities, 
hazards, or vulnerabilities. 

Los Alamos Neutron Science Center (LANSCE) - The Center is 
categorized as a non-nuclear accelerator facility. 

Plutonium Facility 4 (PF-4) at Technical Area (TA)-55 - The 
principal facility capabilities and functions are plutonium recovery, 
plutonium metal production, plutonium metal fabrication, Pu-238 heat 
source production, and advanced fuels fabrication. 

Los Alamos Critical Experiments Facility (LACEF) at TA-18 - The 
principal mission of LACEF is the design, construction, research, 
development, and application of critical experiments. 

Chemistry and Metallurgy Research (CMR) at TA-3 - The analytical 
chemistry laboratories support many LANL programs and are 
essential to all activities associated with plutonium processing 
research and development. 

Health Research Laboratory (HRL) at TA-43 - HRL conducts health 
studies and biological research for investigating health risks from 
exposure to radiation and other occupational hazards. 

I 

Wastewater Treatment Facility at TA-46 - The Wastewater 
Treatment Facility treats sanitary wastewater from LANL facilities. 

Dual Axis Radiographic Hydrodynamic Test Facility (DARHT) at 
TA-15 - The DARHT facility, under construction. Area 111, has been 
designed as a dual-axis enhanced-radiography hydrodynamic test 
facility for assessing the safety, performance, and reliability of aging 
nuclear weapons. 

Waste Disposal Site at TA-54 -TA-54 comprises Area G and Area 
L. Area G is the Low-Level Radioactive Solid Waste Storage and 
Disposal Facility. Area L is the chemical, hazardous, and low-level 
mixed waste storage, packaging, and disposal facility. 
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Additional information on 
key facilities is provided 
in Section 4. 0, starting 
on page 19. 

There are 14 key 
facilities at LANL. 
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Radiochemistry and Hot.Cell Facility at TA-48 - TA-48 provides 
radiochemical analysis support, performs nuclear medicine research 
and production activities, and develops advanced nuclear chemistry 
technology. 

Radioactive Liquid Waste Treatment Facility (RLWTF) at TA-50 -
The RLWTF characterizes, treats, and disposes of radioactive liquid 
waste. 

DP West at TA-21 - The TA-21 DP West facilities were plutonium 
processing areas that are undergoing decontamination. Some of 
these areas are now used for laboratories. 

Tritium Science and Fabrication Facility (TSFF) at TA-21 - The 
TSFF has supported a variety of DOE tritium programs. 

Tritium Systems Test Assembly (TSTA) at TA-21 - The TSTA is an 
internationally supported fusion research facility. 

Weapons Engineering Tritium Facility (WETF) at TA-16 - WETF 
current activities are related to weapons, laser fusion, accelerator 
research, and services to the materials science and technology, 
physics, chemistry, medium-energy physics, and energy divisions. 

SITE PERFORMANCE 

Site performance is based on an analysis of available data on 
facilities and programs. The performance information underlying this 
presentation is developed from Office of Oversight activities, 
augmented by valid and relevant external and internal sources. Site 
performance is evaluated in terms of three of the guiding principles 
for safety management. 

OVERALL SAFETY MANAGEMENT PROGRAM - EVALUATED 
OCTOBER 1996 

The LANL safety management program and performance in each of 
the three guiding principles need improvement, and there are 
weaknesses in some aspects of the program. 

Recent initiatives by AL, LAAO, and senior LANL managers are 
encouraging; however, line management has not yet adequately 
established the necessary systems to effectively implement its 
responsibility for safety. 
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Additional information on 
site performance is 
provided in Section 2. 0, 
starting on page 3. 
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The technical competenc~ of personnel is a strength that partially 
compensates for the weaknesses in other areas. 

With sustained DP, AL, LAAO, and LANL management attention and 
commitment, LANL's positive initiatives have the potential to address 
many of the identified concerns. 

Principle #1 - Line Management Responsibility - EVALUATED 
OCTOBER 1996 

DP, AL, LAAO, and senior UC and LANL line managers have 
demonstrated their concern for and awareness of the need for 
improved safety performance at the site. Comprehensive sitewide 
management systems to promptly communicate important information 
on safety have not been established, challenging LANL's ability to 
impact ES&H performance by making necessary adjustments. 

The understanding of roles and responsibilities is not uniform for DOE 
and LANL; however, efforts are under way to clarify recently 
restructured AL and LAAO roles and responsibilities. 

Current systems do not effectively hold managers and workers 
answerable for safety performance. Ongoing DOE and LANL 
initiatives to address accountability are encouraging (e.g., 
strengthening ES&H performance criteria in the DOE contract being 
renewed with UC, developing an "accountability matrix" for LANL 
personnel). 

ES&H risk prioritization techniques are not used consistently at LANL 
to ensure that resources are correctly aligned with known hazards at 
the site. 

Principle #2 - Comprehensive Requirements - EVALUATED 
OCTOBER 1996 

There is no sitewide process to effect flowdown of requirements to 
the working level. During the last several years, LANL has been in 
constant transition from one requirements management system to the 
next. Lack of discipline and rigor in the planning of these transitions 
has resulted in multiple implementing documents at various levels of 
completeness and relevance; there is confusion regarding which 
requirements apply. 

LANL has recognized the need for improvements in the requirements 
management systems and has initiated the Laboratory Standards 
Projects based on the necessary and sufficient/work smart process. 
The future of this project is uncertain. The Laboratory Integrated 
Safety Management System provides the framework to ensure that 

0-6 
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ES&H performance is consistent with DNFSB recommendation 95-2. 
A wide variety of assessment programs provide feedback to 
management; these programs need to be further integrated to provide 
a comprehensive evaluation of ES&H performance. 

Principle - #3 Competence of Personnel - EVALUATED OCTOBER 
1996 

An area of strength is the overall competence of the DOE, LANL, and 
subcontractor workforce. Specifically, LANL's ES&H workforce 
exhibits a good level of technical capability and competence in essen
tially all ES&H disciplines. 

Implementation and conduct of job-specific training are inconsistent 
and require improvement; facility manager training-a new 
initiative-requires additional resources and needs to be accelerated 
to prepare facility managers with needed skills on a timely basis. 

PERFORMANCE MEASURES 

Performance measures are quantitative and qualitative indications of 
ES&H performance taken from such sources as the Occurrence 
Reporting and Processing System and the Computerized 
Accident/Incident Reporting System, as well as contractually 
mandated indicators of performance. (Note: DOE and UC are 
currently revising the performance measures used in Appendix F of 
the Laboratory contract. As a result, performance information 
provided is from the October/November 1995 AL Pilot Oversight 
Program.) 

The October/November 1995 AL Pilot Oversight Assessment was 
part of a DOE-wide initiative to improve cost effectiveness and ES&H 
performance at DOE laboratories. The first of these pilot 
assessments conducted at LANL examined performance in 10 
functional areas (air quality, conduct of operations, maintenance 
management, quality assurance, construction safety, industrial 
hygiene, industrial safety, radiation protection, and training and 
certification). Within these 10 areas, 43 performance objectives were 
examined, and 35 were met. The 8 performance objectives not met 
were in the areas of conduct of operations (abnormal events, 
organization and administration), quality assurance (administrative 
programs and controls, suspect parts, management assessments), 
and industrial safety (pressure safety, electrical safety, 
lockout/tagout). 
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Additional information on 
performance measures 
is provided in Section 
5. 0, starting on page 24. 
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SITE PROFILE -- LOS ALAMOS NATIONAL LABORATORY 

1.0 SITE CHARACTERISTICS 

1.1 SITE LOCATION AND SIZE 

Los Alamos National Laboratory (LANL) 
occupies approximately 43 square miles of 
DOE land situated on the Pajarito plateau in 
the Jemez mountains of northern New 
Mexico. The closest population centers are 
the cities of Los Alamos, population 12,000, 
and White Rock, population 8,000. The 
closest large metropolitan center is Santa Fe, 
population 50,000, 35 miles away. 

1.2 SITE MISSION 

LANL's mission is to apply science and 
engineering capabilities to problems of 
national security. This mission has expanded 
from the primary task of designing nuclear 
weapons to include non-nuclear defense 
programs and a broad array of non-defense 
programs. LANL conducts extensive research 
in energy, nuclear safeguards and security, 
biomedical science, computational science, 
environmental protection and cleanup, 
materials science, and other basic research. 
In staff and technical capabilities, LANL is one 
of the largest multidisciplinary, multiprogram 
laboratories in the world. LANL is also 
continuing to direct its capabilities toward 
helping the U.S. industry become more 
competitive internationally. 

Past missions of LANL included development 
of nuclear test devices and other research 
projects. LANL is now focusing on nuclear 
weapon stockpile stewardship and 
nonproliferation. 

LANL currently consists of Technical Areas 
(TAs), of which 42 are actively in use. 
Facilities within these areas include a reactor 
(which is shut down); criticality experiment 
areas; particle, neutron and ion accelerators; 

1 

sealed source and x-ray radiography facilities; 
research laboratories; depleted uranium and 
explosive test facilities; a plutonium recovery, 
metal production, and metal fabrication; and 
radiologically contaminated environmental 
areas in various sta~1es of remediation; and 
decontamination and decommissioning 
projects. 

1.3 SITE ORGANIZATIONS AND FINANCE 
STATUS 

Site Organizations 

The Los Alamos Area Office (LAAO), a part of 
the Albuquerque Operations Office (AL) 
oversees contractor operations and 
administers site contracts. LANL is managed 
by the University of California under a 
management and operations contract for 
research and technology development for 
DOE. LANL was originally founded and 
established as Project Y of the Manhattan 
Project. The University of California has 
managed the laboratory since its inception. 
The current contract expires in 1996; an 
extension is being negotiated, which is 
including an examination of and enhancement 
to performance measures used in Appendix F 
of the contract. 

LANL receives most of its annual budget from 
the Department of Eneirgy. The balance of the 
budget is comprise~d of Department of 
Defense, National Aeronautics and Space 
Administration, and private sector research 
and development. 

LANL has a total of 9,200 full-time equivalent 
personnel, of whom 800 are ES&H personnel 
(470 University of California, 140 technical 
contractors, 20 consultants, and other 
individuals such as graduate research 
assistants). There are 80 LAAO personnel. 
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A number of cognizant .secretarial offices 
(CSOs) have programmatic interests at LANL. 
The Offices of Defense Programs (DP), Non
Proliferation and National Security (NN), and 
Environmental Management (EM) have 
interests in national security and 
environmental programs. The Office of 
Nuclear Energy (NE) has interests in LANL's 
science and technology programs. 

Major Federal and contractor support 
subcontractors at LANL include Protection 
Technologies Los Alamos (PTLA), which 
operates the security force; Johnson Controls, 
Inc., (JCI), which provides maintenance 
services; and an administrative support 
contractor, which provides secretarial 
services. Eighteen different labor unions are 
represented at LANL. 

As a DOE prime contractor, the County of Los 
Alamos provides 24-hour fire protection 
service to LANL through a five-year provision 
protected contract (effective December 1, 
1992). The Los Alamos Fire Department 
(LAFD) operates five strategically located 
county fire stations and one training facility, 
and staffs each fire station with three 
operating shifts. Fire protection services 
include: firefighting, emergency preparedness 
support, emergency medical service, light 
rescue, and hazardous materials response. 
The LAFD employs 127 personnel, 111 which 
are uniformed shift personnel. The current 
staff hold specialized and professional fire 
protection/safety certificates and licenses. 

Finance Status 

Contract Reform and Status 

On May 15, 1996, the Secretary of Energy 
announced plans to seek a five-year extension 
of the contract with the University of California 
to maintain and operate LANL. As a condition 
of the extension, the contract must embody 
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the objectives of the contract reform initiative, 
including greater use of results-oriented 
performance and results-based payment. 

Budget 

The site operating budget is approximately 
$1.1 billion for fiscal year 1997, which is 
essentially the same as fiscal year 1996. The 
fiscal year 1998 budget is projected as $1.1 
billion. 

EM Program Highlights 

The EM budget is approximately $87.8 million 
for fiscal year 1997, which is a 17 percent 
increase over fiscal year 1996. (AL advises 
that additional funds for fiscal year 1997 may 
be approved.) Of the total EM budget, $13.6 
million is allocated for Safety and health for 
fiscal year 1997. Safety and health support 
costs account for as much as 38 percent of 
the total waste management costs in some 
program areas. The fiscal year 1998 budget 
is projected as $112.9 million. 

ES&H Program Highlights 

The fiscal year 1997 budget is $286.8 million, 
which is a 9 percent increase over the fiscal 
year 1996 budget. The fiscal year 1998 
budget is projected as $332.6 million. 

Activities not addressed by the fiscal year 
1997 budget include: the recovery of acids 
and plutonium at the T A-55 facility for control 
of the release of nitrates and chlorides, 
developing mixed transuranic waste 
treatments to meet Land Disposal Restrictions 
under a Federal Facilities Compliance Order, 
upgrading aged piping at the Waste 
Characterization, Reduction, and Repackaging 
Facility, and upgrading the fire suppression 
and fire water collection capability in the 
storage bays of the Hazardous Waste Storage 
Facility. 
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1.4 MAJOR SITE INITIATIVES/ACTIVITIES 

Environment, Safety, and Health 

The Laboratory Tactical Plan, which was 
developed as part of the strategic planning 
process, identifies the overall goals that will 
guide that Laboratory for the next several 
years. The first of the 11 tactical goals is 
"Safety First!" This goal includes a number of 
specific tactics to facilitate achievement of the 
tactical goal. These tactics include: (1) 
implementing a safety management program 
that provides coherent systems to support and 
protect employees, (2) implement an effective 
safety awareness and communication 
program, (3) implement a safety performance 
rewards-and-consequences program, (4) 
consistently implement safety policy and 
requirements, and (5) accelerate the 
implementation of facility management. 

Decontamination and Decommissioning 

LANL has decontaminated, dismantled, and 
demolished two buildings at TA-21. 
Dismantlement required removal of extensive 
material handling systems, process piping 
systems and ventilation systems, all of which 
contained significant residual uranium and 
chemical hazards. By combining onsite waste 
compaction, contaminated metal recycling, 
surface decontamination, and concrete 
crushing, the amount of low-level radioactive 
waste was greatly reduced. This project is 
one of the largest ongoing DOE 
decommissioning projects. 

Epidemiological Studies 

LANL is participating in the Human Genome 
Study project and the DOE-wide Human 
Radiation Experimentation Study. 

Construction Activities 

The Dual-Axis Radiographic Hydrodynamic 
Test Facility (DARHT) is a LANL facility that 
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would use non-nuclear explosive tests to 
monitor the aging nuclear stockpile for safety 
and reliability. The TA-50 Waste 
Characterization, Reduction, and Repackaging 
Facility has added a new construction project 
for treatment of radioactive liquid waste. 
Steam systems replacements and upgrades 
are planned at TA-1E>, TA-08, and TA-09. A 
new wing is being added to the T A-43 Health 
Physics Laboratory. 

2.0 SITE PERFORMANCE 

2.1 CONCEPTUAL BASIS FOR EVAL
UATION 

An essential charai:;teristic of successful 
programs and projects is the recognition and 
understanding of the need for an effective 
management system that ensures adequate 
control over all aspects of the program or 
project. In 1994, the Secretary of Energy 
established the principles and criteria that the 
Department deemed necessary for an 
effective safety mana9ement program. These 
principles include: 

• Principle #1 : Line managers are respon
sible and accountable for safety. 

• Principle #2: Comprehensive requirements 
exist, are appropriate, and are executed. 

• Principle #3: Comp1=tence is commensurate 
with responsibilities 

2.2 SAFETY MANAGEMENT PROGRAM 
IMPLEMENTATION OF THE GUIDING 
PRINCIPLES 

This interim evaluation was developed using 
the results of surveillances performed by the 
Office of EH ResidEmts, the recent safety 
management evaluation, and other Office of 
Oversight data sources. Where sufficient 
information was not available to make a 
comprehensive assessment of either the 
implementation of a guiding principle (Section 
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2.2) or an implementing .program (Section 
2.3), a limited evaluation or specific examples 
of performance based on the best available 
information is provided. 

Principle #1 - Line Management Respon
sibility for Safety 

Policy and Goals 

DOE and LANL senior management have 
recognized the need to upgrade safety 
performance and have initiated actions to 
achieve improvement. Recent initiatives by 
LANL senior management have focused on 
strengthening institutional policies and goals. 
Various documents, such as Director's 
Policies, the Tactical Plan, and the 
Institutional Plan, describe ES&H policy, 
goals, and tactical plans. These documents 
lay out a sound framework for improving the 
LANL safety management program. In 
addition, LAN L's integrated safety 
management system is conceptually sound 
and consistent with the DOE response to 
DNFSB Recommendation 95-2. LAAO and 
LANL management have established effective 
mechanisms to involve stakeholders in issues 
related to ES&H policy and goals. 

Although institutional-level policies and goals 
have been significantly strengthened by recent 
LANL management actions, efforts to 
translate the institutional-level ES&H policies 
into measurable and meaningful facility- and 
activity-specific policies, goals, and objectives 
must be strengthened to ensure effectiveness. 
The degree to which ES&H policy and goals 
are effectively communicated and understood 
varies among facilities and depends largely on 
the initiatives of individual division directors, 
group leaders, facility managers, and team 
leaders. 

Roles and Responsibilities 

The extent to which authorities, roles, 
responsibilities, and functions for ES&H are 
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defined, communicated, and understood 
varies across the site among DOE and LANL 
managers and workers. In general, roles and 
responsibilities are defined for senior DOE 
and LANL managers (e.g., division directors) 
and become increasing ambiguous at lower 
tiers of the organizations. Existing definitions 
are often unclear and conflicting, and are not 
traceable from top-level management down to 
the workers. 

LAAO and LANL have formal "partnering" 
agreements for some environmental 
management functions. According to these 
agreements, LAAO and LANL jointly share 
certain responsibilities and cooperate to 
achieve goals. This approach has facilitated 
communication and cooperation between 
LAAO and LANL, improved working 
relationships, and reduced barriers to achieve 
common goals. In some cases, however, the 
partnering approach may result in ambiguity in 
the roles of LAAO technical representatives, 
who are responsible for both working jointly 
with LANL in a cooperative assistance role 
and assessing contractor performance. 

One important LANL initiative is the 
deployment of the Environment, Safety and 
Health (ESH) Division personnel to support 
line organizations to strengthen line functions. 
However, implementing deployment without 
clearly defining the relative institutional (i.e., 
core) and line organization roles and 
responsibilities of the individual fosters 
confusion. 

Successful implementation of the facility 
management model requires that 
interrelationships, interfaces, and jurisdictional 
boundaries be clearly defined and understood 
by all involved parties. The Type A accident 
investigation reports regarding the electrical 
incidents in January 1996 and July 1996 
identified the lack of rigor in defining 
responsibilities, authorities, and interfaces 
between facility managers, ES&H 
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organizations, support organizations, and line 
management as contributing causes 

Project and Resource Management 

LANL's funding is principally derived from 
programmatic needs (i.e., DP, EM, and the 
Headquarters Offices of Energy Research and 
Nuclear Energy). Funds to support LANL's 
infrastructure come from "taxes" levied on 
programs. The gap between funds available 
from the "tax base" and the resources needed 
to maintain the infrastructure has grown, 
impacting LANL's ability to implement needed 
maintenance and work planning upgrades. 
Individual project and resource management 
systems are being used by DOE and LANL to 
allocate resources for ES&H. However, 
systems for rigorously evaluating and 
prioritizing ES&H programs are not being used 
by DOE and LANL uniformly across the site. 
However, such formal prioritization techniques 
are applied to environmental management 
programs. 

With the exception of TA-55, facilities do not 
use integrated planning/ budgeting processes 
for determining the ES&H resources needed 
for facility operations and program activities. 
Typically, ES&H resources assigned to each 
program are determined through negotiations 
between ESH and line management, without 
benefit of rigorous analytical techniques; this 
approach impacts line management's ability to 
apply the principles of a graded approach to 
facility safety. 

Accountability for Performance 

DP, EM, AL, and LAAO managers recognize 
that they are responsible and accountable for 
safety, although formal mechanisms for 
holding DOE organizational entities and 
individuals accountable have historically been 
weak. The appraisal process used to 
evaluate AL and LAAO personnel does not 
include objective measures of safety 
performance. AL and LAAO management 
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have not been effective in holding LANL 
accountable for c:orrecting longstanding 
deficiencies (as cited in both DOE and UC 
reports subsequent to the January 1996 
electrical accident). 

Recent initiatives by DOE to address LANL 
accountability in the r•enewed contract with UC 
by incorporating measures typical of other 
DOE contracts are encouraging. LANL senior 
management is initiating actions to improve 
individual accountability; these include 
requiring all Laboratory and subcontractor 
personnel to sign a safe work pledge, devel
oping the "accountability matrix," and estab
lishing provisions for evaluating division 
managers. Various disciplinary actions, 
including time off without pay, are being used 
to emphasize individual accountability for 
safety. 

Principle 2 - Comprehensive Requirements 

Requirements Management 

An integrated sitewide requirements 
management system does not exist at LANL. 
Documents that gov1ern operations at LANL 
facilities are in various states of currency, and 
there is confusion mgarding which require
ments apply. In addition, there are numerous 
mechanisms by which requirements are 
communicated to lirn~ and ES&H managers 
and workers, and th1~re are few controls on 
how facility-specific information is updated, 
rescinded, and approved. For example, a 
recent EH Resident review of the UC contract 
indicated that DOE 4330.48 and DOE 
6430.1 A had been removed from the listing of 
accepted DOE directives without identifying a 
set of replacement requirements. 

The absence of an effective sitewide 
requirements manag•ement system at LANL 
impacts the success of many key initiatives. 
Two of the five steps for the "working safely" 
initiative in the DNFSB 95-2 implementation 
plan require analysis of hazards and identifica-
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tion of standards and requir:ements; confusion 
regarding which requirements apply to specific 
activities will hinder completion of these steps. 
In the integrated safety management model, 
sitewide safety standards and guidance are 
derived from DOE and non-DOE 
requirements, which in turn drive the facility
specific safety requirements and the activity
specific procedures. However, there are no 
institutional systems in place to ensure a 
traceable flow of applicable requirements and 
related information from the institutional level 
to the facility and activity levels. 

Hazard Analysis 

LANL performs hazard analysis at three 
levels: facility authorization basis, facility 
health hazards assessments, and activity
specific hazards analysis. The status of 
hazards analysis varies at all three levels. 

LANL has made progress in bringing LANL 
hazard analysis for authorization bases (e.g., 
safety analysis reports and technical safety 
requirements) into compliance with current 
requirements and DOE expectations. Safety 
analysis reports (SARs) are the major 
component of the development of hazard 
analyses for DOE nuclear facilities. Several of 
the LANL nuclear facilities have approved 
SARs that meet current DOE requirements. 
Facilities such as T A-18 have completed 
annual SAR updates. During the past year, 
LANL has applied significant resources toward 
developing the SARs for the remaining 
nuclear facilities. However, DOE 5480.23-
approved SARs/TSRs do not exist for TA-55 
or for CMR. 

LANL health hazard assessments have now 
been completed for most LANL facilities. 
These have significant potential to identify, 
quantify, and rank the relative risk to workers 
resulting from exposure to physical, chemical 
and biological hazards within the facility. 
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LANL also performs a large number of hazard 
analyses in support of work activities. Hazard 
analyses may consist of preliminary hazard 
analyses (PHAs), activity hazard analyses 
(AHAs), task hazard analyses, or hazard 
analyses incorporated into safe operating 
procedures or special work permits. There 
are no formal, consistent, sitewide control 
processes for hazard analyses; the quality of 
these hazard analyses varies and is not 
always adequate. 

In terms of nonnuclear facilities, a recent EH 
Resident surveillance indicated that the 
Compressed Gas Processing Facility 
contained a sufficient volume of chlorine to 
require implementation of 29 CFR 1910.119. 
Moreover, LAAO did not have a list of 
approved safety basis documents for 
nonnuclear facilities. A separate EH Resident 
surveillance indicated that a large volume of 
hazardous gaseous chlorine is present at the 
Wastewater Treatment Facility for which a 
DOE-approved safety envelope does not exist. 

Implementation of Requirements 

Some program elements and procedures that 
are vital to effective implementation of ES&H 
requirements are missing or inadequate. For 
example, maintenance and construction work 
is sometimes performed without detailed work 
definition or instructions. Work planning and 
control procedures do not capture revisions in 
work scope; as a result, scope changes are 
not subject to appropriate hazard analyses 
and approval. Important elements of conduct 
of operations are not captured in program 
documentation or procedures, such as 
operator response to abnormal or emergency 
conditions. Further, despite two recent 
serious electrical accidents involving serious 
injury to personnel and several other near 
miss electrical events, there is no formal 
sitewide electrical safety program. 
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Many recent accidents and near misses 
involved personnel that disregarded 
procedural steps or violated specified provi
sions. In general, LANL does not have 
effective controls and methods to ensure that 
ES&H requirements are accurately reflected in 
procedures and are effectively implemented. 
(Note: More detailed discussion of specific 
implementing programs is provided in Section 
2.3.) 

Assessment Programs 

AL, LAAO, and LANL have a wide variety of 
formal and informal programs to monitor, 
review, and evaluate ES&H performance. 
These programs are operating at various 
levels of effectiveness. Consistent with the 
pilot oversight program for line ES&H 
management, DP does not perform separate 
assessments of LANL operations. DP relies 
upon, and in some cases participates in, the 
AL appraisal process. 

The most important AL assessment (the 
annual pilot appraisal for ES&H) and the 
performance assessment matrix (PAM), which 
is Al's overall evaluation and rating of LANL 
ES&H performance, are predicated on the 
effectiveness of LANL's self-assessment 
program, the adequacy of the performance 
criteria in the LANL contract, and the 
effectiveness of LAAO in monitoring LANL. 

In addition to the AL ES&H appraisal and 
PAM, LAAO reviews LANL ES&H 
performance through the Facility 
Representative program and surveillance of 
technical programs. The Facility 
Representative program is functioning 
adequately in terms of identifying ES&H 
deficiencies and bringing them to the attention 
of the responsible LANL manager and has 
positively impacted LANL performance in 
some areas. However, the Facility 
Representative coverage is spread thin, 
considering the complexity and size of the 
LANL complex. 
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LANL assessment activities range from 
contractually-required UC Self-Assessment 
and Annual Review Process-a formal self
assessment of each functional area by 
responsible laboratory line management that 
is reported to UC and formally used to 
evaluate LANL performance against the 
objective standards of performance specified 
in the contract-to informal management 
walkarounds. These programs vary 
significantly in scope, level, rigor, and 
formality, and have different approaches to 
reporting and recording results. 

The existing corrective action management 
systems are not e~ffective and are not 
providing managers with information critical to 
program improvement. A recent EH Resident 
surveillance indicated that DOE line 
management has not established an effective 
issues management process and as such has 
not exercised its responsibility to ensure that 
findings resulting from oversight of safety 
related matters are resolved in a timely 
manner. In addition, LANL has not 
established an integrated lessons-learned pro
gram, and there are no procedures for lessons 
learned activities. However, initiatives are 
under way to develop a sitewide corrective 
actions information system; a pilot is being 
planned for fiscal year 1997. In addition, AL 
and LAAO are planning to further strengthen 
the AL Integrated Management System 
(AIMS). 

Principle 3 - Competence Commensurate 
with Responsibilities 

Staffing and Qualifications 

DP and, with some exceptions, AL have 
sufficient numbers of staff with appropriate 
qualifications in the ES&H disciplines (e.g., 
radiation protection) to perform their safety 
management functions. AL supplements is 
staff with contractor personnel. The few 
exceptions at AL relate~ to insufficient staff with 
"practitioner-level" experience in disciplines 
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required to review and approve safety analysis 
reports and other authorization basis 
documentation and an appropriate level of 
experience and background in systems 
engineering and integration. 

LAAO has increased its ES&H staffing from 
14 to 42 since 1990 and has strengthened its 
qualifications in ES&H disciplines. LAAO is 
addressing skill mix issues and shortages of 
qualified personnel in specific technical 
disciplines (e.g., radiation protection, industrial 
safety, and construction safety). Considering 
the complexity and diversity of LANL opera
tions, along with LAAO's intention to provide 
oversight of the entire scope of Laboratory 
activities, the staffing levels and resources as
signed to the Facility Representative program 
need enhancement. 

To move toward implementing the facility 
management model, LANL has re-engineered 
its ES&H organization by assigning a large 
number of the ES&H staff to line divisions 
responsible for research and development and 
decontamination and decommissioning (D&D). 
This deployment of ES&H staff is a positive 
step and has been successful in providing 
more direct support to line managers and in 
improving efficiency by streamlining interfac
es. Continued attention is needed to ensure 
remaining centralized functions supporting 
institutional objectives are adequately staffed. 

Qualifications of LANL ES&H professionals 
and JCI craft workers are adequate; however, 
it is necessary for LANL to ensure that the 
large number of non-ES&H personnel who 
have safety-significant responsibilities have 
appropriate levels of qualifications. For 
example, LANL facility managers, group and 
team leaders, and JCI zone managers and 
supervisors lack experience with effective 
work planning and control programs. 
Knowledge of LANL personnel in key 
engineering programs (unreviewed safety 
question determination process, configuration 
management) requires enhancement. 
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Technical Competence and Knowledge of 
Hazards 

AL and LAAO senior managers have a good 
understanding of the technical competence 
required to provide for safe operations of 
LANL. The ES&H elements within these 
organizations, including Facility 
Representatives, exhibit an appropriate level 
of competence and a good understanding of 
hazards associated with operations. The 
program for satisfying the requirements of the 
implementation plan for the provisions of 
DNFSB 93-3 is administratively established 
and is effectively managed by AL. The LAAO 
Facility Representative qualification and 
training program meets the qualification stan
dard requirements defined by DOE's DNFSB 
93-3 implementation plan and DOE orders. 

LANL and subcontractor personnel involved in 
implementing the safety management 
program generally exhibit an acceptable level 
of competence. The LANL ES&H managers 
have strong technical credentials and 
experience required for their positions. ES&H 
technical professional and training staff have 
necessary skills and knowledge. With few 
exceptions, technicians demonstrate a good 
level of experience and competence in their 
field. 

Ensuring safety relies on the competence and 
knowledge of hazards of a spectrum of 
employees, such as maintenance personnel, 
operators, and engineers in addition to ES&H 
professionals. Overall, the level of 
competence of these personnel and their 
knowledge of hazards are adequate. 

Worker Participation and Empowerment 

AL and LAAO have functioning employee 
concerns programs. However, procedures are 
informal, and LAAO has no formal tracking 
system. 
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At LANL, mechanisms exist for registering 
ES&H concerns and for participating in work 
planning. There are policies and procedures 
in place for recognizing employees who exhibit 
effective safety management performance, 
ensuring that employees have stop work au
thority if they believe there is a safety concern, 
and protecting workers from retaliation if they 
raise safety issues. 

Development of Laboratory-wide guidance 
regarding establishment of employee-based 
safety committees is an essential step to 
foster employee participation. With the advent 
of the facility management model, safety 
committees at LANL-are in transition from 
being division-based to becoming facility
based, and from being management-con
trolled to becoming employee-sponsored. In 
some facilities (e.g., TA-55, TA-53), this 
transition has been successful, and effective 
safety committees exhibiting strong worker 
involvement are in place. Across the Labora
tory, however, the transition is slow and is 
hampered by the lack of overall guidance. 

Training 

The AL Qualification and Training Division 
provides training support to AL staff, manages 
implementation of DNFSB 93-3 for the entire 
AL population, provides technical support to 
LAAO staff, and conducts assessments of 
contractor programs. This division has 
recently been strengthened to better support 
these objectives. 

At LAAO, training requirements are document
ed in individual development plans as part of 
the technical qualification program. A 
weakness noted in the program was a lack of 
formal structure and thoroughness of training 
activities for Facility Representatives. The 
Assistant Area Manager for Facility Operations 
is examining commercial alternatives to DOE
provided training courses to improve training 
quality and to enhance Facility Representative 
capabilities. 
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The LANL ES&H institutional and facility
specific training activities are mature and 
generally performance-based. Systematic 
approaches to trainin!;;I are used in definition of 
training program content and in design and 
development activities. Managers and 
instructors have nece~ssary skills, education, 
and knowledge to provide effective 
institutional and facility-specific training. 

A LANL facility manager training program is 
being developed; the current resource 
commitment is not sufficient to implement the 
program on the proposed schedule. 

At LANL, there are elements of a systematic 
on-the-job training program, including 
Laboratory standards, manuals, and protocols. 
However, implementation suffers from 
differing interpretation of requirements and/or 
uneven attention by line managers. As a 
result, the effectiveness of on-the-job training 
is inconsistent and the training does not 
always contain all elements important to the 
job, relies excessively on a read-only ap
proach to understanding procedures, is not 
provided or is not documented, or does not 
reflect actual or unique site conditions. 

JCI has recently initiated activities to 
strengthen its training program, including 
establishing an on-the-job training program. 
At this time, JCI has not defined minimum 
training qualifications standards for craftsmen, 
foremen, supervisors, and management-level 
personnel. 

2.3 IMPLEMENTING PROGRAMS 

Environmental Management 

Waste Management 

Significant improvement has occurred in 
LANL's waste management program and 
compliance posture. A key factor was the 
reorganization implemented in fiscal year 
1996. However, the EM/WM memorandum 
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that defined the roles and .responsibilities for 
the LANL Waste Management (WM) program 
does not include waste management 
compliance. At the facility level, even with 
requirements and program direction having 
been developed, the waste management 
program has not been consistently 
implemented. LAAO has played a key role in 
driving LANL to achieve the significant im
provement in waste operations through direct 
inspections and involvement in day-to-day 
operations. As LAAO lessens its direct 
involvement to focus on programmatic issues, 
LANL will need to continue this level of 
performance through strong inspection and 
accountability programs. 

Environmental Restoration 

Roles and responsibilities of DOE restoration 
program offices, from Headquarters to LAAO, 
are often confusing, duplicative, and 
sometimes in direct conflict with LAAO/LANL 
defined organizational responsibilities. ES&H 
requirements are routinely considered for all 
restoration activities. LAAO's oversight 
function is more administrative than 
"management-by-walking-around." LANL 
uses a graded approach for ra1s1ng 
deficiencies up to management; only 
compliance-driven or ORPS-reportable 
deficiencies get attention. The inability of 
LAAO/LANL restoration management to 
devote adequate attention to "Partnering 
Agreement" key goals and commitments 
contributes to ongoing weaknesses. 

Surface Water 

Surface water protection goals and objectives 
and organizational and individual 
responsibilities of ESH-18 are clearly defined. 
Implementation of environmental compliance 
program activities is a line function and has 
been accepted by the T A-53 facility manager 
and the TA-21 decommissioning project 
leader. At TA-53, the informal transfer of 
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responsibilities within the Physics Division and 
from FSS-8 to the FMU has resulted in some 
compliance activities being dropped. Individual 
responsibilities for environmental compliance 
activities are defined in the TA-21 D&D project 
management plan; however, these 
responsibilities have not been fully executed. 

Decontamination and Decommissioning 

The TA-21 decommissioning project has 
effectively staffed its ES&H organization with 
qualified professionals with an appropriate skill 
mix to address safety issues involving decom
missioning activities. JCI workers and LANL 
support staff are knowledgeable of TA-21 
ES&H hazards and are committed to 
achieving project goals and objectives. 
Teamwork is evident among all the primary 
project participants (LAAO, LANL and JCI), 
resulting in a unified project approach and 
mutual respect among team members. 

Worker Safety and Health Management 

Construction Safety 

LANL and JCI have not established safety 
goals for construction safety performance to 
which line managers can be held accountable. 
Responsibilities and authorities are generally 
clear for LAAO project managers and safety 
professionals. However, responsibilities and 
authorities for implementing safety 
requirements by LANL and subcontractors are 
not clearly defined. Areas of weakness exist 
in the responsibilities associated with review 
of safety plans, control of work, assessment 
and oversight, and accountability 
mechanisms. Subcontracting processes do 
not ensure that safety requirements are 
incorporated into contracts. Safety plans for 
some subcontracts do not contain applicable 
implementing procedures; some subcontracts 
lack effective performance measures and 
accountability mechanisms. 
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Process Safety 

AL, LAAO, and LANL have developed safety 
policies and goals. However in the process 
safety area, these policies and goals have not 
been implemented in procedures and 
authorization bases documents in a timely 
manner. DOE-STD-3009-94, developed by 
DOE to guide the development of non-reactor 
nuclear facility SARs, has not resulted in 
timely development and approval of a 
comprehensive authorization basis. For 
facilities where the approval authority has 
been retained by DP, DOE and LANL 
management have not taken responsibility for 
timely compliance with the orders. 
Collectively, AL, LAAO, LANL, and DP have 
not been effective in developing a path 
forward that leads to the timely approval of a 
comprehensive authorization basis, although 
several LANL facilities have approved SARs 
that meet DOE requirements. A contributing 
factor to the delays has been that 
requirements are not clearly integrated or 
communicated, and differing interpretations of 
requirements (which arise in part from the 
absence of DOE guidance) are not resolved in 
a timely manner. 

Radiation Protection 

AL and LAAO have not adequately defined 
policies, responsibilities, authorities, and 
expectations for radiation protection staff 
performance. AL 1120 (Organization, 
Authorities, and Functions) provides only 
broad guidance related to AL Occupational 
Safety and Health Division (OSH) functions. 
Specifications for the multiple OSH 
disciplines, such as radiological protection, 
are not addressed. LAAO radiation protection 
responsibilities are delineated in an informal 
mission and vision statement that does not 
provide performance objectives or measures. 
AL and LAAO radiation protection staffing 
levels are adequate to oversee and evaluate 
contractor performance. The effectiveness of 
these individuals and their knowledge of 
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operations are limited by insufficient time in 
facilities and lack of coordination and 
integration with the facility representatives. 

Authority and accountability for LANL radiation 
protection functions are not clearly delineated 
between line and ESH Division elements. 
Weaknesses in program implementation exist 
in radiological area access control, posting, 
work control, and procedural compliance. For 
example, excessive radiation exposure to 
workers in the PF-4 vault (TA-55) was 
identified as a vulnerability in the Highly 
Enriched Uranium ES&H Vulnerability 
Assessment. In addition, an EH Resident 
surveillance indicated that in CMR, 
contamination in open front boxes and fume 
hoods are not adequately surveyed, posted, or 
controlled to prevent transfer of removable 
contamination. In some cases, process and 
procedure changes that differ from 
established standards are not resolved in a 
timely manner or supported by appropriate 
technical bases. 

In May 1996, a necessary and sufficient 
standards set for the LANL radiation 
protection program was approved by AL, 
LAAO, and LANL management. LANL is in 
the process of transitioning to the new 
standards set and revising their document 
radiation protection program. 

Electrical Safety 

LANL electrical safety management and 
performance, as indicated by recent 
accidents, events, and near misses, have not 
significantly improved since the January 17, 
1996, accident. Implementation deficiencies, 
based on a limited review of the lockout/tagout 
program, indicated a need for increased 
involvement by upper management to ensure 
line organizations are consistently 
implementing lockout/tagout sitewide. The 
implementation of the energized electrical 
work permit program is seriously hampered by 
the lack of procedures and controls. Conse-

December 1996 



LANL PROFILE 

quently, line organizations are not consistently 
implementing Laboratory Director 
requirements for energized electrical work. 

Corrective actions in response to recent 
accidents, events arid near misses have 
focused more on revising programs and 
procedures than on strongly addressing the 
root causes of the failure to follow procedures. 
Management corrective actions and 
recurrence controls for these events did not 
include developing and implementing strong, 
clear, sitewide procedures regarding 
procedural adherence and use. 

Occupational Medicine 

AL, LAAO, and LANL recognize and have 
communicated the value of occupational 
health in overall ES&H mission, goals, 
integrated safety management initiatives, and 
the Appendix F contract criteria. ESH-2 group 
level roles, responsibilities, and authorities 
concerning worker protection and 
occupational health are clear, documented, 
and subject to a quality review process. Line 
management roles, responsibilities, and 
authorities for worker protection management, 
including occupational health and medical 
surveillance responsibilities, are documented 
(PRD119-01.3) but generally not recognized 
by line managers. 

Although clear and comprehensive 
requirements exist that describe the roles and 
functions of the LANL occupational medical 
program at the division level, line 
management integration of those 
requirements at the facility level is not fully 
developed. A comprehensive health hazard 
assessment (HHA) system has been 
established to baseline risks associated with 
chemical hazards at approximately 80 percent 
of the site facilities. Further development of 
the HHA system will assist line managers in 
recognizing and tracking individuals either 
associated with those risks or those that 
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require medical surveillance or other 
occupational health services. 

Industrial Safety/Industrial Hygiene (IH/IS) 

IH/IS polices and goals have been articulated 
but lack detail at the implementing level. 
LAAO roles and responsibilities are only 
generally defined, and LAAO resources are 
lacking to adequately implement assumed 
responsibilities. The roles and responsibilities 
of LANL IH/IS deployed staff with regard to 
maintaining both field m1ss1ons and 
institutional programs are not clearly 
delineated, nor is the impact of deployment on 
institutional programs adequately forecast. 
Several LANL initiatives are commendable 
(e.g., HHA program, work control). LANL IH 
Group procedures are well written. Sitewide 
development and use of procedures 
addressing IH/IS activities are occasionally 
inconsistent, redundant, and conflicting. IH/IS 
assessment, self-assessment, and corrective 
action programs are insufficient or 
nonexistent, or lack sitewide integration. 
LAAO and LANL IH/IS staff are 
knowledgeable and experienced in their 
disciplines, and JCI workers appear 
knowledgeable of facility IH/IS hazards. JCI 
craftspersons are not integrated into the work 
planning process. 

Operations Management 

Conduct of Operations 

DOE policy, objectives, and goals related to 
conduct of operations have been clearly 
established in DOE Order 5480.19, "Conduct 
of Operations Requirements for DOE 
Facilities," issued in July 1990. Since the 
order's issuance, sitewide roles and 
responsibilities related to implementation of 
conduct of operations have been limited to 
assigning responsibility to division directors 
and facility managers for independently 
determining conduct of operations re
quirements within their own divisions and/or 
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facilities. LANL management has not ensured 
consistent implementation of the program. 

While TA-53 Accelerator Operations (AOT-6) 
follows a formal conduct of operations 
program documented in implementing 
procedures addressing each of the 18 
chapters of DOE 5480.19, many other groups 
and programs have not fully implemented 
conduct of operations principles. Major 
initiatives at CMR and at TA-55 include 
implementation of new technical safety 
requirements (TSRs) and safety analysis 
reports (SARs) that were upgraded to current 
standards and requirements. However, the 
CMR and TA-55 lack the training, 
organizational structure, and personnel 
necessary to successfully implement the new 
SAR/TSR commitments. 

Improvements are needed sitewide and at the 
facility level. A LANL-wide conduct of 
operations program applied at facilities and 
operations with similar hazards would ensure 
consistency in operational safety. For 
example, implementation of such a program at 
CMR and at TA-55 would have a positive 
effect on facility and worker safety. 
Development of operator training and 
qualification programs to a level of formality 
consistent with standards across the DOE 
complex would improve worker safety and 
knowledge of operations. 

Configuration Management 

Policy and goals have been clearly 
established by AL, LAAO, and LANL for the 
configuration management program. AL has 
clearly conveyed its expectations to LANL 
regarding the application of configuration 
management at the Laboratory. Based on 
these general and high-level guidelines, LANL 
and CMR have developed their institutional 
and facility-specific configuration management 
program policies and goals. While TA-55 
implemented its configuration management 
program before DOE conveyed its expecta-
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tions to LANL, its policy and goals on 
configuration manage!ment are consistent with 
DOE's expectations. 

The LANL Facility Safeguards and Security 
(FSS) Division has not developed a 
configuration management program; however, 
recent actions and controls implemented by its 
management have produced significant 
improvements. LANL and its facility 
management and staff are knowledgeable, 
although experience in program 
implementation appears weak. Limited 
staffing and resourc1~s in FSS and at CMR 
may impact effective implementation of their 
configuration management programs. 

Criticality Safety 

Where they exist, policy and goals for 
criticality safety in AL, LAAO, and LANL are 
informal. LANL policy and program 
requirement documents for criticality safety 
are less comprehensive than comparable 
documents used at other DOE sites, primarily 
because they do not address site-specific 
aspects of topics in th1is area. Criticality safety 
performance measun~s are minimal. Except 
for LANL Criticality Safety Operators, no AL, 
LAAO, or LANL personnel with direct criticality 
safety responsibilities have specific 
accountabilities for criticality safety 
performance. Criticality safety evaluation 
reports do not discuss assumptions underlying 
the evaluation, contingency analyses and 
associated barriers to loss of control, and 
justifications for se~lecting administrative 
controls. 

Training requirements for professionals with 
direct responsibilities for criticality safety (e.g., 
Criticality Safety Engineers and Operators) at 
AL, LAAO, and LANL are informal. There are 
no formal training plans in AL, LAAO, or LANL 
for any of these positions. In spite of this 
informality, the qualifications and skills of the 
personnel in these positions are adequate. 
The depth of understanding of these 
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personnel contributes to good adherence to 
criticality safety limits. 

Maintenance 

Communication of safety policy and goals 
through defined roles responsibilities and 
authorities and by holding line management 
accountable is not well established at LANL. 
Although ES&H goals have been established 
for the site, these goals and management 
expectations have not been driven down to 
maintenance personnel at the facility or 
personal level. Contractor and LANL 
maintenance management and supervision do 
not have clearly defined or communicated 
safety goals, with the exception of 
occupational injury/illness. Personnel given 
the responsibility for managing maintenance 
activities are not given the commensurate 
authority to ensure proper implementation. 
Although progress and improvements in 
maintenance management have been made 
and various personnel and organizations are 
obviously committed to enhancing 
performance, the overall maintenance 
program at LANL is fragmented and 
implemented inconsistently. For example, 
excessive corrective maintenance backlog in 
TA-55 was identified as a vulnerability in the 
Highly Enriched Uranium ES&H Vulnerability 
Assessment. 

Management expectations and policies are 
not clearly communicated or understood at the 
working level; there are conflicting, outdated 
instructions and forms related to safety/hazard 
analyses for maintenance work. There is no 
formal sitewide work control process. Often, 
no records are kept of the hazard analyses 
developed for preventive maintenance (PM) 
activities. Procedure requirements delineating 
who reviews or approves safety evaluations 
and analyses are often not followed. PHAs 
and ESH Division reviews performed by 
LANUFMU technical personnel are sometimes 
superficial and so broadly described as to be 
of no value to the performing crafts or to 
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supervisors and safety personnel doing AHAs. 
The site, FMUs, and JCI have several 
initiatives to establish new and formal work 
control processes. The success of these 
initiatives will depend on the integration and 
acceptance of the new processes such that 
expectations and controls are consistent with 
requirements for all maintenance work 
activities at LANL. 

2.4 SAFEGUARDS AND SECURITY 
PROGRAMS 

LANL's primary roles involve research and 
development as well as maintaining nuclear 
materials processing capabilities. While 
management has been committed to 
enhancing the overall safeguards and security 
posture, the efforts have not been uniformly 
effective. Additional management attention 
was shown to be required in material 
measurements, computer security, physical 
security and the personal security assurance 
program. Deficiencies were noted in 
protection measures for classified parts, 
physical security systems, protective force, 
and material accountability. 

While security system personnel represent a 
significant program strength, some system 
weaknesses were noted· in areas where 
nuclear material is used and stored. 
Upgrades to correct these weaknesses were 
underway. The protective force has the 
support and skill to accomplish their mission; 
their role in the overall protection strategy had 
not been fully analyzed and validated. While 
material control and accountability basic 
requirements and material control were 
generally well implemented and portions of 
materials accounting were effective, 
unmeasured inventory required attention. 

Serious computer security problems were 
identified during the 1994 Security Evaluations 
inspection. Extensive subsequent 
communications and meetings among AL, 
LAAO, LANL, and Headquarters personnel 
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resulted in a DP memorandum stating that "all 
computer security findings have now been 
resolved and corrective actions or additional 
enhancements to address those findings were 
approved." The Office of Oversight is still 
assessing the effectiveness of the AL actions. 

3.0 SITEWIDE ES&H ISSUES 

3.1 ISSUE DESCRIPTIONS 

Sitewide Issue 1: Systems for Ensuring 
Accountability 

DOE and LANL systems for ensuring that 
organizations and individuals are accountable 
for effective ES&H performance are not 
sufficiently developed. Lack of well defined 
performance metrics limits management's 
ability to monitor performance and take 
appropriate action in light of negative trends. 

ES&H criteria and metrics contained in 
Appendix F of the UC contract have been 
improved; however, they do not provide AL 
and LAAO with the mechanisms to motivate 
LANL management to focus attention on 
those ES&H areas warranting improvement. 
The predominant use of qualitative goals and 
absence of quantitative goals (e.g., in the area 
of industrial hygiene and industrial safety) 
hinders DOE and LANL management's ability 
to monitor declining performance and 
implement mitigating measures. 

DP, EM, AL, and LAAO recognize their 
responsibility and accountability for safety; 
mechanisms to ensure this accountability, 
however, are not used effectively. For 
example, metrics used in the 360-degree 
appraisal process address ES&H 
considerations to a limited extent. Success 
factors and performance indicators used in 
many AL and LAAO operational plans are 
inconsistent and abstract. 
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Accountability for expected ES&H 
performance is not bE~ing applied effectively by 
LANL to its subcontractor activities. 
Specifically, Appendix F measures are based 
on UC employees and do not include JCI as 
part of the LANL workforce. Position 
descriptions for JCI personnel are limited with 
respect to safety and health responsibilities. 
Basic Ordering Agrei:ments used by LANL to 
obtain subcontractor support do not address 
accountability for ES&H performance. The 
JCI contract does not contain specific and 
measurable safety goals. 

Sitewide Issue 2: Roles, Responsibilities, 
and Authorities (RR.As) 

Roles and responsibilities are generally 
defined for senior DOE and LANL managers 
and become increasingly ambiguous at lower 
tiers of the organizations. Lack of well defined 
and understood RRAs for critical safety 
management functions (e.g., Facility 
Managers) and processes impacts 
consistency of safety management program 
implementation. 

Roles, responsibilities, and authorities are not 
well defined for organizations and personnel 
within DP. DP's initial attempts to define 
organizational roles and responsibilities within 
DP and between DOE Headquarters and field 
offices were never finalized in the DP 
Operations Manual. This document does not 
reflect current DP line operations. 

Roles, responsibilities, and authorities are not 
well defined or understood between AL and 
LAAO. Contributing to this is the informal 
transfer of oversight responsibility from AL to 
LAAO, and the shift of AL to providing 
technical resources to its area offices. To 
formalized this transfer, DOE AL and LAAO 
are developing a Functions, Assignments, and 
Responsibilities Manual and are revising 
internal documents. 

December 1996 



LANL PROFILE 

Roles, responsibilities, and authorities for 
LANL managers and workers are not uniformly 
defined or understood, especially for: (1) 
organizational interfaces with LANL facility 
managers, (2) deployed ESH Division 
professional personnel to facility management 
units, and (3) cognizant LANL managers and 
associated subcontractors assigned 
responsibility for implementing construction 
safety requirements. Existing documentation 
addressing roles and responsibilities for LANL 
managers is described in uncontrolled 
institutional documents, and for workers is 
described in position descriptions; these have 
not kept pace with LANL organizational and 
functional changes, resulting inconsistent 
interpretation of interfaces and variation in 
delineation of responsibilities among facilities 
and organizations. 

Sitewide Issue 3: Requirements Manage
ment Systems 

AL and LAAO have processes for ensuring 
that applicable DOE Orders are transmitted to 
LANL and included in the contract; however, 
neither AL nor LAAO has assigned 
responsibilities for monitoring development 
and completion of implementation plans for 
these requirements. Similarly, while UC 
procurement procedures require a flowdown 
of requirements to subcontractors, there is no 
mechanism established to ensure that 
subcontractors work to the same requirements 
as LANL. 

AL, LAAO, and LANL have not instituted and 
integrated sitewide requirements management 
system at LANL. There are no institutional 
systems in place to ensure a traceable flow of 
applicable requirements and related 
information from the institutional level to the 
facility and activity levels, including 
subcontractors. This results in the use of 
numerous methods to communicate 
requirements to line organizations and ES&H 
personnel and an overall lack of control 
regarding how facility-specific information is 
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managed. This often represents a challenge 
to the workforce to ascertain those 
requirements that apply versus those that are 
no longer applicable. 

Sitewide Issue 4: Work Planning and 
Control/Hazard Analysis 

Work at LANL is not always subject to formal 
work controls necessary for successful 
implementation of an effective safety 
management program. There are no sitewide 
policies for planning and control of work 
activities. The hazards analysis process in 
support of work planning is not consistent 
among facilities, does not integrate workers 
into the work planning process, and is not 
proceduralized for sitewide use. As a result, 
personnel accountability for planning, control, 
and conduct of work at LANL is inconsistent. 

LANL and subcontractor managers 
responsible for work control do not 
demonstrate a thorough understanding of the 
elements of an effective work control program. 
As a group, facility managers, group leaders, 
JCI supervisors, and JCI zone managers lack 
experience with effective work control 
programs necessary to recognize the 
deficiencies in their programs. 

The hazard analysis process in support of 
work planning is neither consistent among 
facilities and contractors, nor is it 
proceduralized for sitewide use. Hazards 
analysis performed by JCI are documented in 
PHAs or AHAs. The JCI process for 
performing work control, PHAs, and AHAs in 
not proceduralized and lacks consistency, 
especially among the various trades 
performing PHAs or AHAs. 

Lack of an comprehensive work planning and 
control process is manifested in the 
maintenance area where the establishment 
and implementation of an effective 
maintenance management program is 
inhibited by a lack of clearly defined and 
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consistent management systems for 
managing policies and procedures, require
ments, and assessment/internal oversight 
activities. Requirements related to safety and 
health and the implementation of the 
maintenance program are not clearly or 
consistently understood. 

Sitewide Issue 5: Conduct of Operations 

LANL senior management has not ensured 
the implementation of conduct of operations 
principles across the site. This weakness has 
been manifested in a number of recent and 
serious incidents. The conclusion of the 
January 1996 Type A investigation was that 
management systems have not resolved 
longstanding programmatic issues related to 
work control and conduct of operations. 
Lessons-learned programs have not 
prevented recurrence of events. 

The LANL approach to implementing conduct 
of operations has resulted in varying 
commitment and implementation across the 
site. The Actinide Source Term Waste Test 
Program at CMR is well documented and 
executed, with an approved test requirements 
document and test plan outlining activities and 
hazards. The Accelerator Operations and 
Technical Support Group at TA-53 has a 
formal conduct of operations program that is 
well documented. Conversely, many conduct 
of operations elements are lacking or 
inadequately implemented at TA-55 and for 
CMR facility management operations. 

Further evidence of a lack of conduct of 
operations "environment" is that LANL lacks a 
clear policy and implementing procedure that 
effectively establishes and communicates 
management's expectations on procedure use 
and adherence. Lack of proper conduct of 
operations is also manifested in the area of 
radiological control where the site is not 
adequately complying with radiological control 
standards. Some facility work practices and 
procedures are being allowed by radiological 
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control management to deviate from current 
contractual and laboratory standards. 

In the area of configuration management 
(CM), the Laboratory CM program and certain 
facility-specific programs are informal and 
under development. Although CMR has a 
history of configuration management issues, 
recent actions and controls have produced 
significant improvements. 

Sitewide Issue 6: Electrical Safety 

Line organizations responsible for electrical 
safety presently use~ a variety of evolving 
programs and procedures to implement 
electrical safety controls. Management of 
electrical safety is highly decentralized without 
a formalized institutional program. 

Although short-term corrective action and 
compensatory measures were implemented 
following the January 17 and July 11, 1996 
events, LANL continues to experience near 
miss events involving electrical safety. 
Implementation deficiencies based on a 
limited review of the lockout/tagout program, 
indicated a need for increased senior 
management attention to ensure line 
organizations are consistently implementing 
lockout/tagout. Implementation of the 
Energized Electrical Work Permit (EEWP) 
program is hampered by lack of procedures 
and controls. 

Sitewide Issue 7: Assessment Programs 
and Corrective Ac1tions (Information for 
Management Decisionmaking) 

Collectively, AL, LA.AO, and LANL have a 
variety of assessmE:!nt programs that are 
conducted with varying degrees of formality, 
rigor, and documentation. The effectiveness 
of Al's annual pilot appraisal for ES&H and its 
performance assessment matrix (PAM) are 
dependent upon other programmatic elements 
(LANL self-assessment program, performance 
criteria in LANL contract, and LAAO 
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monitoring of LANL), each of which are 
require some level of improvement. However, 
the PAM is a sound concept upon which to 
evaluate LANL's ES&H performance. 

The principal mechanisms for LAAO to review 
LANL ES&H performance (Facility 
Representative Program and surveillances of 
technical programs) have been effective in 
raising issues to cognizant LANL line 
managers. However, the number of Facility 
Representatives challenges the ability of 
LAAO to address the complexity and diversity 
of site operations. The absence of trending 
and root cause analysis prevents these 
activities from evaluating and identifying 
underlying systemic problems. 

LANL performs a variety of assessment 
activities from the UC Self-Assessment and 
Annual Review Process to informal 
management walkarounds. Collectively, LANL 
assessment activities do not provide an 
adequate basis for management decision
making, corrective action development, and 
lessons learned activities. To begin to 
address these weaknesses, LANL has 
developed a risk-based prioritization approach 
for selecting facilities and functional areas for 
assessments. Assessments planned for fiscal 
year 1997 were selected based on this 
approach. 

There is no integrated corrective actions 
management program at LANL. Management 
followup regarding adequacy of corrective 
actions is not comprehensive. Initiatives are 
ongoing to develop a sitewide corrective 
actions information system; a pilot is being 
planned for fiscal year 1997. 

Sitewide Issue 8: Authorization Basis 
Review Process 

The process for the review and approval of 
authorization basis documents does not 
ensure that these safety documents are 
approved in a timely manner. The current 
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process does not provide clear and explicit 
expectations, well defined steps, or 
meaningful milestones. The lack of a clear 
authorization basis review process has 
impacted the final approval of the TA-55 SAR, 
completion of commitments in the draft SER 
for the T A-55 SAR, and development of the 
CMR SAR. The TA-55 and CMR SARs 
require DP approval. 

In the absence of DOE-approved upgraded 
authorization basis, TA-55 and CMR are using 
their old safety documents to govern 
operations. While worker safety is addressed 
through PHAs, outdated SARs do not address 
worker safety with the rigor required by the 
current orders and do not provide an adequate 
baseline for the unreviewed safety question 
determination process. 

Notwithstanding, LANL has made progress in 
bringing LANL hazard analysis for 
authorization basis into compliance with 
current DOE requirements. Several LANL 
nuclear facilities (LACEF; TA-54, Area G; 
Transuranic Waste lnspectable Project; TA-
50-1; TA-50-9) have approved SARs that 
meet DOE requirements; LANL has applied 
significant resources toward developing SARs 
for the remaining nuclear facilities. 

Sitewide Issue 9: Procedure Use and 
Adherence 

LANL lacks a clear policy and implementing 
procedures that effectively establishes and 
communicates management's expectations on 
procedure use and adherence. The continued 
occurrence of incidents involving failure to 
comply with procedures or work without 
procedures presents is a safety concern. 

There are no sitewide procedures that 
implement LANL's Program Requirements 
Document for configuration management or 
for conduct of operations. The current system 
involves use of multiple Division or Group
level procedures. Standards and 
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requirements vary among .organizations and 
do not necessarily reflect the requirements or 
expectations set by higher-tier documents. 
These · circumstances do not provide 
assurance that the higher level policy and 
requirements documents are translated into 
implementation at the facility level. 

Detailed plans, procedures, or specifications 
for maintenance work are not always 
developed. Where procedures exist, they are 
not required to be referenced during the 
conduct of work and are rarely used during 
conduct of maintenance or programmatic 
work. Few structured self-assessment or 
management assessment activities are 
performed by the facility managers, program 
managers, or subcontractors. 

3.2 SITEWIDE ISSUE STATUS 

Table 1 characterizes sitewide issues in terms 
of an issue statement, primary concerns, site 
activities, and program effectiveness. 

4.0 KEY FACILITIES 

4.1 FACILITY MISSION 

Los Alamos Neutron Science Center 
(LANSCE) at T A-53 

LANSCE is categorized as a non-nuclear 
accelerator facility. It provides a high-intensity, 
multiple-use accelerator to serve a large 
community of scientists in medium-energy 
nuclear and particle physics, applied research, 
condensed matter studies, medical isotopes, 
and nuclear technology development. The 
LANSCE complex includes an 800 MeV 
proton linear accelerator, several beam lines 
and experimental areas, meson and proton 
spectrometers, and other equipment used in 
medium-energy particle physics research. 
Responsibility for its operation has been 
transferred from ER to DP. 
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Plutonium Facility 4 (PF-4) at TA-55 

PF-4 became operational in April 1978 for 
state-of-the-art plutonium processing. Facility 
activities include fabricating, testing, and 
disassembling solid components, and various 
aqueous processes involving uranium and 
plutonium. The principal facility capabilities 
and functions are plutonium recovery, 
plutonium metal production, plutonium metal 
fabrication, Pu-238 heat source production, 
and advanced fuels fabrication. The TA-55 
complex also consists of the Administration 
Building (PF-1), the Support Office Building 
(PF-2), the Support Building (PF-3), 
Warehouse (PF-5) and various support 
buildings. 

Los Alamos Critical Experiments Facility 
(LACEF) at TA-18 

The principal mission of LACEF is the design, 
construction, research, development, and 
application of critical experiments. In addition 
to construction of new critical assemblies, the 
facility provides teaching and training in 
criticality safety and applications of radiation 
detection and instrumentation. LACEF 
consists of three remote laboratory facilities, 
known as KIVA I, KIVA 11, and KIVA Ill. 

The Solution High-Energy Burst Assembly 
(SHEBA) facility's principal use has been to 
calibrate criticality accident dosimeters for a 
uranium enrichment plant. It has also served 
as a source for skyshine measurements. The 
Accelerator Development Laboratory (ADL) is 
also within the LACEF complex. 

Building 127 was originally constructed to 
house a Cockcroft-Walton accelerator to 
produce neutrons from reactions of deuterium 
and tritium. The building features a false floor 
and light walls to provide a low room return, 
allowing the facility to be used for those 
measurements that require a "clean" radiation 
environment. 
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Table 1. Sitewide Issues 

' 
ISSUE PRIMARY CONCERNS SITE ACTIVITIES PROGRESS 

EVA'-'UATION 

1. DOE and LANL systems for ensuring that Lack of well defined performance Contract negotiations are ongoing to Examined as part 
organizations and individuals are accountable metrics limits management's ability to improve Appendix F metrics. LANL is of 9/96 Safety 
for effective ES&H performance are not monitor performance and take implementing a safety performance Management 
sufficiently developed. appropriate action in light of negative rewards and consequence program Evaluation 

trends. (Updated 10/96\ 

2. Roles, responsibilities, and authorities(RRAs) Lack of well defined and understood DOE AL and LAAO are developing a Examined as part 
are generally defined for senior DOE and RRAs for critical safety management Functions, Assignments, and of 9/96 Safety 
LANL managers; however, they become functions (e.g., Facility Managers) and Responsibilities Manual and are revising Management 
increasing ambiguous at lower tiers of the processes impacts consistency of safety internal documents. Evaluation 
organization, especially at the subcontractor management program implementation. (Updated 10/96) 
level. 

3. AL, LAAO, and LANL have not instituted and There are no institutional systems in LANL is clarifying and simplifying safety Examined as part 
integrated sitewide requirements place to ensure a traceable flow of policies, standards, and requirements of 9/96 Safety 
management system at LANL. applicable requirements and related through revision and reduction of Management 

information from the institutional level to unnecessary documentation. LANL is Evaluation 
the facility and activity levels, including implementing a Work Smart pilot (Updated 10/96) 
subcontractors. oroiect on "necessarv and sufficient." 

4. There are no sitewide policies for planning The hazards analysis process in support The FSS Division is sponsoring a pilot Examined as part 
and control of work activities. of work planning is not consistent institutional work control process. JCI of 9/96 Safety 

among facilities and contractors, does has implemented a zone management Management 
not integrate workers into the work concept. Evaluation 
planning and control process and is not (Updated 10/96) 
nrnror!11r::ili?i:>rl fnr · ,,~,, 
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Table 1 (cont'd). Sitewide Issues 

· .. 

ISSUE PRIMARY CONCERNS SITE ACTIVITIES PROGRESS 
EVALUATION 

5. LANL senior management has not ensured Without disciplined operations, LANL AOT-6 has formal, documented Examined as part 
the implementation of conduct of operations may continue incur conduct of conduct of operations program. of 9/96 Safety 
principles across the site. operations incidents that have the Management 

potential to place some workers at risk. STTP at T A-53 is well documented and Evaluation 
executed. (Updated 10/96) 

6. LANL does not have a comprehensive LANL continues to have near miss LANL task force is to develop a new Examined as part 
sitewide electrical safety program and events involving electrical safety. electrical safety program. of 9/96 Safety 
associated implementing procedures. Management 

Evaluation 
(Updated 10/96) 

7. Collectively, LANL, LAAO, and AL have a Collectively, LANL assessment activities LANL has developed a risk-based Examined as part 
variety of assessment programs that are do not provide an adequate basis for prioritization approach to for selecting of 9/96 Safety 
conducted with varying degrees of formality, management decisionmaking, corrective those facilities and functional areas that Management 
rigor, and documentation. action development, and lessons are to be the subject of assessments in Evaluation 

learned activities. fiscal year 1997. (Updated 10/96) 

Management followup regarding Initiatives are under way to develop 
adequacy of corrective actions is not sitewide corrective actions system; a 
comprehensive. pilot is planned for fiscal vear 1997. 

8. The process for the review and approval of The lack of a clear authorization basis Facility Management Program Work Examined as part 
authorization basis documents does not review process has impacted final Control Plan being developed. of 9/96 Safety 
ensure that these safety documents are approval cf T,ll,-55 s,i\R, completion of rv1anagement 
approved in a timely manner. commitments in draft SER for T A-55 Evaluation 

SAR, and development of CMR SAR. (Updated 10/96) 

9. LANL lacks a clear policy and implementing Continued incidents involving failure to T A-55 has implemented surveillance Examined as part 
procedures that effectively establishes and comply with procedures or work without procedures to verify the 1988 OSRs. of 9/96 Safety 
communicates management's expectations procedures is a safety concern. Management 
on procedure use and adherence. Evaluation 

111~....i~•~....i 1n1a~\ 
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Chemistry and Metallurgy Research (CMR) 
ATTA-3 

The analytical chemistry laboratories support 
many LANL programs and are essential to all 
activities associated with plutonium 
processing research and development. The 
analytical chemistry group also provides this 
support for all uranium related activities, 
including a capability for uranium scrap 
recovery operations, and supports the 
conversion of various recoverable scrap 
inventories to an oxide form. These 
capabilities were established at the CMR 
building in the early 1980s to permit 
processing of some enriched uranium waste 
streams. The building also contains a waste 
assay facility and a Category I special nuclear 
material vault. 

Health Research Laboratory (HRL) at TA-43 

HRL was designed for the conduct of health 
studies and biological research for 
investigating health risks associated with 
exposure to radiation and other occupational 
hazards. HRL houses one of the two National 
Centers for Human Genome Studies. Health 
and biological research studies are conducted, 
with emphasis in molecular biology research, 
cellular structural studies, biochemical 
research, animal research studies, and 
genetics studies. The LANL shielded lung 
counting facility is located in the HRL 
basement. 

Wastewater Treatment Facility at TA-46 

The Wastewater Treatment Facility treats 
sanitary wastewater from LANL facilities and 
maintains the waste stream separate from the 
County wastewater treatment stream in the 
event of inadvertent radiological release to the 
sanitary sewer system. Plant equipment 
includes equalization basins, aeration basins, 
clarifiers, chlorination facilities, sludge-drying 
beds, and treated effluent return system. 
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Dual Axis Radiographic Hydrodynamic Test 
Facility (DARHT) at TA-15 

The DARHT facility, being constructed at TA-
15, Area Ill, has been designed as a dual-axis 
enhanced-radiography hydrodynamic test 
facility to facilitate the LANL mission of 
accurately and effectively assessing the 
continued safety, performance, and reliability 
of aging nuclear weapons. 

Area Ill of TA-15 has been dedicated to high 
explosives testing for over 50 years. The 
Pulsed High-Energy Radiation Machine 
Emitting X-Rays (PHERMEX) site (11 acres) 
and the DARHT site (8 acres) are about 2,000 
feet apart by straight line distance and 1.2 
miles apart by road. DOE designed DARHT to 
essentially replace PHERMEX and to provide 
enhanced diagnostic capability to study the 
behavior of nuclear weapons. DARHT was 
specifically designed to provide three
dimensional information and to obtain deeply 
penetrating, high-resolution radiographic 
images. DARHT would enable imaging 
through very thick, dense materials; take 
multiple, very brief snapshots from two 
different lines of sight (within millionths of a 
second); and provide images of very high 
resolution. Once the DARHT facility becomes 
operational, DOE would phase out operation 
of PHERMEX in approximately four years. 

The DARHT facility will consist of a new 
accelerator building, with two accelerator 
halls, firing point and the associated support 
and diagnostic facilities at the DARHT site. 
The existing Radiographic Support Laboratory 
(RSL), which supports all radiographic 
machines at TA-15, would be used to support 
the DARHT facility. 

Waste Disposal Site at TA-54 

TA-54, comprising Area G and Area L, opened 
for waste operations in 1957. Area G is the 
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Low-Level Radioactive So.lid Waste Storage 
and Disposal Facility. Area L is the primary 
location for packaging, transporting, storing, 
treating, and/or disposing of chemical, 
hazardous, and low-level mixed waste 
generated at LANL. Other activities are 
handling of polychlorinated biphenyl waste 
from laboratory operations, treatment of some 
chemical wastes, and the handling and 
staging area for all wastes except from 
explosives waste streams and gas cylinders. 
TA-54's activities include drum storage, waste 
shaft areas, and pit disposal of a variety of 
radioactive, chemical, hazardous, and low
level mixed waste materials. 

Several thousand gas cylinders containing a 
wide variety of flammable and toxic gases 
were collected from LANL facilities during 
1990-91 and stored as waste at Area L. Of 
the remaining cylinders at the site, about 30 
are uncharacterized. The uncharacterized 
cylinders are stored separately from those that 
have been characterized. Many cylinders are 
old and corroded. Gases contained in the 
waste cylinders include flammable (e.g., 
propylene, isobutane, hydrogen, and 
methane), corrosive gases (e.g., hydrogen 
fluoride, hydrogen chloride, nitric oxide, and 
sulfur dioxide), and toxic gases (e.g., arsine, 
phosgene, cyanogen, and phosphine). 

By the end of 1994, all but about 100 cylinders 
were transferred 1to offsite treatment facilities. 
The remaining cylinders are radiologically 
contaminated, are not stored in Department of 
Transportation approved containers, or cannot 
be processed in offsite treatment facilities. 
Disposition plans for the remaining cylinders 
are being developed under the FFA between 
the Los Alamos Area Office and the 
Environmental Protection Agency (EPA), 
Region 6. Disposal will probably require new 
treatment units at LANL and may take several 
years to complete. 

Radiochemistry and Hot Cell Facility at TA-
48 

The TA-48 Radiochemistry and Hot-Cell 
;"' Facility is known as the "Radiochemical 
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Laboratory" or "Radiiochemistry Site." The 
facility originally provided radiochemical 
analysis support to nuclear weapons testing, 
research and development, evaluation of 
samples collected from a variety of 
environmental sources, and nuclear medicine 
production activities. The current and planned 
future uses of TA-48 are: (1) continue to 
analyze nuclear test debris samples; (2) 
provide radiochemical analysis support to 
evaluate samples collected from the various 
candidate repository sites for high-level 
radioactive waste, a1nd more recently, the 
Yucca Mountain Site; (3) develop advanced 
nuclear chemistry technology; and (4) perform 
nuclear medicine research and production 
activities. 

Building RC-1 (the main facility) provides 
laboratories, an alpha facility, counting room, 
hot cells and storagE~ of nuclear test debris 
samples. Building RC-8 houses the isotope 
separation operations. Building RC-28 houses 
the laser laboratory and water sample analysis 
operations. Building RC-45 houses the 
Advanced Weapons Radiochemical 
Diagnostics Facility. Building RC-46 houses 
the x-ray diffraction unit used in analysis of 
natural rock samples. 

Radioactive Liquid Waste Treatment 
Facility (RLWTF) at TA-50 

The~ RLWTF characterizes, treats, and 
disposes of radioactive liquid waste by 
chemical adjustment of pH, neutralization, 
chemical assisted flocculation and floe 
removal, collection and dewatering of sludge 
solids, solidification of sludge solids in 
concrete, sedimentation and filtration, ion 
exchange, and addition of water treatment 
chemicals. Building 1, contains two 
radioactive liquid waste treatment facilities, 
decontamination facilities, counting 
laboratories, analytical laboratories, and office 
operations. The Transuranic Waste Size 
Reduction Facility contains uranium and 
plutonium contaminated material. 
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DP West at TA-21 

The TA-21 DP West facilities were 
constructed in the mid-1940s to process 
plutonium and uranium and did so until 1978. 
From 1978 to 1981, plutonium processing 
areas were decontaminated; some of these 
areas are now used as laboratories. The 
uranium processing operations were later 
discontinued with partial cleanup. DP West 
has been a multi-user site with different LANL 
groups responsible for specific operations. A 
large portion of DP West is undergoing 
decontamination and decommissioning (D&D). 
All remaining operations are being phased out 
and moved to other locations. General 
chemical and biochemical laboratory activities 
are the remaining DP West operations. An 
estimated 4,000 grams of enriched uranium 
was removed during D&D. 

Tritium Science and Fabrication Facility 
(TSFF) at TA-21 

The TSFF has supported a variety of DOE 
tritium programs, including lithium deuteride 
and tritide salt synthesis and part fabrication, 
new production reactor, boost-gas system 
development, Complex 21, and inertial 
confinement. Many of these functions have or 
will be moved to WETF. For example, the 
neutron target tube loading is in operation now 
at TSFF, but the transfer and expansion of the 
operation to WETF is underway. Planned 
missions for the facility include neutron target 
tube loading, metal getter detitration systems, 
boost-gas development, ICF target 
development, and sales of He-3. 

Tritium Systems Test Assembly (TSTA) at 
TA-21 

The building housing the TSTA was built in 
1962 to support the ROVER nuclear rocket 
program. In 1978, the building was 
decontaminated and refurbished for TSTA 
needs. The TST A is an internationally 
supported fusion research facility whose 
mission is to demonstrate the fusion power 
reactor fuel cycle; develop and test personnel 
protective and environmental systems; 
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develop, test, and qualify equipment for tritium 
service in the fusion program; support 
demonstration and establishment of a 
database for design of future fusion machines; 
demonstrate long-term reliability of 
components; demonstrate long-term safe 
handling of large quantities of tritium; 
investigate and evaluate the fuel cycle 
response and environmental packages to 
normal, off-normal, and emergency situations; 
and develop operating procedures and training 
programs for tritium systems that for use in 
other tritium fusion facilities. 

Weapons Engineering Tritium Facility 
(WETF) at T A-16 

WETF was designed to replace the aging High 
Pressure Tritium Laboratory at TA-33 and co
locate its operations with its operational 
group(s). WETF current activities are related 
to weapons, laser fusion, accelerator 
research, and services to the materials 
science and technology, physics, chemistry, 
medium-energy physics, and energy divisions. 
These services include repackaging of tritium 
into smaller quantities than can be ordered 
from the DOE supplier, tritium gas purification, 
mixing with other gases, analyzing gaseous 
tritium, and repackaging tritium and other 
gases to high pressures. The WETF Tritium 
Gas Handling Subsystem (TGHS) located in 
the process room is used for repackaging of 
tritium into smaller quantities, tritium gas 
purification, mixing tritium with other gases. 
WETF will handle gram quantities of tritium. 

4.2 FACILITY SUMMARY 

Table 2 starting on page 26 summarizes key 
facility characteristics, including status, hazard 
classification, authorization basis, worst case 
design basis accident, and principal hazards 
and vulnerabilities. 

5.0 PERFORMANCE MEASURES 

Appendix F to the Laboratory contract 
contains ES&H performance measures, which 
are in the process of being modified as part of 
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the ongoing contract negotiations. (In view of 
these negotiations, the performance infor
mation provided below is from the 
October/November 1995 AL Pilot Oversight 
Program report.) 

The October/November 1995 AL Pilot 
Oversight Assessment was part of a DOE
wide initiative to improve cost effectiveness 
and ES&H performance at national 
laboratories. The first pilot assessment 
conducted at LANL examined ES&H 
performance in 10 functional areas (air quality, 
conduct of operations, maintenance 
management, quality assurance, construction 
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safety, industrial hy!~iene, industrial safety, 
radiation protection, and training and 
certification). Within these 10 areas, 47 
performance objectives were developed, and 
43 of these were 1:valuated. Of the 43 
performance objectives examined, 35 
performance objectives were met. The 8 
performance objectives not met were in the 
areas of conduct o'f operations (abnormal 
events, organization and administration), 
quality assurance (administrative programs 
and controls, management assessments), and 
industrial safety (pre!ssure safety, electrical 
safety, lockout/tagout). 
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FACILITY 
NAME 

LANSCE at 
TA-53 

PF-4 at 
TA-55 

LACEF at 
TA-18 

CMR at 
TA-3 

HRL at 
TA-43 

Wastewater 
Treatment 
Facility at 
TA-46 

\\ } 

STATUS 

Operational 

Operational 

Operational 

Operational; 
cleanup and 
electrical 
upgrades 
ongoing 

Operational 

Operational 

HAZARD 
CLASSIFICATION/ 

AUTHORIZATION BASIS 

Nonnuclear accelerator 
facility; Safety Basis - BIOs 
for nuclear experiments 
have been submitted 

Cat II facility; Safety Basis -
SAR/TSR in final sign-of; 
1988 OSR; 1994 BIO; 
1979 EIS; 1978 FAR 

Cat II facility; Safety Basis -
4/92 SAR, SAR update 
provided 5/17 /96 

Cat II facility; Safety Basis -
JCO 12/92; Interim SAR 
3/92; OSR 12/88 

Non-reactor, non-nuclear, 
biochemistry research 
laboratory 

Nonnuclear, moderate 
hazard facility; Safety Basis 
- 3/9 preliminary Hazard 
Assessment 
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Table 2. Facility Summary 

WORSi CASE DESIGN 
BASIS ACCIDENT. 

Personnel exposure from 
undetected beam spill 

Nuclear criticality from excess 
fissile material; instantaneous 
rupture of vessels; fire in a 
glove box 

SHEBA excursion WINGO tank 
explosion, KIVA I failure, KIVA II 
fire, KIVA Ill melt, U/Pu 
dispersion from Vault 

Design basis accident not 
selected; consideration given to 
fire, explosions, and chemical, 
and external events 

Design basis accident not 
selected 

Worker exposure from chlorine 
cylinder rupture resulting in 
onsite injury and offsite 
consequences 

26 

··· .. · . . . . .. · .. ·.·-:·.·.· .. 
. . . . . 

PRINCIPAL HAZARDS ANOVULNERAl:41LITIES 

Vulnerabilities: Exposure to electrical and radiological hazards. Hazards: 
electrical hazards (high-power, high radio frequency power systems, large 
capacitor banks, high voltage systems, high-current electromagnet systems, 
and industrial type power substations and distribution lines to accommodate 
25MW power load) and radiological hazards (from beam energy/intensity). 
LANSCE has 16 limited access spaces considered confined spaces. 

Vulnerabilities: Plutonium processing and handling, inadvertent transfers, 
aging of facility and equipment, organic nitric acid reactions, equipment 
failures, corrosion, inadequate configuration knowledge, combustible loading, 
inadequate seals, storage of material not in the design basis, and loss of 
operating experience. Hazards: Hazardous materials 

Vulnerabilities: Onsite storage mishaps, high electrical voltage, neutron 
decay outside the critical volume, fire, loss of AC power, external missile 
penetration, Pu excursion, U/Pu dispersion, tank breach, and fissile material 
vaporization. Hazards: Contaminated materials. 

Vulnerabilities: Not all systems meet standards or requirements. Interim 
SAR contains identified deficiencies in the facility structure, electrical systems, 
ventilation systems, sanitary waste system, industrial waste system, cooling 
water system, telephone systems, monitoring devices and alarms, HVAC 
controls, and fire protection systems. Hazards: Chemicals, radiological, fires, 
explosions, spills, toxic and flammable Qas Qeneration. 

Vulnerabilities: Sealed and unsealed radioactive materials and sources, 
Hazards: Co-60 irradiator, x-ray diffraction units, electron microscopy, animal 
quarters (vivarium), animal tissues and wastes, hazardous and toxic chemicals, 
lasers, and rotatina machinerv. 

Vulnerabilities: Possibility of chlorine leak/release during movement or 
replacement of one-ton cylinders of chlorine; potential for chlorine release 
from the wastewater treatment plant. Hazards: Water treatment chemicals; 
8000 lbs. of chlorine. 
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Table 2 (cont'd). Facility Summary 

. < 
FACILITY STATUS HAZARD WORST.CASE DESIGN PRINCIPAL HAZARDS ANO VULNERABILITIES 

NAME CLASSIFICATION/ BASIS ACCIDENT 
. . AUTHORIZATION BASIS . · .. .. .. . . ..... :,,:: . 

DAHRT at 1/95 court Under construction; Safety Inadvertent detonation of test Vulnerabilities: Those associated with construction - hoisting, rigging, and 
TA-15 order halted Basis - 4/91 Safety assembly lifting hazards with crane use. Hazards: Pollutants (nitrogeh dioxide, 

construction; Assessment; 5/95 draft nonmethane hydrocarbons, ammonia, nitric acid, hydrogen chloride, methyl 
4/17/96 court environmental impact alcohol, isopropyl alcohol, acetic acid, welding fumes, wood dust, nitrogen 
ruling allowed statement; 8/95 final oxide, Stoddard solvent, and kerosene) and fire (insulating oil, wicking of 
construction environmental impact insulating oil, acetone, ethanol, natural gas, trash accumulation, oil soaked 
to oroceed statement raas volatile cleaninn solvents\. 

Waste Disposal Operational Cat II facility; Safety Basis - Forklift puncture of transuranic Vulnerabilities: Exposure to hazardous and toxic chemicals and radioactivity; 
Site at SAR approved 9/19/95 drum releasing hazardous 66 potential gaseous emission sources at Area G; leakage from drums may 
TA-54 chemicals and radioactivity result in chemical spills, burns, or release of toxic fumes; H-3 contaminated 

wastes buried in pits and shafts may leach into soil or groundwater. Hazards: 
Contaminants measured above background in soil -- Pu-238, Pu-239, total U, 
Cs-137, and H-3. 

Hot Cell Facility Operational Cat Ill facility; Safety Basis Design basis accident not Vulnerabilities: Exposure to radioactive materials, wastes, and radiation from 
at TA-48 - 2/93 Safety Assessment selected; consideration given to accelerator activated materials; radiochemistry operations, hot-cell work; use o1 

(not submitted to AL) hot cell accident lasers; cryogenic fluids; high-voltages; suspended loads during hoisting and 
lifting; and hazardous and toxic chemicals. 

RLWTF at Operational; Cat II facility; Safety Basis - Clario-floculator rupture Vulnerabilities: Exposure to radiation, radioactive materials, corrosive 
TA-50 to be replaced 11/88 SAR; 11/88 OSR; releasing chemicals and chemicals, solvents, asbestos insulation, high voltages, and hazardous 

by new facility T A-50-1 SAR approved radioactivity compressed gases. Hazards: Chlorine, sulfur dioxide, hydrogen cyanide, 
at TA-63 11/22/95; TA-50-69 SAR nitric acid, carbon dioxide, calcium carbonate, ferric hydroxide, hydrated lime, 

appioved 12/26/95 ferric sulfate, and commerciai coaguiant; waste streams contain Am-241, Pu-
238 & 239, U-234, H-3, Sr-89 & 90, Cs-137, and liquid TRU waste. 

DP West at Lab activities Cat 111 facility; Safety Basis Plutonium release from fire, Vulnerabilities: Radioactive contamination from residual uranium and 
TA-21 being phased - HASP for D&D projects; aircraft crash, and/or D&D plutonium, electrical shock, fire, facility age (>50 years old), location's limited 

out; D&D and site-specific HASP for activities access; close proximity to local airport; during decommissioning, worker 
restoration each; specific D&D vulnerabilities include exposure to D&D processes, cranes and lifting, welding, 

manaoement plans and electrical shock hazards. 

TSFF at Operational; Cat II facility; Safety Basis - Worker exposure to 10-100 Ci Vulnerability: Releases of tritium to air, water, and as solid waste. Hazard: 
TA-21 salt synthesis 1987Safety Assessment; of tritium -- equipment failure Tritium. 

shutdown upgraded SAR under AL 
review 
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Table 2 (cont'd). Facility Summary 

cc ... 
.. ..... . . . .. · .. 

FACILITY STATUS HAZARD WORST CASE DESIGN PRINCIPAL HAZAROS ANO VULNERABILITIES 
NAME CLASSIFICATION/ BASIS ACCIDENT 

AUTHORIZATION BASIS .· . 
. . .. 

TSTA Operational Call 11 facility; Safety Basis Worker exposure to 10-100 Ci Vulnerabilities: Normal operation of tritium facilities results in releases of 
at TA-21 - 1984 SAR; SAR of tritium--equipment failure tritium to air, water, and as solid waste. Hazard: Tritium. 

annroved as BIO 8/96 

WETF at Operational Call facility; Safety Basis Worker exposure to tritium Vulnerabilities: Exposure to hydrogen isotopes, plutonium sources, uranium 
TA-16 -4/95 SAR; OSR 5/95; from equipment failure beds, hydrogen compounds and salts, compressed gases (He, N), solvents 

upgraded SAR under AL (ethanol, acetone). Hazards: Radioactive materials. 
Review 
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FOREWORD 

Site profiles summarize the effectiveness of Department of Energy (DOE) line 
management in implementing the Secretary of Energy's guiding principles of safety 
management; the effectiveness of DOE environment, safety, and health (ES&H), and 
safeguards and security (S&S) programs; and key site characteristics such as organization, 
contract reform, significant issues, key facilities, performance measures, and site initiatives 
and activities. 

Profiles are a valuable planning tool for the DOE Office of Oversight in focusing appraisal 
activities, allocating staff resources, and analyzing Departmental trends. Profiles also 
serve as an authoritative reference for other stakeholders. They assist in answering critical 
questions about the state of the DOE complex: How effective are site management 
systems/programs? What trends require immediate attention? How safe are site workers 
and the public? And is the environment being adequately protected and restored? The 
analysis of the performance data contained in the site profiles provides baseline 
information regarding safety or security program weaknesses, thus allowing timely 
intervention by Department management. This information is reported in a format 
designed to highlight essential missions, performance, significant issues, and operational 
data at a management level. 

The Office of Oversight maintains site profiles on 20 major DOE sites. Each profile is 
normally updated semiannually through a rigorous process led by the Oversight Offices of 
Planning and Analysis and EH Residents, with significant contributions from the Offices of 
Security Evaluations and ES&H Evaluations. Line management plays a key role by 
verifying that the information is accurate, current, significant, clear, and balanced. 

Site profiles are developed using an institutionalized process of collecting data from 
multiple sources, and then collating, synthesizing, and analyzing this information to develop 
an accurate evaluation of ES&H and S&S performance at the site. The data that forms the 
basis of a site profile comes from sources both internal and external to the Department of 
Energy. Site profiles will evolve in content and form as necessary to meet their intended 
objective--to have available current, comprehensive, summaries of ES&H and S&S 
information pertaining to key DOE sites. 

The site profile reflects the Office of Oversight's analysis of the best available data, and 
was verified for factual accuracy by line management prior to dissemination. Since profiles 
describe site conditions at the time of distribution, they may not reflect recent changes. If 
real time confirmation of information is required, the reader should query line management 
directly. 
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OVERVIEW 

SITE CHARACTERISTICS 

Site characteristics include information on site size and location, 
mission, organizations, contractual status, and major initiatives and 
activities. 

Date Established: 1948 

Present Mission: The principal m1ss1on of the Miamisburg 
Environmental Management Project (MEMP), formerly called the 
Mound Site, is site cleanup and pursuit of commercial enterprise. 
Nuclear energy programs continue at MEMP with the development 
of radioisotopic thermoelectric generators (RTGs) for the National 
Aeronautical and Space Administration's deep-space missions. 

Primary: Implement Mound 2000, an initiative to expedite the 
,...,.,..,, cleanup of MEMP. 

Secondary: RTG assembly, disassembly, and testing. 

Size: The 306 acre MEMP site contains approximately 130 
buildings. 

Employees: 1,074 contractor employees and 200 Department of 
Energy (DOE) personnel employed by the Ohio Field Office and the 
Miamisburg Environmental Management Project Office located 
within the same building onsite. 

Annual Budget: The DOE Office of Environmental Management 
(EM) budget for fiscal year 1996 is approximately $94.2 million. 
Approximately $7.3 million of this budget is controlled by MEMP for 
technical projects with organizations other than EG&G Mound 
Applied Technologies, the management and operating contractor. 
The estimated budget for fiscal year 1997 is $90.3 million and fiscal 
year 1998 is $120.1 million. 

Cognizant Secretarial Officer: The Assistant Secretary for 
Environmental Management became the cognizant secretarial officer 
in June 1995. The Office of Defense Programs (DP) had site 
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Additional information 
on site characteristics is 
provided in Section 1. 0, 
starting on page 1. 
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responsibility prior to June 1995. The Office of Nuclear Energy (NE) 
also has programmatic interests at MEMP. 

Responsible Operations/Area Office: Ohio Field Office 
(OH)/Miamisburg Environmental Management Project Office (MB). 

Contractor: EG&G Mound Applied Technologies, Inc. is the 
management and operating contractor until approximately March 
1997 when a new management integrating contractor will be 
selected. The new contract is expected to exceed $500 million, with 
a maximum duration not longer than nine years. 

Principal Subcontractors: Science Applications International 
Corporation, Weston, Terran Corporation, IT Corporation, Parsons 
Engineering, ICF Kaiser, American Technologies Incorporated, 
EG&G Technical Management Company, and A-Plus. 

Fissile Material: MEMP has 25.6 kilograms of plutonium in 236 
separate packages, and residual quantities of U-233 in the Semi
Works Tritium Complex. 

Significant Commitments to Stakeholders: The Mound Site was 
placed on the Superfund National Priority List in 1989. DOE signed 
a Federal Facility Agreement (FFA) with the U.S. Environmental 
Protection Agency (EPA) in 1990. The FFA was amended in 1993 
to include the Ohio EPA. This agreement describes the processes 
and schedules forthe cleanup of contaminated areas at MEMP. The 
terms and provisions of the FFA are currently being revised to 
facilitate Mound 2000, an initiative to expedite the cleanup of the 
Mound Site. Mound 2000 represents a fundamental change in site 
remediation. Rather than evaluating large "Operable Units," which 
take years of study, environmental restoration activities at MEMP will 
individually evaluate the over 400 potential release sites. 

The Mound Action Committee has been established to facilitate 
information exchange and to ensure that community values are 
factored into the cleanup plans. 

DOE and the City of Miamisburg have entered into lease 
agreements for some site buildings. The city, in turn, is subletting the 
property to independent businesses to encourage them to be part of 
a technology mall. Seventeen businesses and 145 business 
employees were on site as of November 1995. Several problems 
remaining to be solved, include separating waste water discharge 
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Mound 2000 represents 
a fundamental change 
in site remediation. 
MEMP will individually 
evaluate the over 400 
potential release sites. 
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streams and settling electrical usage and liability insurance issues 
between the sub-lessee businesses and DOE. 

A consent order was signed between DOE and the State of Ohio in 
October 1995. This consent order is related to the treatment and 
disposal of mixed waste identified in the Mound Plant Site Treatment 
Plan required by the Federal Facility Compliance Act. 

Unions: Oil, Chemical, and Atomic Workers (180 members) and the 
United Plant Guard Workers (46 members). 

Major Site Activities: 

DOE and the City of Miamisburg have entered into lease 
agreements for some site buildings. 

The Mound 2000 initiative includes preparing data packages on 
more than 400 potential release sites; establishing decision making 
teams of DOE, U.S. EPA, and Ohio EPA members to decide on the 
preferred action. 

ENVIRONMENT, SAFETY, AND HEAL TH (ES&H) ISSUES 

A sitewide issue is an issue present at multiple facilities or within 
ES&H programs that impact sitewide operations. A facility-specific 
issue is limited to a particular facility or building. 

Sitewide Issue 1: Efforts to reduce the economic impact 
associated with the closure of MEMP will require management 
attention to ensure ES&H concerns continue to be managed 
effectively. 

Sitewide Issue 2: Improvement is needed in the development and 
implementation of the facility safety authorization basis program. 

KEY FACILITIES 

A key facility is a facility or building that is significant from an 
environment, safety, and health perspective. At some sites, a key 
facility can be a group of facilities with similar missions, activities, 
hazards, or vulnerabilities. 
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Additional information 
on sitewide issues is 
provided in Section 3. 0, 
starting on page 5. 

There are two sitewide 
issues at Miamisburg 
Environmental 
Management Project. 

Additional information 
on key facilities is 
provided in Section 4. 0, 
starting on page 9. 
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Semi-Works/Research (SW/R) Tritium Complex - Tritium 
component development, component evaluation operations, 
recovery, and materials analysis. 

Technical (T) Building - Supports tritium programs in 
reconfiguration, safe shutdown, and remaining operations. 

Building 22, Waste Staging Building - Storage and staging for 
solid low-level radioactive waste (LLW) containers generated prior 
to shipment offsite. 

Building 38 - Assembly and disassembly operations associated with 
manufacturing Pu-238 RTGs. 

Building 50 - Evaluation of RTG integrity and testing for 
environmental and thermal integrity. 

Building 72 - Storage of miscellaneous hazardous wastes 
generated at MEMP until the wastes can be shipped off site for 
disposal. 

SITE PERFORMANCE 

Site performance is based on an analysis of available data on 
facilities and programs. This includes information from Office of 
Oversight activities augmented by valid and relevant external and 
internal sources. Site performance is evaluated in terms of three of 
the guiding principles for safety management. 

Overall Safety Management Program - NOT EVALUATED 

Principle #1 - Line Management Responsibility - NOT 
EVALUATED 

MB's ability to provide effective oversight of the contractor safety 
program has historically been constrained by the number of subject 
matter experts, safety professionals, and Facility Representatives 
assigned to MEMP. MB has increased the number of Facility 
Representatives and is expanding their role in site contractors' 
operations oversight. MB has identified that improvement is needed 
in communicating and clarifying safety roles and responsibilities 
among Facility Representatives and line organizations. 
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There are six key 
facilities at the 
Miamisburg 
Environmental 
Management Project. 

Additional information 
on site performance is 
provided in Section 2. 0, 
starting on page 3. 
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The transfer of site facilities to the city and subsequent sub-leasing 
to various small businesses created the need to clarify some ES&H 
concerns raised by site safety professionals. Management 
resolutions are under development in areas such as maintenance 
responsibilities to ensure integrity of utility systems, responsibility for 
compliance with the Clean Water Act the and Clear Air Act, potential 
impacts of 10 CFR 820/830 Price-Anderson regulations, and building 
access for emergency response. Examples of this resolution process 
are separating the waste water discharge streams for each sub
lessee, providing separate electrical and water usage meters, and 
separating the insurance liabilities relating to building and contents 
between the DOE-owned building and the sub-lessee occupying the 
DOE property. 

Principle #2 - Comprehensive Requirements - NOT EVA LUA TED 

Improvement is needed in the development and implementation of 
the facility safety authorization basis program. 

Principle #3 - Competence of Personnel - NOT EVALUATED 

Not evaluated. 

PERFORMANCE MEASURES 

Performance measures are quantitative and qualitative indications 
of ES&H performance taken from such sources as the Occurrence 
Reporting and Processing System and the Computerized 
Accident/Incident Reporting System, as well as contractually 
mandated indicators of performance. 

Four performance measures are being used during the contract 
extension. They will be effective until the new contract is executed 
in March 1997. 
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Additional information 
on performance 
measures is provided in 
Section 5. 0, starting on 
page 11. 
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Figure 1. MEMP Site Map 
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SITE PROFILE --MIAMISBURG ENVIRONMENTAL MANAGEMENT PROJECT 

1.0 SITE CHARACTERISTICS 

1.1 SITE LOCATION AND SIZE 

The Miamisburg Environment Management 
Project (MEMP) site is located on 306 acres 
in southwestern Ohio, within the southern 
boundary of the Miamisburg city limits. 

1.2 SITE MISSION 

The principal mission of MEMP is site 
cleanup and pursuit of commercial enterprise. 
Nuclear energy programs continue at MEMP 
with the development of radioisotopic 
thermoelectric generators (RTGs) for the 
National Aeronautical and Space 
Administration's deep-space missions. The 
process of generating electricity through 
thermoelectric conversion using a 
radioisotope heat source was developed and 
patented at MEMP in 1954. Recent uses of 
the RTGs were in the Galileo and Ulysses 
spacecrafts, now on missions to Jupiter and 
the sun, respectively. Four other RTGs are 
being prepared for the 1997 Cassini mission 
to Saturn. 

MEMP is the commercial supplier for stable 
isotopes for the Department of Energy (DOE), 
although this mission will not be at MEMP 
after fiscal year 1996. Stable isotope 
program activities have included the 
development of isotope separation methods 
for biomedical applications; molecular 
research; isotope separation research and 
development; stable isotope inventory 
program and worldwide sales; and isotope 
separation by chemical exchange. MEMP's 
current mission also includes recovery and 
purification of tritium from tritium-containing 
scrap materials for future use. 

1 

MEMP was involved in a number of weapon 
and non-weapon programs until the late 
1980s, including research, development, and 
production of explosive detonators, timers, 
transducers, switches, firesets, nuclear 
components, and surveillance performed on 
various explosive and nuclear components of 
weapons taken from the stockpile. 

1.3 SITE ORGANIZATIONS AND CON
TRACT STATUS 

Site Organization 

Contractor activities at MEMP are managed 
by the Miamisburg Environmental 
Management Project Office (MB) at the 
direction of the DOE Ohio Field Office (OH), 
with programmatic direction provided by the 
Headquarters Office of Environmental 
Management (EM). There are approximately 
1, 07 4 contractor and 200 DOE personnel 
located at MEMP in 1996 employed by either 
OH or MB. 

Finance Issues 

Contract Reform and Status 

EG&G Mound Applied Technologies, Inc. 
(EG&G MAT) was awarded the management 
and operating contract by DOE in 1988. 
EG&G MAT is currently in a 6-month contract 
extension period until approximately March 
1997, when a new management integrating 
contractor will be selected. 

Action is ongoing at MEMP to establish an 
environment, safety and health (ES&H) 
management planning process. Elements of 
this process include the placement of ES&H 
contract reform language into the request for 
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proposal (RFP) so that a qualified 
management integrating contractor is 
selected. 

The new RFP contains a maximum contract 
duration period of nine years, with a value 
expected to exceed $500 million. Expected 
deliverables include an accelerated cleanup 
of the MEMP site, phase-out of the site tritium 
operations, continuation of the site Isotope 
Power Systems operations, and an 
accelerated economic transition to privatized 
usage of MEMP facilities/assets. 

Budget Issues 

The EM operating budget summary for 
MEMP in fiscal year 1996 is $94.2 million, 
$90.3 million for fiscal year 1997, and $120.1 
million for fiscal year 1998. The percentage of 
these totals allocated for direct and indirect 
safety and health resource requirements are 
$13 million, $12.5 million, and $15.5 million, 
respectively. 

Major ES&H-funded programs include an 
implementation of the industrial safety 
program, implementation of the 10 CFR 830 
series of regulations, and full implementation 
of corrective actions required to address the 
findings associated with the integrated 
environmental management project (IEMP). 

Unfunded activities fall into three major 
categories, environmental restoration, 
facilities transition, and waste management. 

Unfunded environmental restoration (ER) 
(offsite) includes Comprehensive 
Environmental Restoration, Compensation, 
and Liability Act (CERCLA) investigations
$581 $; onsite ER activities involve seven 
major programs at a cost of $5,358,000. 
Facilities Transition has eight major unfunded 
programs totaling $6, 180,000, and waste 
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management includes three programs 
totaling $5,250,000. 

1.4 MAJOR SITE INITIATIVES/ACTIVITIES 

Environmental Restoration 

In 1995, a decision was made to re-baseline 
plans for the environmental restoration 
program. This decision stems from the 
Mound 2000 initiative, which provides for 
expedited cleanup. This initiative includes 
preparing data packages on each of the more 
than 400 potential release sites (i.e., a site 
that is to be released for public or general 
use); establishing decision making teams 
composed of DOE, U.S. Environmental 
Protection Agency (EPA), and Ohio EPA 
members to decide whether to take no further 
action, begin a removal, or conduct further 
assessment based on available information; 
reviewing the team's decision with the public 
and revising the decision as appropriate; and 
implementing the decision. 

After all the sites and buildings slated for 
release in an established geographic area on 
the site are considered ready, the geographic 
area (referred to as a release block) is then 
available for reuse or disposition to 
commercial interests. 

There were originally nine operable units 
(OUs) at MEMP, of which six were active until 
initiation of Mound 2000. The six that were 
active are: OU-1 (Area B, groundwater); OU-
2 (main hill); OU-4 (Miami-Erie Canal); OU-5 
(South Property); OU-6 (decontamination and 
decommissioning program); OU-9 (sitewide). 

Characterization of two of the original 
operable units had progressed significantly. 

A record of decision for OU-1 was signed in 
June 1995. The specified approach was the 
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collection, treatment, and disposal of 
contaminated groundwater in the vicinity of 
the MEMP landfill, which was used from 1948 
to 197 4. Volatile organic compounds have 
contaminated portions of the Buried Valley 
aquifer, a sole source aquifer for the 
Miamisburg area. The specific method of 
treatment is air stripping. The record of 
decision allows for enhancements such as 
high vacuum extraction or air sparging 
pending the results of the demonstration 
project. Pu-238 contamination in the Miami
Erie canal will be removed from OU-4 
beginning in 1996. This contamination 
resulted from a pipeline rupture at the MEMP 
site in 1969. The removal will involve the 
excavation and offsite disposal of an 
estimated 750,000 cubic feet of contaminated 
soils and sediments. 

Programmatic Activities 

DOE and the City of Miamisburg have 
entered into lease agreements for some site 
buildings (see Sitewide Issue 1 ). 

Special Interest Issues 

The transition of MEMP facilities to the city of 
Miamisburg and subsequent sub-leasing to 
private business operations have raised 
several ES&H interface issues needing timely 
resolution (see Sitewide Issue 1 ). Examples 
of these interface areas include separation of 
wastewater discharge streams for individual 
business sub-lessors, separation of 
electrical/water usage meters for individual 
business sub-lessors, and resolving liability 
insurance issues pertaining to the building 
and contents of individual business sub
lessors occupying DOE facilities. 
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2.0 SITE PERFORMANCE 

2.1 CONCEPTUAL BASIS FOR 
EVALUATION 

The essential characteristic of successful 
programs and projects is recognizing and 
understanding of the need for an effective 
management system that ensures adequate 
control over all aspects of the program or 
project. In 1994, the Secretary of Energy 
established the principles and criteria that the 
Department deemed necessary for an 
effective safety management program. 
These principles include: 

• Principle #1: Line managers are 
responsible and accountable for safety. 

• Principle #2: Comprehensive requirements 
exist, are appropriate, and are executed. 

• Principle #3: Competence is 
commensurate with responsibilities. 

2.2 SAFETY MANAGEMENT PROGRAM 
IMPLEMENTATION OF THE GUIDING 
PRINCIPLES 

This interim evaluation was developed using 
the results of surveillance performed by the 
Office of EH Residents and other Office of 
Oversight data sources. The absence of an 
independent oversight evaluation at MEMP 
suggests that the information presented 
should not necessarily be considered 
representative of overall ES&H performance 
across MEMP, but rather an indication of 
ES&H performance of the program and/or 
facility identified. Where sufficient information 
was not available to make a comprehensive 
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assessment of either the implementation of a 
guiding principle (Section 2.2) or an imple
menting program (Section 2.3), a limited 
evaluation or specific example of perfor
mance, based on the best available infor
mation, is provided. 

Principle #1 Line Management 
Responsibility for Safety 

In the past, MB's ability to provide effective 
oversight of the contractor safety program 
was constrained by the number of subject 
matter experts, safety professionals, and 
Facility Representatives. MB has recently 
increased the number of Facility Repre
sentatives and their safety/health staff. 
Facility Represenatives conduct assessments 
of the contractor's program based on an 
annual schedule to verify ES&H compliance. 
Observations, recommendations, and find
ings are documented. 

The transfer of site facilities to the city and 
subsequent sub-leasing to various small bus
inesses created the need to clarify some 
ES&H concerns raised by site safety 
professionals. Management resolutions are 
under development in areas such as main
tenance responsibilities to ensure integrity of 
utility systems, responsibility for compliance 
with the Clean Water Act the and Clear Air 
Act, potential impacts of 10 CFR 820/830 
Price-Anderson regulations, and building 
access for emergency response. Examples of 
this resolution process are separating the 
wastewater discharge streams for each sub
lessee, providing separate electrical and 
water usage meters, and separating the 
insurance liabilities pertaining to the building 
and contents of individual business sub
lessors occupying DOE facilities. 

In 1992, a DOE Office of Environment, Safety 
and Health progress assessment identified 
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staffing issues underlying many of the more 
specific deficiencies. A Defense Nuclear 
Facilities Safety Board (DNFSB) staff 
member commented in a 1995 trip report that 
there was only one MB Facility Repre
sentative assigned to several nuclear 
facilities. Other ES&H personnel include 
three non-nuclear safety professionals 
(including the team leader and one of the 
remaining persons who will retire soon) and 
two health physics personnel. 

Historically, only one or two Facility 
Representatives have been assigned to 
MEMP. Their activities were focused on 
basic requirements (e.g., occurrence 
reporting, conduct of operations) associated 
with key nuclear facilities. As a 
consequence, there has been little interaction 
between the Facility Representative organ
ization and waste management facilities, 
environmental restoration activities, and 
decontamination and decommissioning 
activities. Recent additions to the Facility 
Representative staff have allowed MB to 
expand their assignment to address these 
areas. 

During February 1996, the Office of Oversight 
interviewed MEMP safety professionals and 
several line program managers. They indi
cated that MEMP has recognized and is 
improving communications and coordination 
between these groups and the Facility 
Representative organization. Further, to 
clarify MEMP staff roles and responsibilities, 
line program managers have been assigned 
ES&H responsibilities. 

Principle #2 - Comprehensive Require
ments 

Improvement is needed in the development 
and implementation of the facility safety 
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authorization basis program (see Sitewide 
Issue 2). 

Principle #3 - Competence Commensurate 
with Responsibilities 

Not evaluated. 

2.3 IMPLEMENTING PROGRAMS 

Environmental Protection Program 

The site commercialization program has 
identified the need for management to closely 
monitor and clarify legal aspects related to 
responsibility for compliance with the Clean 
Air Act and Clean Water Act. 

Nuclear Safety Program 

The site commercialization program has 
identified the need for management to closely 
monitor and clarify legal aspects related to 
potential impacts of 1 O CFR 820/830 Price
Anderson regulations. (Also see Sitewide 
Issue 2 on authorization basis.) 

Worker Safety and Health Program 

Not evaluated. 

Facility Safety Program 

Not evaluated. 

3.0 SITEWIDE ES&H ISSUES 

3.1 ISSUE DESCRIPTIONS 

Sitewide Issue 1: Site Closure Concerns 

Efforts to reduce the economic impact 
associated with the closure of MEMP will 
require management attention to ensure that 
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ES&H concerns continue to be managed 
effectively. 

DOE and the City of Miamisburg have 
entered into lease agreements for some site 
buildings. The city, in turn, is subletting the 
property to independent businesses to 
encourage them to become part of a 
technology mall. Seventeen businesses and 
145 business employees were on site as of 
November 1995. Legal agreements define 
delegation of responsibility between DOE, the 
contractor, Miamisburg Mound Community 
Improvement Corporation (MMCIC), and the 
commercial businesses. 

MEMP indicates that in the lease agreement, 
the lessee is responsible for establishing their 
own ES&H program. DOE and the contractor 
have no responsibility for the ES&H 
protection measures of commercial business 
operating in leased spaces. 

MEMP has determined that no current 
commercial business operation presents a 
concern to the DOE relative to compliance 
with environmental permits. 

MEMP line and safety professionals 
documented several concerns during this 
transition. MEMP reports that these issues 
are discussed with the City of Miamisburg 
when warranted. Some examples of these 
concerns and resolutions are listed below for 
information: 

• 1 O CFR Part 820/830 and Price-Anderson 
regulations require the indemnified 
management and operating contractor 
(EG&G MAT) to comply with nuclear safety 
requirements. These requirements provide 
that "nuclear facility," "public," and "site 
boundaries" must be clearly defined; roles 
and responsibilities of co-located non
em ployees (city/tenants) must also be 
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clearly defined; and co-located employees 
must be subject to certain site 
requirements, such as training, emergency 
planning and response, and access 
controls. MEMP reports that potential 
impacts of 10 CFR 820/830 and Price
Anderson regulations are under review by 
the contractor; OH counsel advises MEMP 
that the commercial businesses should be 
treated as the "public" for purposes of 
contractor liability; and the contractor is 
evaluating changes needed for safety 
analysis documents. 

• Inclusion of occurrence reporting 
requirements in the lease agreements with 
the city was examined. It was determined 
that the contractor has no responsibilities 
to report occurrences from commercial 
businesses operating within the leased 
space. If a commercial business accident 
affects either the DOE or contractor 
workforce or assets, the event will be 
reported as any other externally caused 
event would be reported. 

• Clean Air and Clean Water Act compliance 
details have been examined. MEMP 
reports that it works closely with 
businesses to determine what they will be 
discharging and the potential impacts on 
DOE's air and water discharge permits. 
Each commercial business must obtain its 
own environmental permits at its own 
expense. The commercial businesses are 
required to provide copies of their material 
safety data sheets (MSDS) to the DOE, 
and DOE is assessing the costs and risks 
of installing monitors at the building source, 
as well as negotiating with the City of 
Miamisburg on the ultimate ownership of 
the utility systems. 

• Determinations associated with lessee 
reporting requirements for non-nuclear-
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related provisions under the Emergency 
Planning and Community Right to Know 
(EPCRA) SARA Title 111 Act required some 
clarification. MEMP reports that the 
contractor is responsible for reporting its 
operations only, and that each commercial 
business is responsible for reporting its 
operations. MEMP reports that each 
business has been provided appropriate 
reporting forms, sample MSDSs, and 
address information. DOE and the MEMP 
Fire Department are provided copies of 
MSDSs. 

• Building access for emergency response, 
costs for hazardous material spill response 
equipment, and fire inspection 
requirements required some clarification. 
The MEMP Fire Department has master 
keys to each commercial business for 
emergency response purposes, and lease 
exhibits require that all appropriate costs 
associated with hazardous materials 
response be reimbursed by the sublessee. 
The contractor operates and maintains the 
fire alarm systems in all buildings. An 
existing memorandum of understanding 
with the City of Miamisburg, as well as the 
lease itself, specifies fire response 
expectations. 

Sitewide Issue 2: Safety Authorization 
Basis 

MB, OH, and previous independent ES&H 
assessments, along with an analysis of 
occurrence reports, indicate that 
improvement is needed in the development 
and implementation of the facility safety 
authorization basis program. MEMP reports 
reflect inadequate implementation of revised 
safety analysis reports (SARs), resulting in 
safety requirement violations. In the 1994 
Plutonium Vulnerability Study, the working 
group identified several buildings for which 
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the formal authorization basis was incomplete 
and stated that this problem stemmed from a 
lack of approved SARs and other safety 
documents. A review of occurrence reports 
for the period January 1995 through February 
1996 provides several supporting examples: 

• A March 1995 review of limiting conditions 
of operation (LCOs) contained in the final 
safety analysis report (FSAR) for the Semi
Works/Research (SW/R) Tritium Complex 
identified a violation of ventilation system 
surveillance requirements. The surveillance 
was being conducted monthly rather than 
weekly as required. The LCO review found 
that the high efficiency particulate air 
(HEPA) filter differential pressure 
surveillance was in violation of the SW/R 
Tritium Complex LCO requirements. As a 
result of these LCO non-compliance 
findings, surveillance requirements for the 
Technical (T) Building were reviewed, and 
six instances of non-compliance were 
identified from May through November 
1995. 

• Also in March 1995, during a sitewide LCO 
compliance review, it was noted that the 
MEMP Fire Department tested fire 
suppression systems quarterly, although it 
is required monthly. The failure to perform 
the wet alarm test at the proper interval put 
Building 38 technically out of compliance 
with the LCO requirement by MD-103. 
This was reported as Issue 3 in the 
operational safety requirement (OSR) for 
Building 38, Section 4.6.2. 

• In May 1995, the LP-50 loading operation 
in R Building, Room 108, was determined 
to be outside the bounding safety analysis. 
The safety analysis bounding accident 
states the probability of 1x10-4 per year for 
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a release of 10 grams from a primary 
containment (man-safe) vessel. The LP-50 
loading operations, as conducted, have a 
similar consequence, but with a probability 
of approximately 1x10-2 to 1x10-3 per year 
for an LP-50 primary container. The 
increase in probability results from the fact 
that the LP-50 primary container design is 
not the same as the man-safe unit 
described in the bounding accident 
analysis. 

• In August 1995, the quantities of 
transuranic (TRU) material in certain 
containers in Building 31A were found to 
exceed the limit authorized in the hazard 
classification determination document. A 
review of the inventory list of MEMP TRU 
waste inventories revealed that Building 23 
contained TRU waste exceeding _the 
authorized amounts. 

• In November 1995, TRU mixed waste was 
transferred from Building 23 to Building 
31A for analysis. The safety authorization 
basis approved by MEMP on October 30, 
1995, required a completed risk analysis 
prior to relocation of waste. 

• In August 1995, OH issued a memo
randum indicating that MEMP was out of 
compliance with five separate line items 
directly attributable to the absence of a 
formal hazard assessment. OH stated that 
the lack of a formal hazard assesment 
document is contributing to a reduction in 
safe conduct of operation. 

3.2 SITEWIDE ISSUE STATUS 

Table 1 characterizes sitewide issues in 
terms of an issue statement, primary con
cerns, site activities, and progress evaluation. 
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Table 1. Sitewide Issues 

.. 

ISSUE . PRll\llARY CONCERNS 1 .. · SITE ACTIVITIES PROGRESS . 
. . . .. .. . 

·.· ·.· .. ·.····· ... ·. .. · ·• .. · . ... ::: ........ · .· .. · .... ·· ....... : .... . .. ···:.. ... . ... l:\f Al.UATION 

1. Efforts to reduce the economic MEMP line and safety professionals None identified. Not evaluated 
impact associated with the closure documented several concerns resulting (updated 11 /96) 
of the MEMP site will require in a continued need for management 
management attention to ensure involvement in resolving issues related 
that ES&H concerns continue to be to transitioning facilities to local 
managed effectively. businesses. Examples include 

separation of wastewater discharge 
streams for individual business sub-
lessors, separation of electrical/water 
usage meters for these sub-lessors, 
and liability insurance issues pertaining 
to building and contents of these 
business sub-lessors occupying DOE 
facilities. 

2. Improvement is needed in the In August 1995, OH issued a None identified. Not evaluated 
development and implementation memorandum to the MEMP Associate (updated 11/96) 
of facility safety authorization basis Director, Safety, Operations and 
program. Technical Support indicating that, 

during a recent review of the Manual of 
Function, Assignments and 
Responsibilities, MEMP was found to 
be out of compliance with five separate 
line items directly attributable to the 
absence of a formal hazard 
assessment. OH stated that the lack of 
a formal hazard assessment document 
is contributing to a reduction in safe 
conduct of operation. 
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4.0 KEY FACILITIES 

At MEMP, there are six key facilities. Of the 
six, five are nuclear or radiological facilities: 
the SW/R Tritium Complex, the T Building, 
and Buildings 38, 50, and 22. The sixth 
building is a non-nuclear hazardous chemical 
storage facility, Building 72. 

4.1 FACILITY MISSION 

Semi-Works (SW/R) Tritium Complex 

This two-story facility is used primarily for 
handling tritium. Four major operations are 
currently performed in the SW/R Tritium 
Complex: component development, 
component evaluation operations, tritium 
recovery, and materials analysis. The SW/R 
was constructed in 1950 and has undergone 
13 major additions. One corridor of rooms in 
the adjacent building, Research (R), has 
been converted to tritium operations and, 
together with the SW building and Building 
58, form the SW/R complex. 

While the complex is primarily a tritium 
facility, three additional areas exist. This 
facility will eventually be demolished as part 
of decontamination and decommissioning 
activities. 

Technical (T) Building 

The T Building was originally used to purify 
Po-210 for use in nuclear weapons initiators. 
The current mission is to support tritium 
programs for reconfiguration, safe shutdown, 
and remaining operations. The facility has 
also been used to extract radionuclides, to 
house the plutonium verification facility, and 
to store TRU materials. Since 1980, the 
KYLE (classified), Tritium Emission Recovery 
Facility (TERF), Hydrogen Isotope 
Separations System (HISS), and other tritium 
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facilities large enough to handle multi
kilogram quantities were added to T Building. 
T Building is expected to remain in either 
operational or standby mode for several 
years. 

Special nuclear material (SNM), primarily Pu-
239, is stored in T-Building storage areas A 
and B prior to transfer to Building-38 for 
repackaging. The SNM is in the form of 
metal, metal oxide, residue, and/or 
combinations thereof; these materials are 
contained in sealed drums and other metal 
containers and are approximately 20 years 
old. The consequence severity was primarily 
estimated by comparison to the bounding 
consequence, defined as a pressurized 
ground level release of 736 g of Pu-239 oxide 
powder from birdcage 182, which is the 
maximum inventory scheduled for movement 
on the site that must be repackaged and 
shipped to a receiver site. This nuclear 
material will have to be moved from one 
onsite location to another in accordance with 
facility nuclear material limits for material 
unpacking, stabilizing, and/or repackaging for 
shipment. 

Some containers include small amounts of 
other SNM, such as U-233, Pu-238, mixed 
oxides of plutonium, and normal or slightly 
enriched uranium. The exact configuration 
and condition of the multiple containers in the 
drums and other containers cannot be 
determined until they are opened and the 
contents inspected. 

Building 38 

Building 38 was originally designed to be a 
radiochemical processing facility for Pu-238, 
used in the oxide form as a fuel for RTGs. 
Building design began in 1965, and 
construction was completed in December 
1967. The assembly and disassembly 
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operations associated with manufacturing Pu-
238 heat source modules for RTGs is the 
primary operation conducted in Building 38. 
Other programs conducted in Building 38 
include the assembly of three types of heat 
sources and two types of RTGs and general
purpose radionuclide handling. RTG and heat 
source assembly and disassembly are 
supported in the F-line operations and involve 
the Five-watt, High Power Generator Mod 3 
and General Purpose Heat Sources (GPHS) 
programs. This work is funded by the Office 
of Nuclear Energy. The radiochemical 
analysis operations, wet chemistry analysis, 
and "orphan source" (radioactive sources for 
which DOE does not have ownership) 
programs are carried out in the A-line. This 
work supports overall MEMP operations. 

Under the criteria in previous DOE Order 
6430.1A, Building 38 would not meet the 
definition of a special facility but would be 
subject to the general requirements for 
special facilities as well as the general 
requirements for a "hot lab." Building 38 does 
not meet the definition of a plutonium 
processing and handling facility (PPHF). 
Building 38 has not been a PPHF for several 
years, and it is not planned to again use 
Building 38 to process large quantities of 
plutonium. 

In its present condition, Building 38 does not 
meet the required loading criteria required by 
DOE-STD-1020-94 for a Performance 
Category (PC) 2 facility. Under a design basis 
seismic event, structural failure is expected to 
occur, with partial collapse being possible or 
probable. This possibility has been analyzed 
with the conclusion that none of the encap
sulated plutonium would be dispersed. Fuel 
clad containment has been tested under 
more severe conditions without breach. 
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Building 50 

Building 50 is an RTG assembly and test lab
boratory. Encapsulated Pu-238 fuel received 
from the primary encapsulating agency is 
loaded into graphite assemblies in Building 38 
and welded into stainless steel containers. 
They are then transferred to Building 50 for 
fuel reduction and subsequent installation into 
electrical converters (which then form the 
RTG). 

Building 22, Waste Staging Facility {WSF) 

The WSF facility provides storage and 
staging for solid low-level radioactive waste 
(LLW) containers generated prior to offsite 
shipment. The facility can store up to 186 
metal boxes, stage lined and unlined 30 
gallon or 55 gallon metal drums with or 
without overpack, and stage closed wooded 
boxes that contain LLW. The drums are 
stacked on pallets. The transition to the WSF 
was completed in June 1995. Building 22, 
constructed in 1967, previously housed a 
property management warehouse, office 
spaces, and a test facility for glove box 
operations. 

Approximately 99 percent of the waste stored 
in the facility is low specific activity or DOE 
non-regulated material. The waste includes 
combustibles, such as wipes and shoe 
covers, and noncombustibles such as tools, 
equipment, and sludges solidified in cement. 
The wastes do not contain liquids, Resource 
Conservation and Recovery Act hazardous 
materials, compressed gases, etiologic 
chelating agents, or respirable fines. If tritium 
is stored, the contractor states that 
radiological controls provide airborne 
monitoring. If Pu-239 is stored, the quantity is 
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to be maintained below 450 grams to meet 
criticality requirements (DOE-STD-1027-92). 

Building 72 

Building 72 is used to store miscellaneous 
hazardous wastes generated at MEMP until 
the wastes can be shipped off site for 
disposal. The wastes are contained in steel 
drums, plastic drums, plastic and steel 
containers of various sizes, and gas 
cylinders. Waste sampling, packaging, and 
repackaging of some wastes; drum over 
packing; and container inspection and 
marking are also conducted in this facility. 
The quantities of hazardous chemicals in 
the facility can be up to 13,000 gallons. 
Building 72 is a steel-framed building with 
metal panel siding on three walls. 
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4.2 FACILITY SUMMARY 

Table 2 summarizes key facility character
istics, including status, hazard classification, 
authorization basis, worst case design basis 
accident, and principal hazards and vulner
abilities. 

5.0 PERFORMANCE MEASURES 

The performance measures summarized 
within this section are the Performance 
Based Fee Board (PBFB) recommendations 
for the contract extension period (through 
March 1997). An evaluation, if conducted 
during this period and before the new 
contract, will address safe cleanup 
(environment, public, and worker), least-cost, 
earliest and final cleanup, stakeholder 
concerns, and milestone completion. 

December 1996 
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Table 2. Facility Summary 

·. ·. .. . .... 

·········· 
. ... 

FACILITY STATUS ..... HAZARD.. ... .· •••· WOR$T CA$E 
·· ••···.·••·· ... PRINCIPAL.. . NAME .· ·• ClASSIFICAtl()N/AUTHORIZATION BASIS > •. DESIGN BASIS ·.····· HAZARDS AND 

··. ACCIDENT vLiLNeRA81t1t1E:s ··.·• 

Semi-Works/ Operational Hazard Category 2. Uncontrolled fires and Hazards: Tritium, Pu-238 
Research Tritium Final safety analysis report written to DOE Order earthquakes that are 
Complex 5481.1 B (1994); Basis of interim operations (BIO) in beyond design basis. 

progress to meet DOE Order 5480.23 requirements. 
FSAR will not be completed due to life cycle. 

Technical Operational Hazard Category 2. Unmitigated release of Hazards: Tritium, Pu-
Building Final safety analysis report written to DOE Order plutonium during handling 238, Pu-239, U-233 

5480.1A (1984). Submitted June 1995 for upgrade to 
DOE Order 5480.23 requirements; returned to contractor 
October 1995. BIO in progress to meet DOE Order 
5480.23 requirements. FSAR stopped to complete BIO 
and will probably be discontinued due to limited life of 
the facility. 

Building 38 Operational Hazard Category 3. None. Evaluation basis Hazards: Encapsulated 
Final safety analysis report written to DOE Order accident is unmitigated plutonium oxide 
5481.1A (1989). FSAR/technical safety requirements release of encapsulated 
upgrade to meet DOE Order 5480.23/22 requirements plutpnium initiated by 
was approved by OH in June 1996. natural phenomena. 

Building 50 Operational Low-hazard non-nuclear radiological facility. No consequences to public Hazards: External 
Final Safety Analysis Report to Building 50 RTG from natural phenomena- radiation dose to 
Assembly and Test Facility, approved November 1995. initiated accidents. personnel working in 

proximity to RTG 

Building 22, Operational Hazard category 3. Approved Auditable Safety Analysis Standard industrial: minor Hazards: Low-level 
Waste Staging (ASA) in place. Plans to consolidate materials in releases of radioactive radioactive waste 
Facility (WSF) Building 22 will increase quantities above Category 3 material. 

thresholds. BIO is in progress to meet DOE Order 
5480.23 requirements. 

Building 72 Operational Low-hazard non-nuclear facility. Spill of hazardous liquid Hazards: Bulk waste 
wastes caused by container streams (various 
failure by natural hazardous chemicals) 
phenomena or facility upset 
condition (e.g., fire). 

12 December 1996 

-
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FOREWORD 

Site profiles summarize the effectiveness of Department of Energy (DOE) line 
management in implementing the Secretary of Energy's guiding principles of safety 
management; the effectiveness of DOE environment, safety, and health (ES&H), and 
safeguards and security (S&S) programs; and key site characteristics such as organization, 
contract reform, significant issues, key facilities, performance measures, and site initiatives 
and activities. 

Profiles are a valuable planning tool for the DOE Office of Oversight in focusing appraisal 
activities, allocating staff resources, and analyzing Departmental trends. Profiles also 
serve as an authoritative reference for other stakeholders. They assist in answering critical 
questions about the state of the DOE complex: How effective are site management 
systems/programs? What trends require immediate attention? How safe are site workers 
and the public? And is the environment being adequately protected and restored? The 
analysis of the performance data contained in the site profiles provides baseline 
information regarding safety or security program weaknesses, thus allowing timely 
intervention by Department management. This information is reported in a format 
designed to highlight essential missions, performance, significant issues, and operational 
data at a management level. 

The Office of Oversight maintains site profiles on 20 major DOE sites. Each profile is 
normally updated semiannually through a rigorous process led by the Oversight Offices of 
Planning and Analysis and EH Residents, with significant contributions from the Offices of 
Security Evaluations and ES&H Evaluations. Line management plays a key role by 
verifying that the information is accurate, current, significant, clear, and balanced. 

Site profiles are developed using an institutionalized process of collecting data from 
multiple sources, and then collating, synthesizing, and analyzing this information to develop 
an accurate evaluation of ES&H and S&S performance at the site. The data that forms the 
basis of a site profile comes from sources both internal and external to the Department of 
Energy. Site profiles will evolve in content and form as necessary to meet their intended 
objective--to have available current, comprehensive, summaries of ES&H and S&S 
information pertaining to key DOE sites. 

The site profile reflects the Office of Oversight's analysis of the best available data, and 
was verified for factual accuracy by line management prior to dissemination. Since profiles 
describe site conditions at the time of distribution, they may not reflect recent changes. If 
real time confirmation of information is required, the reader should query line management 
directly. 
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PROFILE OF 

NEVADA TEST SITE (NTS) 

OVERVIEW 

SITE CHARACTERISTICS 

Site characteristics include information on size and location, mission, 
organization, contractual status, and major initiatives and activities. 

Date Established: 1950 

Present Mission: The Nevada Operations Office (NV) maintains 
the capability at the Nevada Test Site (NTS) to implement 
Department of Energy (DOE) initiatives in stockpile stewardship and 
management, crisis management, environmental management and 
stewardship, alternate energy, and other science and technology 
development. 

Size: 864,000 acres (1,350 square miles). 

Employees: 3,693 as of March 31, 1996 (includes all contractor 
and DOE employees under NV). 

Annual Budget: The budget for fiscal year 1996 is $418 million. 

Cognizant Secretarial Officer (CSO): The DOE Office of Defense 
Programs (DP) is the lead CSO/Program Office for NV, with the 
Office of Environmental Management (EM) and the laboratories 
having a longstanding and continuing interest in the site. EM 
manages Areas 3 and 5, decontamination and decommissioning 
(D&D) facilities, and restoration sites. 

Responsible Operations/Area Office: DOE Nevada Operations 
Office (NV). 

Management and Operating (M&O) Contractors: Bechtel Nevada 
Corporation (which includes its subcontractor team composed of 
Lockheed Martin Nevada Technologies, Inc. and Johnson Controls 
Nevada, Inc.); Wackenhut Services, Inc. (WSI). 

Fissile Material: None 

0-1 

Additional information 
on site characteristics is 
provided in Section 1. 0, 
starting on page 1. 
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Significant Commitments to Stakeholders: Other than Mutual Aid 
Agreements with the U.S. Air Force Detachment and the U.S. 
Bureau of Land Management (BLM), there are no written 
memoranda of understanding between the NTS and local 
jurisdictions relative to emergency services. Assistance provided in 
responding to the needs of the county, state, and Federal 
jurisdictions is part of an informal NV "good neighbor" policy. 

NTS is within the Region IX Environmental Protection Agency 
jurisdiction. However, most of the NTS interface is with the state of 
Nevada Environmental Protection Division. 

NV has entered into a consent agreement with the state of Nevada 
Environmental Protection Division representing the understanding 
and commitments of both parties concerning the storage and 
management of mixed wastes generated by NV activities within the 
state of Nevada. Preparation of a memorandum of understanding 
between NV and Nellis Air Force Base is currently under way to 
facilitate DOE as a cooperating agency to the U.S. Air Force for the 
preparation of the Nellis Air Force Base range renewal 
environmental impact statement. 

There are no active Price-Anderson regulatory actions at this time. 

Unions: Contracts with union locals include: 

Asbestos Workers Local 135 
Carpenters Local 1780 
Cement Workers Local 797 
Electricians Local 357 
Iron Workers Local 433 
Laborers Local 872 
Operating Engineers Local 12 
Painters Local 159 
Plumbers-Pipefitters Local 525 
Sheet Metal Workers Local 88 
Sprinkler Fitters Local 669 
Teamsters Local 631 
Tunnel Workers Local 872 
Bricklayers Local 3 
Culinary & Custodian Local 226 
Firemen Local 631 
Paramedics Local R 14-98 
Security Guards IGAN Local 
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Eighteen unions are 
represented at the 
Nevada Test Site. 
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Major Site Activities/Initiatives: The NTS Radioactive Waste 
Management Site (RWMS) serves as a major disposal facility for 
low-level radioactive waste generated by DOE installations. 

DOE is evaluating eight multi-structure facilities at the NTS as part 
of the D&D program. 

NV initiated the Community Reuse Organization to coordinate all 
economic development planning and management efforts that 
address DOE-related impacts on the NTS. 

The NTS implements DOE program initiatives in stockpile 
stewardship and management, crisis management, environmental 
management and stewardship, alternate energy, and other science 
and technology development. 

DOE Office of Environment, Safety and Health (EH) mentors are 
currently partnering with NV in evaluating the NTS Federal 
Employees Occupational Safety and Health (FEOSH) program. 

ENVIRONMENT, SAFETY, AND HEAL TH (ES&H) ISSUES 

A sitewide issue is an issue present at multiple facilities or within 
ES&H programs that impact sitewide operations. A facility-specific 
issue is limited to a particular facility or building. 

Sitewide Issue 1: Due to mission changes and resulting 
organizational changes, the DOE and contractor methodologies and 
systems that implement new safety responsibilities are evolving. 
The management systems that are integral to an efficient and 
consistent safety management system have been identified. 
However, the process used by project managers and matrixed 
ES&H resources is only beginning to effectively integrate the safety 
management system into the operating processes. 

Sitewide Issue 2: NV distributed the final environmental impact 
statement (EIS) for NTS and offsite locations in the State of Nevada, 
DOE/EIS-0243, dated August 1996, in October 1996. The record of 
decision on this EIS is in preparation, review, and approval. It is 
expected to be issued after November 18, 1996. The DOE preferred 
alternative published in the final EIS represents a continuation of the 
multi-purpose, mutli-program use of the site to pursue a further 
diversification of interagency and private industry uses, and to 
initiate certain public education activities. The State of Nevada is 
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Additional information 
on sitewide issues is 
provided in Section 3. 0, 
starting on page 8. 
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expected to continue its Environmental Policy Act litigation on the 
grounds of adequacy of the analysis contained in the final EIS. The 
state is expected to revise its complaint with regard to this litigation 
in December 1996. 

KEY FACILITIES 

A key facility is a facility or building that is significant from an 
environment, safety, and health perspective. At some sites, a key 
facility can be a group of facilities with similar missions, activities, 
hazards, or vulnerabilities. 

Radioactive Waste Management Site (RWMS) - Two low-level 
radioactive waste disposal areas. 

Hazardous Materials (HAZMAT) Spill Center - Simulation of 
accidental release of hazardous gases/fluids. 

Device Assembly Facility (OAF) - Assembly of nuclear explosives 
for testing. 

NTS Field Operations - Provision of facilities and services for 
execution of multifaceted site activities. 

SITE PERFORMANCE 

Site performance is based on an analysis of available data on 
facilities and programs. This includes information from Office of 
Oversight activities augmented by valid and relevant external and 
internal sources. Site performance is evaluated in terms of three of 
the guiding principles for safety management. 

Overall Safety Management Program - NOT EVALUATED 

Principle #1 - Line Management Responsibility - NOT 
EVALUATED 

Responsibility for safety at the NTS is accomplished by project 
managers through execution of the project management process 
and utilization of matrixed technical support services. 
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Additional information 
on key facilities is 
provided in Section 4. 0, 
starting on page 9. 

Additional information 
on site performance is 
provided in Section 2. 0, 
starting on page 5. 
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Principle #2 - Comprehensive Requirements - NOT EVALUATED 

The new DOE orders have not yet been incorporated into the M&O 
contract. The NTS is utilizing a process patterned after the 
"necessary and sufficient" closure process to establish new 
requirements, including the new DOE orders. 

Principle #3 - Competence of Personnel - NOT EVALUATED 

In response to DOE's Implementation Plan for Defense Nuclear 
Facilities Safety Board (DNFSB) Recommendation 93-3, NV 
established its technical qualification program. In response to 
DNFSB Recommendation 93-6, NV determined that 22 employees 
require job and task analysis training. 

PERFORMANCE MEASURES 

Performance measures are quantitative and qualitative indications 
of ES&H performance taken from such sources as the Occurrence 
Reporting and Processing System and the Computerized 
Accident/Incident Reporting System, as well as contractually 
mandated indicators of performance. 

Safety Record: Achieve exceptional safety performance. 

Safety Culture: Establish a proactive safety performance 
environment. 

No Violations: No Notices of Violation that result in fines in excess 
of $5,000. 

Pretask Risk Analyses: Perform successful pretask ES&H risk 
analyses for work authorizations. 
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Additional information 
on performance 
measures is provided in 
Section 5. 0, starting on 
page 12. 
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Figure 1. NTS Site Map 
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SITE PROFILE - NEVADA TEST SITE (NTS) 

1.0 SITE CHARACTERISTICS 

1.1 SITE LOCATION AND SIZE 

The Nevada Test Site (NTS) is a remote site 
that is buffered for public access by vast, 
federally-owned land masses. A unique 
national resource, the NTS is a massive 
outdoor laboratory and national experimental 
center that cannot be duplicated. Larger than 
the state of Rhode Island, its 1,350 square 
miles, or 864,000 acres, make this one of the 
largest secured areas in the United States. 
The remote site is surrounded by thousands 
of additional acres of land withdrawn from the 
public domain for use as a protected wildlife 
range and for a military gunnery range, 
creating an unpopulated land area comprising 
some 5,470 square miles. 

1.2 SITE MISSION 

The Nevada Operations Office (NV) main
tains the capability at the NTS to implement 
Department of Energy (DOE) initiatives in 
stockpile stewardship and management, 
crisis management, environmental manage
ment and stewardship, alternate energy, and 
other science and technology development. 

A number of programs are located at NV 
facilities: nuclear weapons testing readiness, 
approved experiments, national Nuclear 
Emergency Search Team (located at the 
Remote Sensing Laboratory), aerial measure
ment system/aerial surveys, Federal Radio
logical Monitoring and Assessment Center, 
Hazardous Materials (HAZMAT) Spill Test 
Facility, Yucca Mountain site characterization, 
radioactive waste management, technology 
development (plutonium cleanup), and en
vironmental restoration. The NTS is also par-

1 

ticipating in the DOE decontamination and 
decommissioning (D&D) project in order to 
manage and dispose of contaminated buil
ings from past activities. 

1.3 SITE ORGANIZATIONS AND CON
TRACT STATUS 

Site Organizations 

NV is located in Las Vegas, Nevada, and has 
approximately 3,693 employees, including 
approximately 375 DOE employees. NTS
related employment has always been 
dependent upon programmatic requirements; 
consequently, the levels of contractor em
ployment have fluctuated widely throughout 
the history of the NTS. Over the past 40-plus 
years, contractor employment levels have 
varied from over 10,000 to as few as 3,700. 

The DOE Office of Defense Programs (DP) is 
the lead cognizant secretarial office (CSO) for 
NV, with the Office of Environmental Manage
ment (EM) and the national laboratories 
having a longstanding and continuing interest 
in the site. EM manages Areas 3 and 5, the 
D&D facilities, and the restoration sites. 

The NV Assistant Manager for Technical 
Services (AMTS) provides environment, 
safety and health (ES&H) oversight functions. 
The AMTS develops and interprets ES&H 
and safeguards and security policy and 
procedures to ensure that regulations, DOE 
orders, mandated standards, and Head
quarters program direction are implemented. 
In addition, the AMTS provides technical 
ES&H and safeguards and security support to 
other line managers to help them fulfill their 
ES&H and safeguards and security respon
sibilities. 
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Finance Issues 

Contract Reform and Status 

The two prime management and operating 
(M&O) contractors at NV are currently 
Bechtel Nevada (BN) and Wackenhut Ser
vices, Inc. (WSI). The WSI contract is limited 
to the provision of security services. The 
performance-based management con- tract 
with BN is a result of a contract reform-based 
competitive selection process that was 
completed in late 1995. BN assumed respon
sibility for performance-based M&O support 
to NV programs on January 1, 1996. Prior to 
1996, NV had been supported by three M&O 
contractors--Reynolds Electric and Engineer
ing Company, Inc; Raytheon Services 
Nevada; and EG&G Energy Measurements, 
Inc. Expenditures under the BN contract will 
be approximately $240 million in fiscal year 
1996, and a similar amount is projected for 
fiscal year 1997. Expenditures under the 
WSI contract will total approximately $16 
million in fiscal year 1996 and are expected to 
remain at essentially the same level in fiscal 
year 1997. 

Section H.23 of the BN contract, entitled 
DEAR 970.5204-2 Environment, Safety, and 
Health (Modified), addresses ES&H pro
visions: "The contractor shall perform the 
work under this contract in a manner that is 
safe and healthy, and environmentally 
acceptable and shall develop and manage a 
comprehensive program in support of these 
objectives." 

BN is obligated to comply with applicable 
Federal and non-Federal environmental laws 
and regulations and with DOE directives or 
other requirements identified in writing by the 
contracting officer. Also, BN is obligated to 
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cooperate appropriately with Federal and 
non-Federal agencies having jurisdiction over 
environmental matters. 

BN employees are distributed among the 
following locations (all numbers are approx
imate): 1275 work in Las Vegas, 1125 are 
assigned to the NTS, and 300 are assigned 
to various other locations. 

WSI provides security protective services to 
NV, utilizing approximately 200 employees. 
WSI has performed the security mission at 
the NTS since 1965. The WSI contract ex
pires September 30, 1997. 

Budget Issues 

The total direct and indirect ES&H budget 
reported in the fiscal year 1997 Plan is 
$102M. The total direct and indirect ES&H 
target budget for fiscal year 1998 is $79M. 

Consolidation of contractor functions has led 
to budget cuts, including a 12 percent re
duction in ES&H from fiscal year 1995 to 
fiscal year 1996. Because of the low level of 
programmatic activity and the greater effi
ciency achievable by contractor consoli
dation, however, these cuts have not led to 
holes in critical ES&H functions or "skill-mix" 
issues. 

Current funding targets for all programs within 
WSI were established to meet minimum 
mandatory requirements. An additional 15 
percent decrement would have an adverse 
impact on all ES&H-related programs. How
ever, the most significant impact would be on 
the industrial safety program. A 15 percent 
decrement would limit the ability of WSI to 
provide adequate security program support 
for facilities and employees. 
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Through attrition, NV will more than likely 
exceed the 15 percent decrement. This will 
limit the ability of NV's safety and health 
programs to perform all ES&H-related 
activities. 

Two ES&H areas were unfunded: 
environmental activities and HAZMA T Spill 
Center (HSC) safety upgrades. Unfunded 
environmental activities address compliance 
issues that may represent violations of the 
site Federal Facility Agreement. NV has 
prioritized these issues and is working them 
off according to priority. Commitments to the 
State of Nevada have been made for 
completion of these items, but deadlines are 
not imminent for completion of unfunded 
items, and out-year funding is expected. $1 M 
in unfunded upgrades to HSC water and 
electrical systems is primarily aimed at 
improving its "marketability" to outside (non
governmental) users. 

1.4 MAJOR SITE INITIATIVES/ACTIVITIES 

During the next five years, DOE will make 
important management decisions regarding 
the future mission of the NTS. Decisions will 
focus on identifying the types of programs 
and project activities to be located at the NTS 
and consequent use of socioeconomic, 
infrastructural, and natural resources. With 
the end of the Cold War, the U.S. is now 
focused on re-evaluating national security 
needs and priorities in a way that emphasizes 
the national commitment to a comprehensive 
ban on nuclear weapons and the reduction of 
global nuclear danger. As a result of 
changing mission priorities, the DOE has a 
need to focus on new national security, 
energy, and environmental issues challenging 
the nation and to redefine the role of the NTS 
within the DOE complex. 
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Waste Management 

The NTS Radioactive Waste Management 
Site (RWMS) serves as a major disposal 
facility for low-level radioactive waste (LLW) 
generated by DOE installations. The RWMS 
consists of two disposal sites, one located in 
Area 3 and the other in Area 5. 

Conventional near-surface disposal is 
conducted in the Area 5 RWMS. Since 1978, 
the NTS has served as a site for disposal of 
radioactive waste from numerous defense 
locations around the DOE complex. The 
Area 5 site is used for low-level waste, 
classified waste, and mixed waste disposal 
(from NTS generators only), transuranic 
waste storage, and hazardous waste 
accumulation for offsite disposal. Subsidence 
craters from nuclear tests serve as disposal 
sites for bulk waste in the Area 3 RWMS. 
The Area 3 site is used for disposal of low
level waste in bulk form, typically within 
sealand containers, using two adjoining 
subsidence craters for a single disposal unit. 
Fill material is derived from soil between the 
two craters. Originally, the Area 3 site was 
used to clean up contaminated soils and 
equipment from above-ground tests. 

A May 1996 report of an EM complex-wide 
review of DOE's low-level waste management 
ES&H vulnerabilities stated that LLW 
management at the site has been and is 
being externally and internally assessed, with 
areas of improvement identified. These cor
rective actions must continue to be tracked, 
closures verified, and trends analyzed. 
Management and staff are knowledeable 
about their responsibilities for operating the 
facilities in a safe and environmentally sound 
manner. Overall, the EM team determined 
that the NTS LLW management program ef-
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fectively minimizes exposure to workers and 
the public and releases to the environment of 
radioactive materials. The NTS practice of 
team planning of activities to minimize worker 
exposures was cited as noteworthy. 
However, the following three conditions for 
management attention were identified: lack of 
an approved performance assessment, 
unreliable LLW forecasts from offsite 
generators to plan and staff NTS disposal 
facility capacity, and lack of a formal 
mechanism to notify the person responsible 
for implementing an occurrence report or 
corrective action. 

Decontamination and Decommissioning 

DOE is evaluating eight multi-structure 
facilities at the NTS as part of the D&D 
program. Five facilities were used for nuclear 
rocket development: R-MAD, E-MAD, Test 
Cell A, Test Cell C, and the Junior Hot Cell. 
The other three facilities are Project Pluto, the 
Environmental Protection Agency Farm, and 
the Super Kukla Facility. 

The Nevada Environmental Restoration 
Project includes many separate but coor
dinated functions, from the removal of 
underground storage tanks to the removal of 
plutonium-contaminated soils. One of the 
major planning and data collection efforts of 
this project is the underground test area 
remedial investigation/feasibility study. 

Privatization Activities 

NV initiated the Community Reuse Organi
ization, which is a non-profit corporation to 
support the formation of an organized 
structure, the NTS Development Corporation, 
to coordinate all economic development 
planning and management efforts that 
address DOE related impacts on the NTS. 
The corporation consists of 24 members, 
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representing county governments, state and 
Federal elected representatives, business 
entities, and unions. 

Programmatic Activities 

The NTS implements DOE program initiatives 
in stockpile stewardship and management, 
crisis management, environmental manage
ment and stewardship, alternate energy, and 
other science and technology development. 

A number of programs are located at NTS 
facilities: nuclear weapons testing readiness, 
approved experiments, national Nuclear 
Emergency Search Team, aerial measure
ment system/aerial surveys, Federal Radio
logical Monitoring and Assessment Center, 
HAZMA T Spill Center, Yucca Mountain site 
characterization, low-level/mixed waste stor
age, technology development (plutonium 
cleanup), and environmental restoration. 

Mentoring 

Office of Environment, Safety and Health 
(EH) mentors are partnering with NV in 
evaluating the NTS Federal Employees 
Occupational Safety and Health (FEOSH) 
program. The final report is expected to 
provide NV with information that will help 
them to fully implement DOE Order 440.1 
responsibilities. In addition, the NTS (both 
contractor and NV) have given considerable 
thought to work planning that includes safety, 
and the NTS is in the process of initiating 
efforts with EH regarding enhanced work 
planning. 

Special interest items 

Local Interest Items 

There has been a lot of media coverage 
concerning the potential use of the NTS as a 
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temporary storage area for nuclear waste if 
Yucca Mountain is found to be unsuitable as 
a permanent repository. 

Congressional Interest Items 

President Clinton has directed the Depart
tment to maintain a basic capability to resume 
nuclear testing activities at the NTS should 
the United States deem it necessary. One 
way DOE proposes to retain this capability is 
to conduct, over the next several years, a 
series of subcritical experiments with nuclear 
materials at the NTS. Subcritical experiments 
use high explosives to create some of the 
physical conditions, such as pressure and 
temperature, that nuclear materials undergo 
in a nuclear weapon before reaching the 
critical stage. A final decision on these tests 
will be made following completion of the NTS 
environmental impact statement. 

2.0 SITE PERFORMANCE 

2.1 CONCEPTUAL BASIS FOR 
EVALUATION 

The essential characteristic of successful 
programs and projects is the recognition and 
understanding of the need for an effective 
ES&H management system that ensures 
adequate control over all aspects of the 
program or project. In 1994, the Secretary of 
Energy established the principles and criteria 
that the Department deemed necessary for 
an effective safety management program. 
These principles include: 

• Principle #1: Line managers are respon
sible and accountable for safety. 

• Principle #2: Comprehensive requirements 
exist, are appropriate, and are executed. 
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• Principle #3: Competence is commensu
rate with responsibilities. 

2.2 SAFETY MANAGEMENT PROGRAM 
IMPLEMENTATION OF THE GUIDING 
PRINCIPLES 

This interim evaluation was developed using 
the results of surveillances performed by the 
Office of EH Residents and other Office of 
Oversight data sources. The absence of an 
independent oversight ES&H evaluation at 
NTS suggests that the information presented 
should not necessarily be considered repre
sentative of overall ES&H performance 
across NTS, but rather an indication of the 
ES&H performance of the program and/or 
facility identified. Safeguards and security 
performance, however, is based on the 
evaluation conducted by the Office of Over
sight in November 1995. 

Principle #1 - Line Management Respon
sibility for Safety 

Responsibility for safety at the NTS is 
accomplished by project managers through 
execution of the project management process 
and utilization of matrixed technical support 
services. Project managers are required to 
integrate ES&H into their assigned projects. 
This includes ensuring that: (1) project 
planning efforts involve the appropriate ES&H 
professionals capable of identifying and 
analyzing potential hazards; (2) the project 
work force is knowledgeable of all unique, 
significant hazards, and hazard mitigation 
controls are implemented; and (3) quality 
assurance procedures are implemented, as 
appropriate, and any unresolved safety 
questions are mitigated, as appropriate. The 
project manager has single-point account
ability and authority to successfully execute a 
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program or project and produce the required 
products. 

Programmatic performance measures that 
include safety and health scorecard elements 
have been established in the M&O contract. 
In addition, four specific ES&H performance 
measures have been established in the M&O 
contract in order to ensure safety perfor
mance goals and environmental compliance. 

NTS safeguards and security line manage
ment has implemented guidance and control 
measures to assure that organizational goals 
and objectives are understood and accom
plished. 

Principle #2 - Comprehensive Require
ments 

The new DOE orders have not yet been 
incorporated into the M&O contract. The 
NTS is utilizing a process patterned after the 
"necessary and sufficient" closure process to 
establish new requirements, including the 
new DOE orders. This process includes 
significant organizational (DOE and con
tractor) participation, review, and approval 
prior to implementation of new requirements. 

NV has established a qualification standard 
for personnel who are participating in the 
"necessary and sufficient" process. For 
example, designated subject matter experts 
have been qualified in order to ensure that 
applicable standards are identified and 
defined. Their qualifications include: (1) a 
minimum of five years in the capacity in which 
their expertise is being sought, (2) 
industrial/commercial is experience preferred, 
(3) certified by employer as having a sound 
knowledge of current practices in the area in 
which they are consulting, and (4) pro
fessional certification or employment by 
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another Federal, state, or local regulating 
body may substitute for the time requirement. 
In addition, qualifications are peer reviewed 
and then reviewed and accepted by the NTS 
Industrial Standards Convened Group. 

A layered system of safeguards and security 
measures is in place and the Safeguards and 
Security Plan is current and approved. 

Principle #3 - Competence Commensurate 
with Responsibilities 

In response to DOE's implementation plan for 
Defense Nuclear Facilities Safety Board 
(DNFSB) Recommendation 93-3, NV 
established its technical qualification program 
(TOP). The NTS only has one designated 
nuclear facility, the Area 5 RWMS. The 
Device Assembly Facility (OAF) is a nuclear 
explosive facility for which both the nuclear 
explosive safety orders and the nuclear 
safety orders have been applied. As a result, 
NV has only 23 personnel enrolled in the 
TQP. NV has recently ensured that all 
personnel have updated their individual 
development plans. 

In response to DNFSB Recommendation 93-
6, NV determined that 37 employees require 
job and task analysis training. These 37 
employees are currently enrolled. 

NTS safeguards and security program 
resources are adequate for the site mission. 
The training program and personnel 
qualifications are commensurate with 
responsibilities. 

2.3 IMPLEMENTING PROGRAMS 

Environmental Protection Program 

The primary mission of the NV Environmental 
Protection Division is to implement the NV 
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environmental protection m1ss1on by over
seeing and monitoring regulatory compliance 
at the NTS. NV environmental protection 
policy emphasizes that the policy and 
practices of the DOE is to conduct its 
operations in a environmentally sound 
manner. It assures that protection of the 
environment is a responsibility of paramount 
importance at the NTS facilities. 

The NV Environmental Protection 
Management Plan documents the mission of 
the NV Environmental Protection Division and 
communicates how that mission is carried 
out. In addition, it explains staff functions and 
responsibilities and specifies requirements 
that must be implemented for a minimally 
acceptable contractor/user environmental 
protection program. 

Nuclear Safety Program 

The nuclear safety program involves special 
nuclear material (SNM) in test device 
assembly. Due to the moratorium, no specific 
tests requiring device assembly are 
scheduled, and there is no SNM on site at 
this time. Also, NV is the lead DOE site for 
nuclear explosive safety and is developing a 
study guide for this functional area. 

Worker Safety and Health Program 

The NTS worker safety and health program is 
currently carrying out the old DOE orders. 
NTS will be transitioning to the new 
requirements identified through the 
"necessary and sufficient" closure process. 

The NV Safety Management Plan documents 
the mission of the NV Safety Division and 
communicates how that mission is carried 
out. In addition, it explains staff functions and 
responsibilities and specifies safety require-
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ments that must be implemented for a 
minimally acceptable contractor/user occu
pational safety program. It is being revised to 
reflect the new roles and responsibilities as 
a result of the recent reorganization. 

NV is not currently conducting functional 
appraisals; however, NV safety personnel 
accompany contractor ES&H professionals 
on contractor assessments (partnering). In 
addition, NV is beginning to involve DOE 
safety personnel in the work planning 
process. 

NV is beginning to revise its oversight 
process and intends to establish an oversight 
protocol that incorporates program evaluation 
with some compliance assurance. 

BN has established a Safety & Health Manual 
that includes written procedures regarding 
implementation of organizational respon
sibilities, general safety rules, safety topical 
areas, and ES&H contractual performance 
measures. 

Facility Safety Program 

The facility safety program is carried out by 
the Facility Representatives with matrix 
support from Safety and Health Division 
personnel. In addition, design specifications, 
pre-operation documents, and precon
struction documents are circulated to the 
Safety and Health Division for review. Safety 
analysis reports are also evaluated by the 
Safety and Health Division. 

2.4 SAFEGUARDS AND SECURITY 
PROGRAMS 

The Office of Oversight has conducted no 
safeguards and security inspections during 
the past three years. 
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3.0 SITEWIDE ES&H ISSUES 

3.1 ISSUE DESCRIPTIONS 

Sitewide Issue 1: Mission Change and 
Resulting Organizational Changes 

As a result of changing mission priorities, 
DOE has a need to focus on new national 
security, energy, and environmental issues 
and to redefine the role of the NTS within the 
DOE complex. 

The NV reorganization became effective April 
1, 1996; the methodology for implementing 
new responsibilities is evolving. For example, 
the AMTS is re-engineering safety and health 
roles and responsibilities to keep NV safely 
accomplishing its mission with fewer re
sources. Personnel descriptions and indivi
dual development plans are being rewritten, 
personnel skills are being categorized, and a 
work breakdown structure is being created for 
safety and health activities. 

Management is aware of changing organi
zational conditions and has taken action to 
ensure that the safety and health of the 
workforce, the public, and the environment 
are adequately protected. For example, NV 
personnel partner with contractor ES&H 
professionals on contractor walkthroughs and 
assessments. 

NV went through one of the most dramatic 
and far-reaching changes in its history when 
BN took over as the performance-based 
contractor for the NTS. The switch to BN 
began October 26, 1995, when DOE 
announced its selection of the company to 
assume a five-year, $1.5 billion contract 
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encompassing the work previously done by 
Reynolds Electric and Engineering Company, 
Inc.; Raytheon Services Nevada; and EG&G 
Energy Measurements, Inc. 

During the two months following its selection, 
BN worked quickly to finalize its management 
team, interview and select employees, and 
prepare to start operations on January 1, 
1996. They were under tremendous time 
constraints, according to the BN Deputy 
General Manager for Operations. Although a 
regular routine is falling into place, BN 
employees can expect more changes in the 
future. In the short term, they have been 
focusing on costs and believe that costs will 
have to be lower than they are now in order 
to be competitive. 

Sitewide Issue 2: Environmental Impact 
Statement (EIS) and Ongoing Litigation 

NV distributed the final environmental impact 
statement (EIS) for NTS and offsite locations 
in the State of Nevada, DOE/EIS-0243, dated 
August 1996, in October 1996. The record of 
decision on this EIS is in preparation, review 
and approval. It is expected to be issued 
after November 18, 1996. The DOE pre
ferred alternative published in the final EIS 
represents a continuation of the multi
purpose, mutli-program use of the site to 
pursue a further diversification of interagency 
and private industry uses, and to initiate 
certain public education activities. The State 
of Nevada is expected to continue its 
Environmental Policy Act litigation on the 
grounds of adequacy of the analysis con
tained in the final EIS. The state is expected 
to revise its complaint with regard to this 
litigation in December 1996. 
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3.2 SITEWIDE ISSUE STATUS 

Table 1 characterizes sitewide issues in 
terms of an issue statement, primary con
cerns, site activities, and a progress eval
uation. 

4.0 KEY FACILITIES 

4.1 FACILITY MISSION 

Radioactive Waste Management Site 
(RWMS) 

The RWMS consists of two disposal sites, 
one in Area 3 and one in Area 5. 

The Area 3 RWMS is located on Yucca Flat 
and covers an area of approximately 50 
acres. Contaminated debris from the NTS 
atmospheric testing debris disposal program 
(ATDDP) and packaged bulk LLWfrom offsite 
DOE facilities is disposed of in subsidence 
craters that have resulted from underground 
nuclear tests. Under the guidelines of DOE
STD-1027-92 and DOE Order 5480.23, Area 
3 does not contain sufficient quantities of 
radioactive materials to be categorized as a 
nuclear facility. 

The Area 5 RWMS was established in 1961 
for the disposal of LLW and classified waste 
generated by various NTS operations and by 
other DOE facilities. Area 5 RWMS is located 
in Frenchman Flat Basin in the southeastern 
part of the NTS, approximately 14 miles north 
of the main gate. The Area 5 RWMS 
contains sufficient quantities of radioactive 
material to be classified as a nuclear facility 
and is designated as a Hazard Category 3 
facility. No significant issues have been 
identified related to a maintenance backlog, 
physical condition, or design inadequacies. 
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Also, no significant issues have been 
identified related to the operation of this 
facility. However, the State of Nevada has 
filed a lawsuit in Federal court to stop all 
incoming shipments of LLW from out of state. 
There are no significant issues related to the 
organizational stability of this facility. 

HAZMAT Spill Center (HSC) 

The HSC is a non-nuclear facility com
missioned in 1986 to provide an experimental 
base for simulating accidental release of 
flammable and/or liquefied gas. Such studies 
are used to determine dispersion patterns for 
model validation and methods for mitigation 
and containment of the material in areas of 
high population density. The facility also 
provides an experi- mental base for 
simulating releases of a variety of hazardous 
fluids. Various organi- zations contract with 
the facility to test hazardous fluids of 
interest. In addition, ongoing testing for the 
government is performed to improve sensor 
technologies used for a variety of activities. 
The HSC consists of the tank farm area (tank 
farm and spill area) and the control building 
located one mile west. The entire tank farm 
area is a minimum of 500 feet from the spill 
area. The tank area is 260 feet by 300 feet. 
The finished grade for the tank pad area has 
been raised 2 feet above lake bed surface 
and graded to allow gravity drainage of 
accidental leakage away from the tanks and 
into the spill area. The tank farm consists of 
tanks that contain cryogenic and non
cryogenic fluids as storage vessels for the 
various spill tests. In addition, there are 
nitrogen tanks that are used as the motive 
force for pressurizing tanks during spill tests 
and for purging spill test lines at the end of a 
test. A variety of other test facilities are also 
available for diverse spill testing activities. 
The control building, identified as the 
Command, Control and Data Acquisition Sy-
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Table 1. Sitewide Issues 

ISSUE PRIMARY CONCERNS SITE ACTIVITIES PROGRESS 
.. .. .·.· . .. .. EVALUATION 

1. Mission change Downsizing and contractor consolidation Efforts are under way to improve efficiencies, The EH 
and resulting consolidate the different ES&H policies into a single set Residents Office 
organizational of company procedures, and ensure an orderly is unable to 
changes turnover during the transition. determine the 

effectiveness of 
corrective actions 
at this time. 
(Updated 11/96) 

2. Environmental Future mission of the NTS NV distributed the final EIS for the NTS in October The EH 
impact statement 1996. The record of decision on this EIS is currently in Residents Office 
(EIS) and ongoing Compliance with National Environmental preparation, review and approval. is unable to 
litigation Policy Act (NEPA) requirements determine the 

effectiveness of 
Implications of the State of Nevada corrective actions 
environmental suit for all ongoing and at this time. 
proposed NTS activities (Updated 11/96) 
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stem (CCDAS) building, houses the data 
acquisition and recording equipment, the 
control room, and offices; the command and 
control computer; and a field data acquisition 
system array with various sensors and 
instrumentation. 

The facility is currently conducting routine spill 
tests of hazardous fluids. 

Device Assembly Facility (OAF) 

The OAF is a non-nuclear facility that will 
assemble and prepare nuclear explosives for 
testing at the NTS. Currently, nuclear 
explosives assembly and preparation are 
conducted at two separate facilities: the Able 
complex operated by Los Alamos National 
Laboratory (LANL) and the Baker complex 
operated by Lawrence Livermore National 
Laboratory (LLNL). 

The OAF is a heavily reinforced concrete 
multi-structure complex with approximately 
100,000 square feet of floor space located 
within a 19 acre high-security area in the 
central portion of the NTS. The OAF complex 
consists of a grouping of individual buildings 
connected by corridors and buried under an 
earth cover. The OAF complex is rectan
gular, with only the south exterior exposed. 
All essential systems are contained in the 
main OAF facility and/or the ME support 
building. 

The OAF will consolidate the activities of the 
Able and Baker complexes into a single 
facility for handling nuclear explosives at the 
NTS. The OAF will provide state-of-the-art 
safety and security features which are 
essential elements of the conduct of future 
operations. The OAF was also designed to 
protect the environment and to minimize 
health and safety risks to workers and the 
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public. The operations at the OAF will 
generally include assembly, disassembly or 
modification, staging, transporting, and 
surveillance. 

The OAF safety evaluation report (SER) is a 
review of the final safety analysis report 
(SAR) and concludes that, in general, 
sufficient information is documented in the 
SAR in order to operate a moderate hazard 
facility in accordance with applicable DOE 
orders and standards. The SER concludes 
that the OAF is ready to proceed to an 
operational readiness review. 

SER assumptions made in evaluating and 
approving the adequacy of the SAR were that 
a maximum of ten nuclear test device 
assembly operations would be performed per 
year. Any operations outside the envelope 
defined in the SAR have to be addressed 
under the unreviewed safety question (USQ) 
process. 

The SER approval of the OAF SAR is based 
solely on its use for nuclear test device 
assembly and disassembly. If the mission is 
expanded, the SER team recommended that 
either a revised SAR be prepared, or the 
expansion be addressed as a USQ under 
provisions of DOE Order 5480.21. 

Construction of the OAF is complete. The 
laboratories took occupancy in February 
1996, and an operational readiness review is 
scheduled for early 1997. 

NTS Field Operations 

Currently, the NTS is operating under a 
weapons testing moratorium, which was 
implemented following passage of the 
Hatfield Amendment of 1992 by the United 
States Senate. 
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In March 1994, the moratorium was extended 
through September 1995; however, no spe
cific schedule has been announced re
garding any tests following this time and prior 
to the October 1996 final cutoff date. DOE 
has been notified that the nuclear testing 
program will exist only a level of readiness, 
which may require response within a time 
frame of two to three years. 

Thus, as a result of the changing mission pri
orities, the DOE has a need to focus on new 
national security, energy, and environmental 
issues challenging the nation and to re
define the role of the NTS within the DOE 
complex. 

During the next five years, DOE will make 
important management decisions regarding 
the future mission of the NTS. Decisions will 
focus on identifying the types of programs 
and project activities to be located at the NTS 
and the consequent use of socioeconomic, 
infrastructural, and natural resources. 

Numerous materials and equipment are used 
to support NTS field operations activities. 
This primarily includes materials and equip
ment relate to construction, tunneling, and 
use of high explosives. Field operations are 
carried on at various sites on the NTS. 
Several rural populations are located around 
the NTS. NTS field operations do not cur
rently subject these populations to any 
vulnerabilities that are not routinely accepted 
by the public. 

The materials, equipment, and facilities used 
in NTS field operations are generally main
tained in adequate condition. There have 
been no significant issues related to physical 
condition or design inadequacies of NTS field 
operations. 

12 

OFFICE OF OVERSIGHT 

A significant issue exists regarding the main
tenance backlog involving road main- tenance 
for access to Area 5. The NTS power 
distribution system is being upgraded (the 
distribution system includes Yucca Mountain). 

NTS field operations' past performance has 
been sufficient to continue field activities, and 
no significant issues have been identified that 
would restrict field operations. 

4.2 FACILITY SUMMARY 

Table 2 on page 14 summarizes key facility 
characteristics, including status, hazard 
classification, authorization basis, worst case 
design basis accident, and principle hazards 
and vulnerabilities. Unless otherwise noted, 
worst case design basis accidents were not 
available. The data in this column of the 
table represent an unmitigated event, using 
the highest risk, highest consequence pre
liminary hazard analysis scenario. 

5.0 PERFORMANCE MEASURES 

The ES&H performance measures sum
marized below are those required by DOE 
contract DE-AC08-96NV11718, dated 
10/27/95, with the Bechtel Nevada Corp
oration. These were used for the period 
January 1, 1996, to September 30, 1996. 

Safety Record: Achieve exceptional safety 
performance as measured by a 15 percent 
reduction in the Occupational Safety and 
Health Administration (OSHA) recordable 
incident rate compared to the rate for 1995, a 
10 percent reduction in the OSHA lost 
workday rate compared to the rate for 1995, 
no unplanned events that exceed 
administrative radiation exposure control 
levels, and a 10 percent reduction in back 
injuries from the rate for 1995. 
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Safety Culture: Establish a proactive safety 
performance environment as measured by 
BN's performance based safety program, 
voluntary protection program, systematic 
ES&H training process, .and back injury 
prevention program. 
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No Violations: No Notices of Violation (NOV) 
that result in fines in excess of $5,000. 

Pretask Risk Analyses: Perform successful 
pretask ES&H risk analyses for work 
authorizations. 
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FACILITY 
NAME 

RWMS: 
Area 3 and 
Area 5 

HAZMAT 
Spill Center 
(HSC) 

Device 
Assembly 
Facility 
(OAF) 

NTS Field 
Operations 

STATUS 

Operational 

Operational 

Operational 

Moderate 
hazard 
class 
facility. 

Operational 
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Table 2. Facility Summary 

HAZARD CLASSIFICATION/ 
AUTHORIZATION BASIS 

Area 3 is classified as a low hazard facility; Area 5 
is classified as a Hazard Category 3 nuclear 
facility 

Low hazard facility 

Safety analysis report (SAR) dated September 26, 
1990 and daily operating procedures 

Safety assessment documents (SADs) 

The safety basis consists of a safety analysis 
report (SAR) and operational safety requirements 
(OSRs). The SAR is submitted for final approval. 
The corrective actions contained in the safety 
evaluation report are being completed. The 
operational readiness review is scheduled for early 
1997. 

Is not classified as a nuclear facility 
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WORSfCASEDESIGN BASIS 
ACCIDENT 

Analyses of accidents involving 
the detonation of a transuranic 
waste drum or a breached 
wooden waste box demonstrated 
that exposures to the operating 
staff and the public were below 
DOE established guidelines. 

The crash of a fully loaded military 
aircraft into the tank farm could 
result in the total loss of the tank 
farm and personnel injuries or 
death. However, the possibility of 
this accident is considered highly 
unlikely. 

The consequences to the public 
for the postulated accident 
scenarios are below the 
evaluation guidelines of 25 rem at 
the site boundary in all cases. 
Because of the site location, no 
mitigative features are relied upon 
to reduce the consequences 
below the evaluation guidelines. 
Thus, no safety-class structures, 
systems, or components are 
designated for the OAF. 

None defined (no SAR) 

PRINCIPAL HAZARDS AND 
VULNERABILITIES 

Hazards: Low level radioactive 
and transuranic wastes 
Vulnerabilities: Accident 
scenario resulting in low level 
radioactive contamination of 
the local soil. 

Vulnerabilities: Handling of 
hazardous fluids 

Hazards: Hazards related to 
the handling of nuclear 
explosives; however, there are 
no nuclear explosives on site. 

Vulnerabilities: Surrounding 
populations not currently 
subjected to any risk not 
accepted by the public. 
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FOREWORD 

Site profiles summarize the effectiveness of Department of Energy (DOE) line 
management in implementing the Secretary of Energy's guiding principles of safety 
management; the effectiveness of DOE environment, safety, and health (ES&H), and 
safeguards and security (S&S) programs; and key site characteristics such as organization, 
contract reform, significant issues, key facilities, performance measures, and site initiatives 
and activities. 

Profiles are a valuable planning tool for the DOE Office of Oversight in focusing appraisal 
activities, allocating staff resources, and analyzing Departmental trends. Profiles also 
serve as an authoritative reference for other stakeholders. They assist in answering critical 
questions about the state of the DOE complex: How effective are site management 
systems/programs? What trends require immediate attention? How safe are site workers 
and the public? And is the environment being adequately protected and restored? The 
analysis of the performance data contained in the site profiles provides baseline 
information regarding safety or security program weaknesses, thus allowing timely 
intervention by Department management. This information is reported in a format 
designed to highlight essential missions, performance, significant issues, and operational 
data at a management level. 

The Office of Oversight maintains site profiles on 20 major DOE sites. Each profile is 
normally updated semiannually through a rigorous process led by the Oversight Offices of 
Planning and Analysis and EH Residents, with significant contributions from the Offices of 
Security Evaluations and ES&H Evaluations. Line management plays a key role by 
verifying that the information is accurate, current, significant, clear, and balanced. 

Site profiles are developed using an institutionalized process of collecting data from 
multiple sources, and then collating, synthesizing, and analyzing this information to develop 
an accurate evaluation of ES&H and S&S performance at the site. The data that forms the 
basis of a site profile comes from sources both internal and external to the Department of 
Energy. Site profiles will evolve in content and form as necessary to meet their intended 
objective--to have available current, comprehensive, summaries of ES&H and S&S 
information pertaining to key DOE sites. 

The site profile reflects the Office of Oversight's analysis of the best available data, and 
was verified for factual accuracy by line management prior to dissemination. Since profiles 
describe site conditions at the time of distribution, they may not reflect recent changes. If 
real time confirmation of information is required, the reader should query line management 
directly. 
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PROFILE OF 

OAK RIDGE NATIONAL LABORATORY (ORNL), (X-10) 

OVERVIEW 

SITE CHARACTERISTICS 

Site characteristics include information on site size and location, 
mission, organizations, contractual status, and major initiatives and 
activities. 

Date Established: 1942 

Present Mission: Conduct basic and applied research and 
development to advance the nation's energy resources, 
environmental quality, and scientific knowledge, and to contribute to 
educational foundations and national economic competitiveness. 

Size: 22,606 acres situated on the Oak Ridge Reservation. Within 
this area of responsibility there are 2,900 acres in the plant proper. 

Employees: There are 4,341 Lockheed Martin Energy Research 
(LMER) employees, and 50 Department of Energy (DOE) employees 
assigned to the Oak Ridge National Laboratories Site Office by the 
Oak Ridge Operations Office (OR). 

Annual Budget: 

FY 1996 FY 1997 FY 1998 

$597 M $547.9 M $641.3 M 

Cognizant Secretarial Officer: Assistant Secretary for Energy 
Research (ER) for operational facilities. The Assistant Secretary for 
Environmental Management (EM) is responsible for a large and 
increasing number of shut down facilities. The principal offices within 
ER are ER-10, ER-20, ER-30, and ER-70. Within EM the principal 
offices are EM-30, EM-40, and EM-60. The Assistant Secretaries for 
Defense Programs (DP), Energy Efficiency (EE), and Nuclear Energy 
(NE) also have interests. 

Responsible Operations/Area Office: DOE Oak Ridge Operations 
Office (OR). 

0-1 

Additional information on 
site characteristics is 
provided in Section 1. 0, 
starting on page 1. 

The Oak Ridge National 
Laboratory conducts 
basic and applied 
research and develop
ment activities. 

December 1996 
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Management and Operating Contractor: Lockheed Martin Energy 
Research Corporation (LMER). 

Subcontractor: MK Ferguson-Oak Ridge Company (MKFO) is a 
subcontractor to Lockheed Martin Energy Systems. 

DOE Prime Contractor: Johnson Controls Incorporated (JCI). 

Fissile Material: 41 kg of Pu-239 waste (as of February 6, 1996); 
substantial amounts of U-233 and U-235; and limited amounts of Pu-
239. 

Significant Commitments to Stakeholders: Programmatic 
memorandum of agreement concerning management of historic and 
cultural properties at Oak Ridge Reservation (ORR). This is a three 
party agreement among OR, the Tennessee State Historic 
Preservation Officer, and the Advisory Council on Historic Preserva
tion Concerning Management of Historical and Cultural Properties at 
the Oak Ridge Reservation. The purpose of this agreement is to 
develop a Cultural Resources Management Plan that will establish 
and document a means to consider historic and cultural resources 
into decision making process on the ORR. The Land Disposal 
Restriction Federal Facilities Compliance Agreement (FFCA) requires 
DOE to clean up several legacy sites. The Tennessee Oversight 
Agreement between DOE and the Tennessee Department of 
Environment and Conservation has been renegotiated and estab
lishes a mechanism to provide ORNL environmental protection 
information to the Tennessee Department of Environment and 
Conservation. 

Unions: Atomic Trades and Labor Council. This contract expires 
June 2001. 

Major Site Activities: 

Basic and applied research and development in energy resources, 
environmental quality, scientific knowledge, educational foundations, 
and industrial competitiveness are key activities at this multi-program 
laboratory. 

Spent fuel is stored at the Molten Salt Reactor Experiment, High Flux 
Isotope Reactor, the Tower Shielding Reactor, and the Bulk 
Shielding Reactor. 

Waste management activities are conducted at several waste 
treatment, storage, and disposal facilities. Collection and solidifica
tion of the liquid waste into a cement-based formula are performed 
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Agreements associated 
with the management of 
historic and cultural 
properties influence site 
activities. 

The Cultural Resources 
Management Plan is 
scheduled for completion 
in 1996. 
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at the liquid low-level waste solidification project. Solid radioactive 
and hazardous wastes are also collected, processed, stored, dis
posed of, or buried on site. A number of closed and operating solid 
waste storage areas are located at ORNL. 

The Molten Salt Reactor Experiment is a decontamination and 
decommissioning project. Significant issues were discovered in 1994 
associated with the migration of stored U-233 to other locations 
within the facility. Consequent risks included the potential for nuclear 
criticality, exothermic chemical reactions, and radionuclide and 
fluorine gas releases. Corrective actions have reduced the criticality 
and chemical reaction risks. Activities to remove the UF6 and F2 gas 
are under way. Comprehensive Environmental Restoration, 
Compensation, and Liability Act (CERCLA) projects are in place to 
complete the remediation. 

Extensive construction efforts are ongoing. 

No privatization activities are planned at ORNL. 

ENVIRONMENT, SAFETY AND HEAL TH (ES&H) ISSUES 

A sitewide issue is an issue present at multiple facilities or within 
ES&H programs that impact sitewide operations. A facility-specific 
issue is limited to a particular facility or building. 

Sitewide Issue 1: Management of ORNL by the Oak Ridge 
Operations Office is fragmented. 

Sitewide Issue 2: The Molten Salt Reactor Experiment (MSRE) 
poses potentially serious risk to workers and the public. 

Facility-Specific Issue 1: The safety of the shutdown MSRE facility 
was not assured and may have been degraded by questionable 
adequacy of the safety basis documentation, insufficient DOE 
oversight, and deficient configuration management and conduct of 
operations. 

A basis for interim operations reflecting current facility conditions has 
been approved by OR. Technical safety requirements (TSRs) for the 
MSRE, however, still need to be prepared. Progress has been made 
on DOE oversight configuration management and conduct of opera
tions over the past six months. Due to the nature of the conditions 
at the site, these safety issues must be monitored closely. 
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Additional information on 
site wide issues is 
provided in Section 3. 0, 
starting on page 7. 

There are two sitewide 
and one facility-specific 
issues at ORNL. 
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KEY FACILITIES 

A key facility is a facility or building that is significant from an 
environment, safety, and health perspective. At some sites, a key 
facility can be a group of facilities with similar missions, activities, 
hazards, or vulnerabilities. 

Building 2026, Radioactive Materials Analytical Laboratory -
Performance of analytical chemistry including characterization of 
nuclear material. Contains small quantities of fissile materials and 
larger quantities of radioactive materials. 

Building 3010, Bulk Shielding Reactor - The inactive facility was 
used to conduct shielding studies. It has been inactive for several 
years. 

Building 3019A, Radiochemical Development Facility - The major 
activity within the facility is the safeguarded storage of multikilogram 
quantities of concentrated fissile material. 

Building 3025E, Irradiated Materials Examination and Testing 
Facility - Provides support for post irradiation material testing within 
the Metals and Ceramic Division. 

Building 3027, Special Nuclear Materials Vault- Storage of special 
nuclear materials. 

Building 3038, Isotope Development Laboratory - Temporary 
storage of radioactive material. 

Building 3517, Fission Product Development Laboratory -
Separation of kilocurie amounts of fission products. Operations shut 
down in 1989. Stores fission products pending deactivation in 1999. 

Building 3525, Irradiated Fuel Examination Laboratory - Receipt, 
handling, and testing of irradiated materials. 

Building 7503, Molten Salt Reactor Experiment - Shutdown but 
was used to Investigate the practicality of the molten salt reactor 
concept. 

Building 7700, Tower Shielding Reactor - A nuclear facility in 
standby status awaiting funding to remove the reactor fuel and start 
decontamination and decommissioning. 
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Additional information on 
key facilities is provided 
in Section 4.0, starting on 
page 9. 

There are 13 key 
facilities at ORNL. 
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Building 7900, High Flux Isotope Reactor - A reactor operated for 
research and the production of radioisotopes for medical and 
industrial purposes. 

Building 7920, Radiochemical Engineering Development - Part 
of the Radiochemical Engineering Development Center. Used for the 
recovery and purification of transuranic elements from irradiated 
targets. 

Liquid Low-level Waste System - Processes large quantities of 
liquid waste containing hazardous and low-level radioactive by
products. 

SITE PERFORMANCE 

Site performance is based on an analysis of available data on 
facilities and programs. This includes information from Office of 
Oversight activities, augmented by valid and relevant external and 
internal sources. Site performance is evaluated in terms of three of 
the guiding principles for safety management. 

Oak Ridge Operations Office ES&H Pilot Assessment 

OR conducted an ES&H Oversight Reduction Pilot Assessment at 
ORNL and the final report was issued in October 1996. The 
assessment was designed to provide direction for restructuring the 
oversight at ORNL and improving ES&H performance in a cost 
effective manner, and focused on ES&H management systems, 
performance measures, and ES&H self-assessment programs. The 
program resulting from this. assessment, with modifications based on 
the review and report, will be continued. 

Overall Safety Management Program - NOT EVALUATED 

Principle #1 - Line Management Responsibility - NOT 
EVALUATED 

Not fully evaluated. Deficiencies were recorded in definition of 
authority and accountability for performance within the corrective 
actions program. 

Principle #2-Comprehensive Requirements- NOT EVALUATED 

Not fully evaluated. EH Resident surveillance of the MSRE's 
hazardous energy control program found the program to be well 
implemented. EH Resident surveillances identified requirement 
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Additional information on 
site performance is 
provided in Section 2. 0, 
starting on page 4. 
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deficiencies within the nuclear criticality program, lack of formality 
within the corrective actions program, and insufficient documentation 
to demonstrate compliance with conduct of operations requirements. 

Principle #3 - Competence of Personnel - NOT EVALUATED 

Not evaluated. 

PERFORMANCE MEASURES 

Performance measures are quantitative and qualitative indications of 
ES&H performance taken from such sources as the Occurrence 
Reporting and Processing System and the Computerized Accident! 
Incident Reporting System, as well as contractually mandated 
indicators of performance. 

In August 1995, OR and LMER began a pilot program as part of an 
effort to reduce ES&H oversight of ORNL. A key element of this pilot 
program was the joint development of performance measures. Each 
of the performance measures that was developed was reviewed and 
evaluated. As a result of this effort, three ES&H performance 
measures were negotiated into the contract in 1996. 
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Additional information on 
performance measures 
is provided in Section 
5. 0, starting on page 14. 
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SITE PROFILE -- OAK RIDGE NATIONAL LABORATORY (ORNL), (X-10) 

1.0 SITE CHARACTERISTICS 

1.1 SITE LOCATION AND SIZE 

Oak Ridge National Laboratories (ORNL) is 
one of three Department of Energy (DOE) 
installations on the 34,545 acre DOE Oak 
Ridge Reservation in eastern Tennessee. 
ORNL activities presently occupy 22,606 
acres, of which 13,590 are designated as the 
National Environmental Research Park. 
ORNL activities use approximately 1, 153 
acres of developed land. ORNL also has 
responsibility for approximately 1,500 acres of 
land and a number of unused farm structures 
on the Freels Bend Peninsula and Solway 
Bend of Melton Hill Lake. 

1.2 SITE MISSION 

In 1942, operations commenced at the Oak 
Ridge facilities in support of the Manhattan 
Project. As a DOE multiprogram laboratory, 
ORNL conducts basic and applied research 
and development to advance the nation's 
energy resources, environmental quality, 
scientific knowledge, educational foundations, 
and industrial competitiveness. 

ORNL's four core competencies are: 

• Energy production and end-use 
technologies 

• Advanced materials synthesis, charac
terization, and processing 

• Biological and environmental science and 
technology 

• Neutron-based science and technology. 

Additionally, two emerging competencies 
have been identified: 

1 

• Manufacturing technologies (shared with 
the Oak Ridge Y-12 Plant). 

• Computational science and advanced 
computing. 

1.3 SITE ORGANIZATIONS AND CON
TRACT STATUS 

Site Organization 

Activities at ORNL are managed by the DOE 
ORNL Site Office. As of November 1, 1996, 
there are 664 U.S. DOE employees assigned 
to Oak Ridge Operations Office (OR), 50 of 
whom are located at ORNL. On a typical day, 
ORNL accommodates nearly 2,000 additional 
people, including temporary and part-time 
employees, members of the contractor's 
central organization, DOE employees, and 
visitors, in addition to the normal complement 
of contractor employees. 

The DOE ORNL Site Office staff consists of a 
site manager and three units: operations, 
institutional management, and program coor
dination. The site manager is also the OR 
Assistant Manager for Laboratories. The High 
Flux Isotope Reactor (HFIR), the Radio
chemical Engineering Development Center 
(described in Section 4 under Key Facilities), 
and the Isotope Enrichment Facility at Y-12 
(units that use the electromagnetic separation 
process to produce enriched stable isotopes) 
are managed by the DOE ORNL Site Office. 

The DOE ORNL Site Office does not have 
line management responsibility for several 
shut down (but fueled) reactors on the site, as 
well as several other shutdown nuclear 
facilities, all of which are managed by the 
Environmental Restoration Division Director, 
who reports to the OR Assistant Manager for 
Environmental Management. 
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Financial Issues 

Contract Reform and Status 

ORNL is managed by Lockheed Martin 
Energy Research Corporation (LMER), a 
subsidiary of Lockheed Martin Corporation. 
On July 1, 1995, ORNL contract modifications 
were made to convert ORNL to a fixed fee 
contract arrangement. On August 6, 1996, 
DOE announced a decision to compete the 
Office of Environmental Management (EM), 
Office of Defense Programs (DP), and ORNL 
contracts. The current contract expires on 
March 31, 1998. The contract was extended 
for two years (to 2000), after which the 
contract will be competed. 

The decision to compete the ORNL contract 
was made to fulfil the site's vision. The new 
contracts will provide enhanced programmatic 
performance, mission specific management 
accountability and control, enhanced ability to 
get specialized contractors, and the ability to 
restructure the environmental management 
contract to obtain an "exit contractor" perspec
tive versus an ongoing operations approach 
for environmental management. 

Budget Issues 

The 1998 ES&H fiscal year budget infor
mation in this section pertains to the Office of 
Energy Research (ER) budget at ORNL. 

The budget for fiscal year 1996 is $63.7 
million; $62.3 million for fiscal year 1997; and 
$61.7 million for fiscal year 1998. 

The ER fiscal year 1998 budget submission 
for ORNL includes 91 unfunded activities. 
These are due to a call for comprehensive 
identification of environment, safety, and 
health (ES&H) needs. Some of the major 
unfunded activities include: 
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• Building Electrical System Upgrade. The 
ORNL condition assessment survey identi
fies this as a significant vulnerability from 
fire and electrical shock hazards principally 
due to aging facilities and installations that 
do not meet the National Electric Code. 

• Asbestos Response Action Plan. Listed as 
an unfunded vulnerability in the fiscal year 
1996 ES&H budget review, this effort will 
initiate the implementation of the ORNL 
Asbestos Response Action Plan based on 
the surveys and risk assessment of 
asbestos-containing materials. Implemen
tation of the plan is dependent upon ORNL 
asbestos surveys (ADS D94D0041 ), which 
are also unfunded. 

• Facility Safety Documentation. This activity 
involves upgrading the facility safety docu
mentation for nuclear facilities to comply 
with DOE Orders 5480.22 and 5480.23 
(and pending Price-Anderson rules). 
Compliant safety analysis reports and tech
nical safety requirements will be produced 
by this activity. 

• ORNL Nuclear Criticality Safety (NCS) 
Upgrades. DOE Order 5480.24 has 
expanded NCS requirements. In addition, 
DOE Order 420.01 increases the number of 
mandatory American National Standards 
Institute/American Nuclear Society 
(ANSI/ANS) standards. The purpose of 
this activity is to extend the core NCS 
program guidance and support to bring 
ORNL into compliance with these 
requirements. 

Additional significant unfunded activities 
include: 

• Expansion of safety response team 

• Emergency preparedness (EP) radiological/ 
toxicological sabotage assessment 
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• ORNL health physics instrument upgrade. 

1.4 MAJOR SITE INITIATIVES/ACTIVITIES 

Research and Development 

Basic and applied research and development 
in energy resources, environmental quality, 
scientific knowledge, educational foundations, 
and industrial competitiveness are key activi
ties at this multi-program laboratory. 

Spent Fuel Storage and Management 

Spent fuel is stored at the Molten Salt Reactor 
Experiment (MSRE), High Flux Isotope 
Reactor, the Tower Shielding Reactor, and 
the Bulk Shielding Reactor. 

Programmatic Activities 

The primary activities at the ORNL site 
include waste management and decontamina
tion and decommissioning. 

Waste Management 

Waste management activities are conducted 
at several waste treatment, storage, and dis
posal facilities. These activities produce large 
quantities of toxic low-level radioactive by
products. The liquid waste is collected and 
solidified into a cement-based formula using 
a mobile commercial radioactive waste solidi
fication system at the liquid low-level waste 
solidification project. Solid radioactive and 
hazardous wastes are also collected, pro
cessed, stored, disposed of, or buried on site. 
A number of closed and operating solid waste 
storage areas are located at ORNL. 

The "Complex Wide Review of DOE's Low 
Level Waste Management ES&H Vulnerabili
ties" report, published in May 1996, cited OR 
as having special case waste with no path 
forward for disposition. Special case wastes 
and some higher activity wastes are being 
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stored in generator facilities, such as hot cells. 
These wastes have not been characterized 
due to a lack of a plan for disposal. OR was 
also cited as one of the sites within the 
complex where low level wastes (LLW) is 
being stored under inadequate conditions. 
Specifically, the report cited continuing 
releases from waste storage pads (waste 
storage pads and scrap metal storage areas), 
a process and tracking system that is not fully 
developed, uncharacterized legacy waste. It 
also noted that emergency management 
planning for natural phenomena impacting OR 
LLW management may not be comprehen
sive with respect to outdoor storage of LLW 
and materials in the scrap metal yard. In 
addition, the report cited a concern that 
radionuclides important to the performance of 
the Interim Waste Management Facility 
(IWMF) may not be accounted for in the 
IWMF disposal inventory, and that there was 
a lack of assessment of impacts from onsite 
waste disposal at the SWSA-6 Disposal 
Facilities before 1988. 

Decontamination and Decommissioning 

The MSRE is a decontamination and decom
missioning (D&D) project. In 1994, significant 
issues associated with the migration of stored 
uranium to other locations within the facility 
equipment were discovered. High radiation 
levels caused by the U-233 migration have 
been detected. The reactive gases UF6 and 
F2 have been discovered in the off-gas 
system piping. Consequent risks include the 
potential for nuclear criticality, exothermal 
chemical reactions, and radionuclide and 
fluorine gas releases. Corrective actions 
have mitigated the criticality and chemical 
risks, and activities for removing the UF6 and 
F2 gas are under way. 

A number of other key facilities at ORNL are 
under the management of the environmental 
management assistant manager, even though 
facility D&D has not started. 
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Privatization Activities 

No privatization activities are planned at 
ORNL. 

Mentoring Activities 

A limited enhanced work planning initiative is 
being evaluated at ORNL. The purpose of 
this initiative is to integrate health and safety 
into the work planning process to improve the 
conduct of work. 

Construction Activities 

Construction activities in excess of $1 million 
are the Melton Valley liquid low-level waste 
collection and transfer system ($41.0M); 
process waste treatment system upgrade 
($6.0M); sanitary $ewer system upgrade 
($16.0M); replace deteriorating roofing 
($16.0M); process waste surge tank ($1 O.OM); 
S&M well plug ($23.0M); D&D of Building 
3506 ($2.0M); Waste Area Group 7 ISV 
demonstration ($6.0M); fire protection 
upgrade ($4.7M); Oak Ridge Federal 
Integrated Communications Network ($6.7M); 
and Bethel Valley low level waste systems 
upgrade($65.0M). (As of October 1995) 

Other minor construction projects for fiscal 
year 1996 are the Radiological Engineering 
Development Center (REDC) cooling tower; 
an upgrade of the heating, ventilation, and 
cooling system; the waste minimization 
project, Building 2525; and the maintenance 
shop addition, Building 4509. 

Special Interest Items 

Downsizing continues to be a major interest at 
the site. On November 20, 1996, officials of 
the DOE announced the reduction of up to 
1,680 prime contractor jobs at the three Oak 
Ridge facilities. The reductions affect EM, DP 
, and ER program's at DOE's K-25 Site, Y-12 
Plant, and Oak Ridge National Laboratory. 
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Radioactive polychlorinated biphenyl (PCB) 
waste has been stored beyond the one year 
limit for disposal requirements. Other Toxic 
Substances Control Act (TSCA) storage 
requirements have not been met. Negotiation 
of a Federal Facility Compliance Agreement 
with Environmental Protection Agency (EPA) 
Region IV is ongoing. 

The Friends of the Earth, Inc. lawsuit, for 
alleged violations of National Pollution Dis
charge Elimination System (NPDES) permits 
for Y-12, K-25, and ORNL, was settled in 
September 1996. 

The moratorium on offsite shipment of 
hazardous wastes was lifted. 

A fiscal year 1997 line item that was not 
funded is the Center for Biological Sciences. 
This was to be a new facility to house the 
ORNL Biology Division and the University of 
Tennessee-Oak Ridge Graduate School 
of Biomedical Sciences, and would have 
replaced aged, high maintenance, and 
physically scattered facilities. 

2.0 SITE PERFORMANCE 

2.1 CONCEPTUAL BASIS FOR 
EVALUATION 

The essential characteristic of successful 
programs and projects is the recognition and 
understanding of the need for an effective 
ES&H management system that ensures ade
quate control over all aspects of the program 
or project. In 1994, the Secretary of Energy 
established the principles and criteria that the 
Department deemed necessary for an effec
tive safety management program. These 
principles include: 

• Principle #1: Line managers are responsi
ble and accountable for safety. 
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• Principle #2: Comprehensive requirements 
exist, are appropriate, and are executed. 

• Principle #3: Competence is commen
surate with responsibilities. 

The operating contractor at ORNL is now 
working under an issued Work Smart 
standard for other industrial radiological and 
non-radiological hazard facilities. This 
standard constitutes the contractual basis for 
contractor performance evaluation at ORNL. 
Two additional standards for nuclear and 
accelerator facilities are under development. 

2.2 SAFETY MANAGEMENT PROGRAM 
IMPLEMENTATION OF THE GUIDING 
PRINCIPLES 

This interim evaluation was developed using 
the results of surveillances performed by the 
Office of EH Residents and other Office of 
Oversight data sources. The absence of an 
independent oversight evaluation at ORNL 
suggests that the information presented 
should not necessarily be considered 
representative of overall ES&H performance 
across ORNL, but rather an indication of the 
program and/or facility identified. Where 
sufficient information was not available to 
make a comprehensive assessment of either 
the implementation of a guiding principle 
(Section 2.2) or an implementing program 
(Section 2.3), a limited evaluation or specific 
examples of performance based on the best 
available information is provided. 

An ES&H pilot assessment of ORNL was 
performed during the latter part of September 
1996. A final assessment report was sub
mitted to the Contracting Officer's Repre
sentatives in October 1996. The ES&H pilot 
assessment was designed to provide direction 
for restructuring the oversight at ORNL and 
improved ES&H performance at ORNL in a 
more cost effective manner. The results of 
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this assessment will be incorporated in later 
revisions of this site profile. 

Principle #1 - Line Management Responsi
bility for Safety 

A review of 1995 surveillance reports, the 
Department of Energy Chemical Safety 
Vulnerability Working Group Report, 
September 1994 and Office of Oversight data 
sources suggests that there are some 
problems associated with lines of authority 
and accountability for performance. 

The representation of multiple program office 
interests on one site creates some manage
ment confusion. More specifically, line 
management responsibilities are not clearly 
identified for each program office, and 
management of ORNL is fragmented within 
OR. With several different DOE organizations 
involved in making management decisions, 
this fragmentation could result in a safety 
issue not being reported to the appropriate 
manager, the problem not being corrected, 
and a loss of valuable lessons learned. No 
single individual or organization below the OR 
manager has total responsibility for the ORNL 
site. Defined roles and responsibilities, and 
effective communications are essential. 

Corrective action program deficiencies were 
noted in occurrence reporting and the nuclear 
criticality program. 

Principle #2 Comprehensive 
Requirements 

Although ORNL has developed comprehen
sive requirements for most areas, surveillance 
reports indicate that requirements are not 
always well understood, implemented, or 
evaluated. For example, within the nuclear 
criticality program there are no procedures for 
conducting nuclear criticality evaluations and 
for documenting corrective actions to 
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demonstrate compliance with conduct of 
operation requirements. 

Principle #3 - Competence Commensurate 
with Responsibilities 

Not evaluated. 

2.3 IMPLEMENTING PROGRAMS 

Environmental Protection Program 

ORNL Resource Conservation and Recovery 
Act (RCRA) activities are regulated by the 
Tennessee Department of Environment and 
Conservation (TDEC). ORNL, as part of the 
Oak Ridge Reservation, was placed on the 
National Priorities List (NPL) under the 
Comprehensive Environmental Restoration 
and Compensation Act (CERCLA) in 
December 1989. CERCLA regulation is 
covered under a Federal Facility Act (FFA) 
tri-party agreement between the EPA, DOE, 
and TDEC. OR is currently negotiating a 
TSCA Federal Facility Compliance Agreement 
(FFCA) with EPA for mixed waste PCBs (i.e., 
PCBs with a radionuclide component). 

The following conditions pose potential risks 
to the environment: aging facilities, uncharac
terized areas containing potentially hazardous 
materials, chemicals stored in facilities not 
intended for that purpose, facilities placed in 
caretaker status without appropriate cleanup 
or documentation, the lack of formality and 
rigor being applied in managing hazardous 
materials, and weaknesses in emergency 
preparedness. 

Nuclear Safety Program 

The nuclear criticality program was cited in 
surveillance reports as deficient in several 
areas: 

• The contractor has taken steps to improve 
the nuclear criticality program at ORNL; 
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however, DOE line management had not 
conducted programmatic reviews at either 
the field or site level as of March 1995. 

• Although the nuclear criticality safety 
procedures were upgraded in 1994, 
criticality evaluations had not been com
pleted for some fissile materials. There has 
been little if any direct OR line management 
oversight of the nuclear criticality program 
since 1990. The corrective action require
ment for a timely renewal program was 
closed, although the ORNL implementation 
plan submitted to DOE Headquarters in 
September 1995 has yet to be approved. 
This plan commits to a schedule for con
ducting evaluations that meet standards, as 
funding and resources permit. To date, 25 
percent of the issued ORNL nuclear 
criticality safety evaluations meet NCS-3.0 
requirements. A new supervisor has been 
assigned to the NCS section, and two new 
engineers were hired in mid-1995. 

Worker Safety and Health Program 

EH Resident surveillances observed the 
following conditions that could put workers at 
risk: 

• At the MSRE, criticality safety issues 
prompted the precautionary relocation of 
over 60 personnel from office spaces within 
the facility. 

• Inadequate radiological characterization of 
the T-30 tank work site contributed to a 
failure to control work and subsequently 
resulted in the internal contamination of 
several workers. 

Facility Safety Program 

Most of the deficiencies within conduct of 
operations and occurrence reporting at Oak 
Ridge are attributable to OR and Y-12. 
However, limited and informal DOE oversight 
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of contractor occurrence reporting activities 
and the absence of oversight of DOE line 
management occurrence reporting activities 
may prevent the isolated problems identified 
at ORNL from being correc.ted and lessons 
learned from being shared. 

The DOE Chemical Safety Vulnerability 
Working Group reported in September 1994 
that ORNL's chemical safety program was 
adequate but identified concerns in four 
areas: (1) uncharacterized areas containing 
potentially hazardous materials are increas
ingly accessible; (2) chemicals are stored in 
facilities not designated for that purpose; (3) 
facilities were placed in caretaker status with
out appropriate cleanup or documentation; 
and (4) inconsistent formality and rigor are 
applied to managing hazardous materials. As 
a result: 

• Excess and abandoned facilities that may 
not have been fully evaluated and charac
terized will become more accessible to 
workers and the public as operations are 
shut down. Exposure to hazardous and 
toxic environments could occur unless 
individuals take precautions consistent with 
the facilities' history (mission, use, and 
previous contents). The facilities' history 
may not be known. 

• Facilities moving into caretaker status 
without through cleanup represent a poten
tial hazard and/or environmental concern. 
Concerns can be aggravated by facility 
aging and loss of corporate knowledge of 
the facilities (personnel turnovers, lost 
documentation, etc.), resulting in chemical 
hazards when new operations are 
attempted. There is a potential for fire, 
employee exposure, inadvertent release to 
the atmosphere, and higher cleanup costs. 

• Inconsistent formality and rigor in managing 
hazardous materials may result in many 
materials being stored for long periods, 
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causing further deterioration and increased 
risks. 

• Increased risks may also result from 
facilities not using the hazardous materials 
information system for chemical inven
tories, excluding some hazardous labora
tory materials from rigorous controls, and 
not following handling and housekeeping 
standards consistent with site procedures 
and 29 CFR 1910.1450. 

2.4 SAFEGUARDS AND SECURITY 
PROGRAM 

No safeguards and security assessments 
have been performed recently at ORNL. This 
section will be updated as assessments are 
performed. 

3.0 SITEWIDE ES&H ISSUES 

3.1 ISSUE DESCRIPTIONS 

Sitewide Issue 1: Management of ORNL by 
OR is fragmented. 

The DOE ORNL Site Office has management 
responsibility for several facilities in the 
Melton Valley area of the site that also 
contains facilities managed by EM. There are 
also some outside tanks in the High Flux 
Isotope Reactor (HFIR) area that are the 
responsibility of EM. Each of these organiza
tions has its own Facility Representatives; 
hence, no single individual, or organization, 
below the OR manager has total responsibility 
for the ORNL site. With this complex 
relationship, DOE organizations must com
municate effectively in order to achieve con
sistent and adequate facility safety. Similarly, 
it is important for EM Facility Representatives 
to be familiar with and qualified in their 
respective facilities. The need to improve 
communications was discussed with senior 
field office managers by the Senior EH 
Resident in a meeting on July 27, 1995. 
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Sitewide Issue 2: The Molten Salt Reactor 
Experiment poses potentially serious risks 
to workers, the public, and the 
environment. 

Prior to the corrective actions taken in the last 
two years, the MSRE presented serious risks 
to workers, the public, and the environment 
due to the potential for nuclear criticality and 
exothermic chemical reactions. The potential 
release of UF6 gas continues to present a 
serious risk pending depressurization of the 
off-gas system. 

The MSRE operated as an experimental 
reactor from 1965 through 1969 under the 
authority of the Atomic Energy Act of 1954. In 
1976, the Energy Research and Development 
Administration formed the surplus facilities 
management program, which supported sur
veillance and maintenance of the MSRE. 
Currently, DOE Order 5820.2A, specifically 
Chapter V, addresses the management, 
surveillance, and maintenance of surplus 
facilities. All MSRE activities to date have 
been conducted under the authority of appro
priate DOE orders. Several near-term 
activities were completed to improve the 
safety status of the facility, including the 
draining of water from the charcoal bed and 
other locations to prevent a criticality accident, 
enhanced confinement of the charcoal bed, 
partitioning of the off-gas system to prevent 
further UF6 migration to the charcoal bed, 
improved secondary containments, improved 
monitoring of the off-gas system, and instal
lation of acid-resistant high efficiency particu
late air (HEPA) filters in the facility ventilation 
system. 

The remediation work is being conducted 
according to CERCLA regulations in addition 
to DOE nuclear facility and safety orders. The 
initial actions completed and the removal 
of reactive gases are time-critical removal 
actions. This work phase required the 
generation of an administrative record and an 
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action memorandum explaining the tasks that 
would be involved and their impact on the 
population and environment. 

The uranium deposit removal phase will be 
conducted as a CERCLA non-time-critical 
removal action. An engineering evaluation 
and cost analysis was issued in April 1996 
and an action memorandum for this work was 
submitted to EPA and TDEC in June 1996. 

The removal of the fuel and flush salts will be 
a CERCLA interim remedial action. A feasibil
ity study will be prepared in late 1966 with 
approvals from the EPA and TDEC expected 
in July 1997. Final D&D after fuel removal will 
be undertaken as an operable unit within 
waste area group (WAG) 8, and also under 
CERCLA. The schedule for this final action 
will depend on completion of the actions 
described above and its relative priority in 
relation to other OR activities. 

The staff who formerly occupied offices in 
Buildings 7503 and 7509 at the MSRE were 
not in any way associated with surveillance 
and maintenance of the facility. Their access 
was restricted to office areas, part of the high
boy, and adjoining hallways, stairs, and other 
points of egress. The portions of the facility 
associated with surveillance and maintenance 
of the reactor and related systems were 
locked and controlled by the D&D staff. 
These areas were not accessible to the 
former occupants. All of the transported 
radioactive material has been contained 
within the engineered containment barriers in 
the facility. 

Continuous gamma radiation and ventilation 
stack monitors were in operation at the MSRE 
facility since shutdown in 1969. When the 
potential criticality concerns were confirmed a 
criticality alarm system was installed and will 
operate until the criticality hazard has been 
removed. These systems, augmented by 
periodic inspections and health physics 
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surveys, are intended to assure early detec
tion of abnormal plant conditions, thereby, 
minimizing the risks to plant personnel. 

The reactor and drain tank cells are 
connected by a channel several feet above 
floor level for the fuel salt transfer line, and 
are characterized as a single enclosure. Both 
cells are completely lined with seal-welded 
stainless steel, which provides a sealed 
enclosure. Since the reactor was shut down, 
steam jets in the cell sumps have been 
deactivated. If water were detected in a cell 
sump, the system would be reactivated or 
another appropriate means of water removal 
would be utilized. 

Upon final reactor shutdown and fuel draining 
in 1969, a leak developed in a freeze valve 
between one of the drain tanks and the 
reactor. An estimated 2 to 3 cubic inches of 
molten fuel salt leaked from the valve into the 
drain tank cell. As a result, the freeze valves 
were later removed by remote maintenance 
and replaced with specially designed pipe 
plugs. There has been no other instance of 
fuel leakage. 

Although radiolysis (the radiolytic: decomposi
tion of the fuel salt and liberation of fluorine) 
was known and expected at the time of 
reactor shutdown, the corresponding oxida
tion of UF4 to UF6 was not known or sus
pected. Control of generated UF6 is be 
achieved through two corrective measures. 
First, partitioning of the off-gas system in 
November 1995 has precluded further migra
tion of uranium and fluorine from the drain 
tanks to the charcoal beds. Second, the 
Reactive Gas Removal System, which is in 
the final stages of startup, will remove UF6 

and fluorine from the system. The trapped 
uranium will be stored in an onsite U-233 
storage facility for later conversion to uranium 
oxide. 
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3.2 SITEWIDE ISSUE STATUS 

Table 1 characterizes sitewide issues in terms 
of an issue statement, primary concerns, site 
activities, and progress evaluation. 

4.0 KEY FACILITIES 

4.1 FACILITY MISSION 

Building 2026 - Radioactive Materials 
Analytical Laboratory 

The facility contains small quantities of fissile 
material and larger quantities of radioactive 
materials. Nuclear operations are performed 
in the hot cells, chemical hoods, and glove 
boxes. These activities are primarily analy
tical chemistry, including the characterization 
of radioactive material, by such means as 
material dissolution, dilution, separation, and 
physical measurement. Materials in the 
facility are highly radioactive, including special 
nuclear materials in the form of analytical 
samples, reference materials, and analytical 
standards. 

Building 301 O - Bulk Shielding Reactor 

This facility is used to conduct shielding 
studies. The bulk shielding reactor has been 
inactive for several years and is awaiting 
funding for fuel removal and subsequent 
decontamination and decommissioning. The 
facility contains spent fuel, and legacy con
tamination exists in some areas of the facility. 

The existing safety basis documentation is for 
an operating reactor facility and has not been 
modified to account for current conditions. 
The primary facility concern is maintaining 
and monitoring fuel integrity. A basis for 
interim operation (BIO) is in preparation to 
account for current conditions. 
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Table 1. Sitewide Issues 

ISSUE PRIMARY CONCERNS SITE ACTIVITIES PROGRESS 
EVALUATION 

1. Management of With several different DOE There are presently no plans to correct the operational deficiencies cited. Not evaluated 
ORNL by OR is organizations involved in (Updated 11/96) 
fragmented. making management 

decisions, safety issues 
may not be reported to the 
appropriate manager, and 
lessons learned could be 
lost. Additionally: 
• The transfer to EM of 

several facilities that still 
housed highly radioactive 
material did not appear 
ready for 
decontamination and 
decommissioning. 

• EM Facility 
Representatives are not 
familiar with, or qualified 
in, the facilities. 

10 December 1996 
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Table 1 (cont'd). Sitewide Issues 

ISSUE PRIMARY CONCERNS SITE ACTIVITIES PROGRESS 
. C\IAI 11.6.TlnN 

2. The Molten Salt Criticality accident; An extensive plan is in place as part of DOE's Site Integration Stabilization Not evaluated 
Reactor exothermic chemical Management Plan and Oak Ridge Federal Facilities Agreement milestones to (Updated 11/96) 
Experiment poses reactions between fluorine remediate the MSRE uranium migration and remove the fuel and flush salts for 
potentially serious and charcoal; and release of disposition. 
risks to workers pressurized off-gas system 
andthe contents, including fluorine A thorough facility survey-characterization has been completed. The facility 
environment. and U-233 as UF6 • authorization basis, Basis for Interim Operations: Molten Salt Reactor 

Experiment Facility has been approved by DOE. The technical safety 
requirements (TSRs) for the facility, however, still need to be prepared. A 
Conduct of Operations Manual has been issued. Conduct of operations has 
also been the subject of oversight by both the DOE Facility Representative and 
DOE MSRE line management. Conduct of operations at MSRE is improving. 

The possibility of a criticality event has been significantly reduced by draining 
the auxiliary charcoal bed cell (ACB), where a 2.6 kg deposit of uranium, 
primarily U-233, has accumulated, and eliminating other water sources. 

The risk of deflagration of carbon-fluoride compounds in the ACB and the 
release of contamination has been significantly reduced by repairing Valve 
561, which eliminated an ignition source; by inserting the ACB, which would 
reduce the force of a deflagration, and by restraining the ACB shield plug, 
which would contain any contamination that a reduced force deflagration could 
have released. 

The risk of a UF6 release from the off-gas system and a contamination incident 
will be significantly reduced in the near future. A reactive gas removal (RGR) 
system to remove the UF6 has been installed, checked out, and operated on a 
trial basis with several prepared batches of natural assay UF6 . The RGR is 
nearing the end of the readiness review process and should be operational 
soon. An extensive study of fuel salt removal and disposition options has been 
completed, and the CERCLA feasibility study associated with this activity has 
been initiated. 
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Building 3019A - Radiochemical Develop
ment Facility 

The major activity within this facility is the 
safeguarded storage of multikilogram quanti
ties of various compounds of uranium contain
ing the fissile isotopes of U-233 and U-235. It 
is the national repository for U-233. Small 
quantities of Pu-239 are temporarily stored in 
the building. The facility is also used for 
chemical processing and sampling of uranium 
materials. 

Building 3025E - Irradiated Materials 
Examination and Testing Facility 

This facility supports post-irradiation testing 
for several groups within the Metals and 
Ceramics Division. Some of the processes 
include scanning electron microscope fracto
g raphy, precision densitometry, tensile test
ing, pressurized tube profilometry, crack 
arrest and growth studies, fracture toughness 
studies, uniaxial fatigue testing in air and 
under vacuum, and transmission electron and 
field ion microscopy specimen preparation 
and testing of Charpy impact specimens for 
the High Flux Isotope Reactor pressure 
vessel surveillance program. 

Building 3027 - Special Nuclear Materials 
Vault 

This building was designed for and is used for 
storage of special nuclear materials. All 
special nuclear materials other than fuel 
elements are stored in Department of 
Transportation approved shipping containers 
or other approved containers. 

Building 3038 - Isotope Development 
Laboratory 

This facility is currently used for temporary 
radioactive material storage. Plans are to 
remove all stored radioactive materials and 
place the facility into the D&D program. 
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Building 3517 - Fission Product Devel
opment Laboratory 

This facility was originally used to separate 
kilocurie amounts of fission products, includ
ing Cs-137 and Sr-90, and to process lr-192. 

The facility was shut down in 1989 but con
tinues to store quantities of fission products 
and 500 grams of Cm-244. Plans call for the 
removal of radioactive isotopes by 1998 and 
deactivation by 1999. 

Building 3525 - Irradiated Fuel Examination 
Laboratory 

This facility is used for receipt, handling, and 
testing of irradiated materials (fuel or non-fuel, 
typically as experimental capsules) in shielded 
casks; transfer of material into and out of the 
hot cells; capsule disassembly; nondestruc
tive and destructive testing of irradiated 
materials; packaging and shipment of irradia
ted materials (onsite or offsite); waste pack
aging for disposal; maintenance of remote 
equipment; and decontamination of the facility 
and equipment. 

Examination and testing activities include 
metrology; metallographic sample preparation 
by sectioning, grinding, and polishing; optical 
and electron microscopy; mass spectrometry 
of fission gases; gamma spectrometry; and 
other physical properties evaluation to meet 
experimental objectives of a particular 
program. 

Building 7503 - Molten Salt Reactor 
Experiment 

The MSRE is a graphite-moderated, liquid
fueled reactor built to investigate the prac
ticality of the molten salt reactor concept. 
Monitoring of the long-term storage of the fuel 
salt was inadequate to detect evolution of 
fluorine or other compounds resulting in 
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substantial uranium migration prior to the 
detection. 

Current activities include surveillance, mainte
nance, and remediation of the risks asso
ciated with fuel migration into portions of the 
off-gas and fuel processing systems. 

MSRE Facility-Specific Issue 1: MSRE 
Safety Operations 

The safety of MSRE remediation activities 
was not assured and may have been 
degraded by inadequacies in the safety basis 
documentation, inadequate oversight, and 
configuration management and conduct of 
operations deficiencies .. 

DOE safety oversight has been lessened by 
inadequate staffing and/or limited involve
ment. For example, DOE staffing for the 
MSRE project is significantly less than 
optimal. A thorough facility survey/ 
characterization has been completed. The 
facility authorization basis, Basis for Interim 
Operation: Molten Salt Reactor Experiment 
Facility, has been approved by DOE. The 
technical safety requirements (TSRs) for the 
facility, however, still need to be prepared. A 
conduct of operations manual has been 
issued. Conduct of operations has also been 
subject to oversight by both the DOE facility 
representative and DOE MSRE management. 
Conduct of operations at MSRE is improving. 

The possibility of a criticality has been 
significantly reduced by draining the auxiliary 
charcoal bed cell (ACB), where a 2.6 kg. 
deposit of uranium, primarily U-233, has 
accumulated, and eliminating other water 
sources. 

The risk of deflagration of carbon-fluoride 
compounds in the ACB and the release of 
contamination has been significantly reduced 
by repairing Valve 561, which eliminated an 
ignition source; by inserting the ACB, which 
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would reduce the force of deflagration; and by 
restraining the ACB shield plug, which would 
contain any contamination that a reduced 
deflagration could have released. 

The risk of a UF6 release from the off-gas 
system and contamination incident will be 
significantly reduced in the near future. A 
reactive gas removal (RGR) system to 
remove the UF6 has been installed, checked 
out, and operated on a trial basis with several 
batches of natural assay UF6 . The system is 
nearing the end of the readiness review 
process and should be operational soon. 

An extensive study of fuel salt removal and 
disposition options has been completed and 
the CERCLA feasibility study associated with 
this activity has been initiated. 

Building 7700 - Tower Shielding Reactor 

This was an operating reactor facility. It is in 
standby awaiting funding to remove the 
reactor fuel and start D&D. The reactor was 
built to perform shielding studies. 

The facility contains spent fuel, and legacy 
contamination exists in some areas of the 
facility. There is a shutdown plan for this 
facility; however, the existing safety basis 
documentation addresses an operating 
reactor facility. A basis for interim operation 
document has been submitted to DOE for 
approval. 

Building 7900 - High Flux Isotope Reactor 

This reactor is operated for research and the 
production of radioisotopes for medical and 
industrial uses. A fuel storage pool in the 
reactor facility contains a large inventory of 
spent fuel from past reactor operations. The 
storage racks were recently modified to 
increase storage capacity. Offsite shipments 
of stored fuel have begun. 
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Building 7920 - Radiochemical Engineer
ing Development 

Part of the Radiochemical Engineering 
Development Center, this facility has 
programmatic activities that include recovery 
and purification of transuranic elements from 
irradiated targets for use in research, fabrica
tion of americium/curium targets for irradiation 
in the High Flux Isotope Reactor, power 
reactor fuel cycle studies, production of 
special isotopes for research, alpha glove box 
laboratories for development studies, and 
analytical chemistry for alpha emitters. 

Liquid Low-Level Waste System 

This facility processes large quantities of 
liquid waste containing of hazardous and low 
level radioactive byproducts. Transfer of the 
end product for disposal is also part of this 
project. 

4.2 FACILITY SUMMARY 

Table 2 summarizes key facility charac
teristics, including status, authorization basis, 
design basis accident, and hazards. 

5.0 PERFORMANCE MEASURES 

After evaluating the results of a pilot assess
ment that began in 1995, performance, as it 
affects the Nuclear Safety Violation Index, 
DOE Safety Index, and Environmental Viola
tions Index, was included in the site contract 
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in 1996. In addition, 20 ES&H performance 
measures were mutually agreed upon and 
regularly discussed by DOE and LMER, in 
order to judge overall ES&H performance. 
These 20 measures are: 

• Tracking/trending of findings and violations 
• Submittal of regulatory documents 
• Tracking/trending of environmental 

releases 
• Technical safety requirement compliance 
• Price-Anderson Act Amendments violations 
• Nuclear criticality safety violations 
• Implementation of conduct of operations 
• Issues management 
• Corrective action closure 
• Exposure control 
• Accident prevention 
• Occupational safety and health 
• Normalized dose 
• Normalized cost 
• Waste management effectiveness in ini-

tiating waste removal 
• Waste inventory reduction 
• Pollution prevention return on investment 
• Waste acceptance criteria 
• Spent nuclear fuel vulnerability resolution 
• Spent nuclear fuel packaging and 

shipment. 

The results of the 1996 performance 
measures evaluation will be presented in the 
next profile update. 
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Table 2. Facility Summary 

HAZARD 
CLASSIFICATION/ 
AUTHORIZATION WORST CASE DESIGN 

FACILITY NAME STATUS BASIS BASIS ACCIDENT PRINCIPAL HAZARDS AND VULNERABILITIES 

Building 2026, Operational Category Ill nuclear Loss of shielding initiated by Hazards: Highly radioactive and toxic materials. 
Radioactive facility; Basis for Interim window gasket failure; results Vulnerabilities: Worker exposure to high radiation 
Materials Operation (BIO): in exposure of workers to source or risk of uptake of radioactive or toxic 
Analytical IP/2026/F/7-93/R 1 (9/95) high radiation source materials. 
Laboratory 

Building 3010, Standby, Category II nuclear Bounding accident for Hazards: Fissile and highly radioactive material. 
Bulk Shielding awaiting funding facility; Tech Specs: shutdown condition not Vulnerabilities: Worker exposure to radiation sources 
Reactor to remove spent ORNL/TM-6344, 6345; discussed in current or risk of uptake of radioactive materials. 

nuclear fuel Shutdown Plan: authorization basis 
ORNURRD/INT-84 

Building 3019A, Operational Category II nuclear Public; Uranium powder spill Hazards: Highly radioactive stored and processed 
Radiochemical facility; Basis for Interim in a manipulator (hot) cell or materials; fissile materials; acids, bases, other 
Development Operation: BI0/3019- glove box; either results in an chemicals (industrial hazards). Vulnerabilities: 
Facility CTD/SSE/RO (9/96) airborne radioactivity release Worker exposure to high radiation sources or risk of 

to the environment. uptake of, or exposure to, radioactive contamination. 

Worker: Solution criticality in 
a glove box, with lethal 
exposure as a result. 

Building 3025E, Operational Category Ill nuclear Loss of shielding due to Hazards: Highly radioactive metallic and ceramic 
Irradiated facility; Basis for Interim damage to cell window; samples with primarily induce Co-60 activity; flammable 
Materials Operation: results in exposure of solvents and cleaners; laboratory chemicals; liquid 
Examination and IP-BI0/3025E-M&C/ workers to high radiation nitrogen. Vulnerabilities: Worker exposure to high 
Testing Facility SSE/R1 (9/95) sources radiation sources or risk of uptake of, or exposure to 

radioactive contamination. 

15 December 1996 



ORNL PROFILE OFFICE OF OVERSIGHT 

Table 2 (cont'd). Facility Summary 

HAZARD 
CLASSIFICATION/ 
AUTHORIZATION WORST CASE DESIGN 

FACILITY NAME STATUS BASIS BASIS ACCIDENT .. PRINCIPAL HAZARDS AND VULNERABILITIES 

Building 3038, Standby, used for Category II nuclear Unmitigated facility fire Hazards: Highly radioactive and fissile materials. 
Isotope temporary facility; Basis for Interim resulting in the release of Vulnerabilities: Some workers are at risk of exposure 
Development storage of Operation: BI0/3038-ER- airborne radioactivity to radioactive materials. 
Laboratory radioactive CTD/ SSE/RO 

material (9/96)(DOE approval 
pending) 

Building 3517, Shut down, used Category II nuclear Earthquake causes crack in Hazards: Highly radioactive material. Vulnerabilities: 
Fission Product to store highly facility; Basis for Interim hot cell wall resulting in Some workers are at risk to exposure to radioactive 
Development radioactive Operation: release of airborne materials. Some members of the public would be at 
Laboratory material BI0/3517 /CTD/ER/RO radioactivity to the risk for uptake of radioactive material from the worst 

(9/95)(DOE approval environment case unmitigated accident scenario. 
pending) 

Building 3525, Operational Category II nuclear Unmitigated criticality Hazards: Highly radioactive materials, fissile materials, 
Irradiated Fuel facility; Basis for Interim accident resulting in high radiation sources; toxic, corrosive, and reactive 
Examination Operation: IP/3525/F/7- radiation source; dropped materials; flammable materials. Vulnerabilities: 
Laboratory 93/R1 (9/95) shielded cask exposing Workers are at risk of exposure to high radiation 

highly radioactive material sources due to unmitigated worst case accidents. 
inside the facility Some workers are at risk for uptake of radioactive or 

toxic materials. 

Building 7503, Shut down, being Category II nuclear Worst case accidents all Hazards: Highly radioactive materials; fissile materials; 
Molten Salt remediated as a facility; Basis for Interim involve release of large radiation sources; toxic, corrosive, reactive and 
Reactor CERCLA project Operation: amounts of UF6 gas; 19 event explosive materials. Vulnerabilities: Workers involved 
Experiment ORNUBIO/MSRE/ scenarios having high in remediation activities are at risk for uptake of 
(MSRE) ERP/RO (9/95) unmitigated consequences radioactive or toxic materials and exposure to high 

are given radiation, contamination, or toxic materials, primarily 
from release of UF6 gas. Low risk of accidental 
criticalitv. 
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Table 2 (cont'd). Facility Summary 

FACILITY NAME STATUS HAZARD WORST CASE DESIGN PRINCIPAL HAZARDS AND VULNERABILITIES 
CLASSIFICATION/ BASIS ACCIDENT 
AUTHORIZATION 

BASIS 

Building 3027, Operational Category II nuclear Deliberate compromise of Hazards: Highly radioactive materials; significant 
Special Nuclear facility; Basis for Interim special nuclear material quantities of SNM. Vulnerabilities: Workers are at risk 
Material (SNM) Operation: IP/3027/F/7- (SNM) container integrity; for uptake of or exposure to toxic or radioactive 
Vault 93/R1 (9/95) airborne radioactivity release material. 

in facility 

Building 7900, Operational Category I nuclear Large break loss of coolant Hazards: Highly radioactive materials. Vulnerabilities: 
High Flux Isotope facility; BIO dated accident resulting in release Workers are at risk for uptake of and exposure to 
Reactor September 1995 of airborne radioactivity to the radioactive material. Large groups of workers outside 

environment the facility and some members of the public would be 
at risk from the release associated with the design 
basis accident. 

Building 7700, Standby, awaiting Category II nuclear Bounding accident for Hazards: Fissile and highly radioactive material; 
Tower Shield funding to remove facility; Tech Spec shutdown condition not radiation sources. Vulnerabilities: Workers are at risk 
Reactor spent fuel ORNL/TM-4641, Facility discussed in the current for uptake of and exposure to radiation and radioactive 

Shutdown Plan authorization basis material. 
ORNURRD/INT-88 

Building 7920, Operational Category II nuclear Rapid decomposition of or Hazards: Radioactive sources; toxic, corrosive, and 
Radiochemical facility;: BI0/7920- fire in nitrated radioactive reactive materials; small quantities of fissile material. 
Engineering CTD/OD/RO (9/95) anion exchange resin, Vulnerabilities: Some workers are at risk for uptake of 
Development resulting in airborne or exposure to highly radioactive and toxic materials. 
Center radioactivity release 

Building Liquid- Operational Category II nuclear Tank overfill or dropped Hazards: Significant quantities of radioactive, 
Low-Level Waste facility; Basis for Interim heavy load with system hazardous, or mixed wastes. Vulnerabilities: Some 
System Operation: ORNUWM- breach, in evaporator facility; workers are at risk for uptake of or exposure to 

LGWO/ LLLW/BIO/RO both result in liquid spills with radioactive or toxic materials. 
(9/95) attendant airborne 

radioactivity release 
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FOREWORD 

Site profiles summarize the effectiveness of Department of Energy (DOE) line 
management in implementing the Secretary of Energy's guiding principles of safety 
management; the effectiveness of DOE environment, safety, and health (ES&H), and 
safeguards and security (S&S) programs; and key site characteristics such as 
organization, contract reform, significant issues, key facilities, performance measures, and 
site initiatives and activities. 

Profiles are a valuable planning tool for the DOE Office of Oversight in focusing appraisal 
activities, allocating staff resources, and analyzing Departmental trends. Profiles also 
serve as an authoritative reference for other stakeholders. They assist in answering 
critical questions about the state of the DOE complex: How effective are site management 
systems/programs? What trends require immediate attention? How safe are site workers 
and the public? And is the environment being adequately protected and restored? The 
analysis of the performance data contained in the site profiles provides baseline 
information regarding safety or security program weaknesses, thus allowing timely 
intervention by Department management. This information is reported in a format 
designed to highlight essential missions, performance, significant issues, and operational 
data at a management level. 

The Office of Oversight maintains site profiles on 20 major DOE sites. Each profile is 
normally updated semiannually through a rigorous process led by the Oversight Offices 
of Planning and Analysis and EH Residents, with significant contributions from the Offices 
of Security Evaluations and ES&H Evaluations. Line management plays a key role by 
verifying that the information is accurate, current, significant, clear, and balanced. 

Site profiles are developed using an institutionalized process of collecting data from 
multiple sources, and then collating, synthesizing, and analyzing this information to 
develop an accurate evaluation of ES&H and S&S performance at the site. The data that 
forms the basis of a site profile comes from sources both internal and external to the 
Department of Energy. Site profiles will evolve in content and form as necessary to meet 
their intended objective--to have available current, comprehensive, summaries of ES&H 
and S&S information pertaining to key DOE sites. 

The site profile reflects the Office of Oversight's analysis of the best available data, and 
was verified for factual accuracy by line management prior to dissemination. Since profiles 
describe site conditions at the time of distribution, they may not reflect recent changes. 
If real time confirmation of information is required, the reader should query line 
management directly. 
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OVERVIEW 

SITE CHARACTERISTICS 

Site characteristics include information on site size and location, 
mission, organizations, contractual status, and major initiatives and 
activities. 

Date Established: 1943 

Present Mission: Hosts the Toxic Substances Control Act (TSCA) 
Mixed Waste Incinerator; conducts environmental restoration, waste 
management, technology development and demonstration, and 
related support activities; works with stakeholders to develop future 
industrial uses of facilities and surplus materials through privatization. 

Size: 4,845 acres (7.6 square miles) of the 34,545 acre (54 square 
miles) Oak Ridge Reservation. Of the 4,845 acres, the developed 
plant areas occupies 725 acres. 

Employees: 3,878 K-25 personnel on site (as of May 1994); total K-
25 Site-related population of 5,815, including Department of Energy 
(DOE) personnel, MK-Ferguson employees, and subcontractor 
personnel on site; K-25 Site employees at other DOE sites or 
townsite facilities; and Y-12 and Oak Ridge National Laboratory 
personnel located at K-25. 

Annual Budget: The budget request for fiscal year 1997 is $140 
million. 

Cognizant Secretarial Officer: Assistant Secretary for 
Environmental Management (EM); principal EM offices -- Office of 
Eastern Waste Management Operations (EM-32), Office of Eastern 
Area Programs (EM-42), and Eastern/Southwestern Office (EM-63). 

Responsible Operations/Area Office: DOE Oak Ridge Operations 
Office (OR)/K-25 Site Office (KSO). 

Management and Operating (M&O) Contractor: Lockheed Martin 
Energy Systems (LMES). 

0-1 

Additional information on 
site characteristics is 
provided in Section 1. 0, 
starting on page 1. 
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Fissile Material: On June 27, 1994, the Secretary of Energy 
announced that, as of December 31, 1993, there were approximately 
1.5 metric tons of highly enriched uranium at K-25; almost all remains 
in piping and components of gaseous diffusion plants. 

Significant Commitments to Stakeholders: Programmatic 
Agreement Concerning Management of Historic and Cultural 
Properties at the Oak Ridge Reservation among OR, the Tennessee 
State Historic Preservation Officer, and the National Advisory Council 
on Historic Preservation. The Land Disposal Restriction Federal 
Facility Compliance Agreement (FFCA) was terminated in November 
1995. This FFCA was superseded by a Tennessee Department of 
Environment and Conservation (TDEC) Commissioners order that 
enforces implementation of the Site Treatment Plan for mixed wastes, 
including disposition of all K-25 mixed waste. 

A PCB (polychlorinated biphenyl) FFCA is in the final stages of 
negotiation. This agreement addresses PCB waste currently in 
storage at K-25. In addition, a Tennessee Oversight Agreement with 
the DOE Oversight Division of the TDEC has been negotiated. 
Defense Nuclear Facilities Safety Board (DNFSB) recommendations 
directly affecting K-25 include 95-1, "Improved Safety of Cylinders 
Containing Depleted Uranium." Recommendations applying 
generically include 93-4, "Technical Management of ERWM 
Contracts" and 93-3, "Declining Levels of Scientific and Technical 
Expertise." 

Unions: Oil Chemical and Atomic Workers 

Major Site Activities/Initiatives: 

Large amounts of low-level radioactive and mixed waste are stored 
in the Building K-25 vaults. Buildings K-25, K-27, K-29, K-31, and K-
33 contain hazardous and mixed wastes. 

The former enrichment facilities are all undergoing or awaiting 
decontamination and decommissioning (D&D). 

Negotiations have been completed to transfer about 1,000 acres of 
Oak Ridge Reservation land to the Community Reuse Organization 
of East Tennessee (CROET) for developing an industrial park. The 
lease between DOE and CROET has been signed, but no 
development has started. Vision 2010 will defederalize K-25 and 
make its physical and infrastructure assets available to commercial 
users. 
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ENVIRONMENT, SAFETY, AND HEAL TH (ES&H) ISSUES 

A sitewide issue is an issue present at multiple facilities or within 
ES&H programs that impact sitewide operations. A facility-specific 
issue is limited to a particular facility or building. 

Sitewide Issue 1: Chemicals are stored in facilities not designed for 
that purpose. However, the storage meets all regulatory 
requirements. 

Sitewide Issue 2: Increased maintenance backlog, decreased 
budgets, and personnel reductions jeopardize the ability to maintain 
adequate workspace and support mission activities. 

Facility-Specific Issue 1: Highly enriched uranium material deposits 
or residues remain in process equipment and piping at the K-25, K-
27, K-29, K-31, K-33, K-1420, and many other diffusion plant support 
facilities. 

KEY FACILITIES 

A key facility is a facility or building that is significant from an 
environment, safety, and health perspective. At some sites, a key 
facility can be a group of facilities with similar missions, activities, 
hazards, or vulnerabilities. 

K-1066 B, E, F, J, K, and L UF6 Cylinder Storage Yards - Storage 
of depleted uranium hexafluoride. 

K-1407/1419, Central Neutralization Facility- Treatment of all waste 
water, including radioactively contaminated water to meet National 
Pollutant Discharge Elimination System discharge limits. 

K-1420, Decontamination and Uranium Recovery Facility -
Provides minimal decontamination support to the K-25 site. Awaiting 
D&D for low enriched uranium and highly enriched uranium holdup 
materials. 

K-1435, TSCA Incinerator - Incineration of hazardous wastes, 
consisting of oil contaminated with PCBs, mixed wastes, and other 
TSCA wastes. The incinerator is now also incinerating solid 
materials, such as personal protective equipment, contaminated with 
PCBs. 

K-1515, Water Treatment Plant - Water treatment plant; storage of 
two one-ton cylinders of chlorine gas. 
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Additional information on 
sitewide issues is 
provided in Section 3. 0, 
starting on page 6. 

Additional information on 
facility-specific issues is 
provided in Section 4. 0, 
starting on page 8. 

Additional information on 
key facilities is provided 
in Section 4. 0, starting 
on page 8. 

There are 11 key 
facilities at K-25. 
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K-25, Gaseous Diffusion Plant - Supported uranium enrichment 
activities (shutdown). 

K-27, Gaseous Diffusion Plant - Supported uranium enrichment 
activities (shutdown). 

K-29, Gaseous Diffusion Plant - Supported uranium enrichment 
activities (shutdown). 

K-31, Gaseous Diffusion Plant - Supported uranium enrichment 
activities (shutdown). 

K-33, Gaseous Diffusion Plant - Supported uranium enrichment 
activities (shutdown). 

K-1065, A through E, Waste Storage Buildings - Permitted mixed 
waste storage site. 

SITE PERFORMANCE 

Site performance is based on an analysis of available data on 
facilities and programs. This includes information from Office of 
Oversight activities, augmented by valid and relevant external and 
internal sources. Site performance is evaluated in terms of three of 
the guiding principles for safety management. 

Overall Safety Management Program.- NOT EVALUATED 

Principle #1 - Line Management Responsibility - NOT 
EVALUATED 

Line management has generally accepted responsibility for oversight 
of ES&H programs. 

KSO uses OR staff to conduct certain audits where there are not 
sufficient KSO staff. 

Principle #2 -Comprehensive Requirements - NOT EVALUATED 

Operational readiness review and occurrence reporting programs 
comply with DOE orders. 

There is increasing reliance on administrative controls for hazardous 
waste storage. 
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Additional information on 
site performance is 
provided in Section 2. 0, 
starting on page 4. 
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Principle #3 - Competence of Personnel - NOT EVALUATED 

Compliance-driven training is adequately conducted and documented 
(General Employee Training, Hazards Communication Training, 
RadWorker). 

The maintenance training guide has been revised. 

PERFORMANCE MEASURES 

Performance measures are quantitative and qualitative indications of 
ES&H performance taken from such sources as the Occurrence 
Reporting and Processing System and the Computerized 
Accident/Incident Reporting System, as well as contractually 
mandated indicators of performance. 

The performance measures used to judge K-25 include performance 
metrics, award fee, and cost reduction. The metrics include nuclear 
safety violations, the number of environmental notices of violation, 
DOE safety index, and the number of environmental permit violations. 
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Additional information on 
performance measures 
is provided in Section 
5. 0 starting on page 12. 
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Figure 1. K-25 Site Map 
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SITE PROFILE -- K-25 SITE 

1.0 SITE CHARACTERISTICS 

1.1 SITE LOCATION AND SIZE 

The K-25 Site covers roughly 5,000 acres, or 
14 percent of the Oak Ridge Reservation, 
approximately 13 miles from the city of Oak 
Ridge, Tennessee. The current site config
uration is the product of past missions and 
programs, the most significant of which was 
the Oak Ridge Gaseous Diffusion Plant, which 
operated from the end of World War II until 
1985. About 725 acres, within a security 
fence, contain almost 400 buildings totaling 
approximately 14.4 million square feet. Of 
this, almost 90 percent (12.5 million square 
feet) comprises buildings are currently 
undergoing or are planned for decon
tamination and decommissioning (D&D). 
These buildings include the shutdown 
gaseous diffusion production facilities and gas 
centrifuge enrichment and ancillary buildings. 
Of the site's total building area, only 3 percent 
(390,000 square feet) is less than 20 years 
old. Most of the buildings are 30 or more 
years old. 

1.2 SITE MISSION 

K-25 is a major component of the Oak Ridge 
Operations Office (OR) and a landlord site of 
the Department of Energy (DOE) Office of 
Environmental Management (EM). The 
primary mission of K-25 is to support the 
missions of the EM and Enrichment Facilities 
business unit and other tenants at the site 
safely, reliably, and efficiently. The site 
accomplishes its mission by providing 
programmatic and technical support (including 
many contractor central staff functions), 
maintaining the infrastructure by securing and 
operating under the requirements of permits 
and technical agreements with regulatory 
agencies, and directly contributing in special 
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EM and Enrichment Facilities focus areas, 
such as the Toxic Substances Control Act 
(TSCA) Mixed Waste Incinerator. 

1.3 SITE ORGANIZATIONS AND CON
TRACT STATUS 

Oak Ridge Operations Office 

OR is responsible for managing and 
overseeing operations of all facilities under its 
jurisdiction. The three largest sites are 
located in Oak Ridge, Tennessee: the Oak 
Ridge National Laboratory (ORNL), the Y-12 
Plant, and K-25. OR continues to maintain a 
presence at Paducah and Portsmouth 
Gaseous Diffusion Plants, primarily for 
environmental remediation and waste 
management. 

OR has delegated all day-to-day operational 
functions of ORNL, Y-12, and K-25 to the 
DOE site offices, headed by a site office 
manager and associated support staff. The 
staff at the site offices are considered a line 
function, and report through the Site Office 
Manager to the appropriate OR assistant 
manager (Defense Programs, Energy 
Research, Environmental Management, or 
Uranium Enrichment Operations). 

The OR Manager is the Contracting Officer for 
all OR projects. The site office managers are 
designated as Contracting Officer's 
Representatives for most of the projects at 
their sites, except those that are administered 
directly by OR or another line function. The 
DOE K-25 Site Manager is responsible for 
activities at K-25 and reports to the Assistant 
Manager for Environmental Management, who 
has programmatic responsibility for sitewide 
environmental restoration and waste 
management activities. The site office 
managers are not responsible for contracts 
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managed by other elements of OR, such as 
the Oak Ridge Federal/Integrated Commun
ications Network (ORF/ICN), which is 
managed by OR's Information Resources 
Management Division. 

OR sites are operated by Lockheed Martin 
Energy Systems (LMES). LMES has created 
a structure similar to OR and assigned day-to
day plant-level operations to each site's 
management chain. LMES has retained 
certain functions at its corporate office, such 
as administering large subcontractors who 
operate at more than one site. For example, 
the M. K. Ferguson-Oak Ridge Company, 
managed by LMES, is the Construction 
Manager for all major OR sites. 

OR also administers other contracts for the 
Oak Ridge Reservation, including the contract 
with Johnson Controls, Inc., for managing and 
maintaining the Oak Ridge Water Treatment 
Plant and maintenance of selected roads and 
grounds outside the main plant areas; U. S. 
West for ORF/ICN; Bechtel National 
Corporation for environmental remediation and 
demonstration projects; and Jacob 
Engineering and Lockwood Greene for 
architect/engineering services. OR has 
recently begun a contracting process whereby 
specialized services are let and managed by 
LMES or others. These projects are also 
considered outside the normal scope of DOE 
site office responsibilities. 

Recent staff realignments within OR have 
resulted in the matrixing of most support staff 
functions to the three OR sites. For example, 
most of the technical staff within the OR 
Safety and Health Division have either been 
reassigned to one of the three OR sites, or 
transferred to support organization located 
within OR's Environmental Protection Division. 
It is unclear, at this time, how OR will 
discharge responsibilities for conducting 
multifunctional appraisals, special reviews, 
and other processes, previously assigned to 
the Safety and Health Division. 
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Site Organizations 

OR has established the K-25 Site Office 
(KSO) to oversee contractor activities at K-25. 
KSO has 15 employees who report to the 
KSO Manager. The KSO Manager reports to 
the DOE OR Manager through the Assistant 
Manager for Environmental Management. 

Finance Issues 

Contract Reform and Status 

LMES is the management and operating 
(M&O) contractor. LMES (or its predecessor 
organization) has operated K-25 since 1984. 
The LMES contract was due to expire in 
March 1996; however, an extension through 
March 1998 was signed in August 1995 and 
put into place a performance-based 
management contract. The environmental 
management program is expected to be 
competitively bid in 1998, with an emphasis on 
completion of the environmental task. 

Resource Requirements 

The total projected direct and indirect safety 
and health resource requirements through 
fiscal year (FY) 1998 are (in $M): 

FY 1996 FY 1997 FY 1998 

$32.4 $35.6 $39.5 

Budget Issues 

There are two major unfunded ES&H risks at 
K-25. The first involves decontamination and 
decommissioning of five buildings (K-1131, K-
1410, K-1031, K-724, K-725), three of which 
are used to support the diffusion process. 
Several of these buildings are highly 
radioactively contaminated, and have struc
tural problems as well. The second is a 
Remedial Investigation/Feasibility Study 
(Rl/FS) for a burial ground to dispose of 
radioactive, pyrophoric, and hazardous wastes 
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in unlined pits and trenches. The unfunded 
amounts total $12.9 million. 

1.4 MAJOR SITE INITIATIVES/ACTIVITIES 

Waste Management 

Large amounts of low-level radioactive and 
mixed waste are stored in the Building K-25 
vaults. Buildings K-25, K-27, K-29, K-31, and 
K-33 contain hazardous and mixed wastes. 

The former enrichment facilities are all 
undergoing or awaiting D&D. 

The Departmental "Complex Wide Review of 
DOE's Low Level Waste Management ES&H 
Vulnerabilities" report, published in May 1996, 
cited Oak Ridge Reservation (ORR) as having 
special-case waste with no path forward for 
disposition. Special-case wastes and some 
higher-activity wastes are being stored in 
generator facilities, such as hot cells. These 
wastes have not been characterized due to a 
lack of a plan for disposal. ORR was also 
cited as one of the sites within the complex 
where low level waste (LLW) is being stored 
under inadequate conditions. Specifically, the 
report cited continuing releases from waste 
storage pads (waste storage pads and scrap 
metal storage areas), a process and tracking 
system that is not fully developed, uncharac
terized legacy waste, and inadequate 
emergency management planning for the 
effects of natural phenomenon . 

Privatization Activities 

OR is actively trying to lease facilities to the 
private sector whenever feasible. Recent 
legislation has eased the restrictions on such 
leasing in order to foster economic develop
ment in communities affected by the mission 
and program reductions. Negotiations have 
been completed, and a lease has been signed 
to transfer approximately 1,000 acres of ORR 
land to the Community Reuse Organization of 
East Tennessee (CROET) for developing an 

3 

OFFICE OF OVERSIGHT 

industrial park. (CROET is a not-for-profit 
organization with civic, regional, and labor 
representation.) Actual development has 
started. The land is located approximately four 
miles east of K-25, adjacent to Highway 58. 
An environmental assessment has been 
developed to assess environmental and 
socioeconomic impacts. 

In addition to the lease of the 1,000 acres, the 
K-25 Barge Facility has been leased to 
CROET, along with part of Building K-1401, 
which will be used as a manufacturing site for 
light industry by the private sector. 

Programmatic Activities 

Major operating facilities include the TSCA 
incinerator, which burns TSCA-controlled 
wastes (primarily contaminated with polychlor
inated biphenyls) and the Central 
Neutralization Facility (CNF), which neutralizes 
a number of K-25 waste streams before 
discharging them to the environment. 

OR has established a task team to plan and 
initiate implementation of Vision 2010. For K-
25, the objective is to have the site 
defederalized, making its physical and 
infrastructure assets available to commercial 
users. Specific areas of focus will include 
metal recycle, facility reuse, and asset 
management. 

Mentoring Activities 

None. 

Special Interest Items 

Local Interest 

In October 1995, employee concerns were 
initiated regarding exposure to cyanide at K-
25. Despite a large number of samples taken 
by K-25 personnel, none of which detected the 
presence of cyanide on any sampling medium, 
several employees claimed that their concerns 
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were not being adequately addressed by their 
employer. The National Institute for Occupa
tional Safety and Health (NIOSH) was brought 
in to conduct an independent investigation. 
The situation was covered by both print and 
television news media. 

NIOSH concluded that a relationship could not 
be established between the health problems 
reported by employees at the K-25 site and 
chronic, occupational cyanide intoxication 
because the employees at the K-25 site were 
not occupationally exposed to compounds 
containing the cN-ion. This information was 
presented during a public meeting held July 
11, 1996. 

Workforce restructuring continues to be an 
issue at the site. On November 20, 1996, 
officials of the DOE announced the reduction 
of up to 1,680 prime contractor jobs at the 
three Oak Ridge facilities. The reductions 
affect environmental management, defense 
program's and energy research and 
development at DOE's K-25 Site, Y-12 Plant, 
and Oak Ridge National Laboratory. 

Congressional Interest 

None. 

2.0 SITE PERFORMANCE 

2.1 CONCEPTUAL BASIS FOR EVAL
UATION 

The essential characteristic of successful 
programs and projects is the recognition and 
understanding of the need for an effective 
management system that ensures adequate 
control over all aspects of the program or 
project. In 1994, the Secretary of Energy 
established the principles and criteria that the 
Department deemed necessary for an 
effective safety management program. These 
principles include: 
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• Principle #1: Line managers are responsible 
and accountable for safety. 

• Principle #2: Comprehensive requirements 
exist, are appropriate, and are executed. 

• Principle #3: Competence is commensurate 
with responsibilities. 

2.2 SAFETY MANAGEMENT PROGRAM 
IMPLEMENTATION OF THE GUIDING 
PRINCIPLES 

This interim evaluation was developed using 
the results of surveillance performed by the 
Office of EH Residents and other Office of 
Oversight data sources. The absence of a 
safety management evaluation at K-25 
suggests that the information presented 
should not necessarily be considered 
representative of overall ES&H performance 
across K-25, but rather an indication of the 
ES&H performance of the program and/or 
facility identified. Where insufficient 
information was available to make a 
comprehensive assessment of either the 
implementation of a guiding principle (Section 
2.2) or an implementing program (Section 
2.3), a limited evaluation or specific example 
of performance based on the best available 
information is provided. 

Principle #1 Line Management 
Responsibility for Safety 

Line management has generally accepted 
responsibility for oversight of environment, 
safety, and health (ES&H) programs. KSO 
uses OR staff to complete certain appraisals 
(e.g., compliance of the contractor's 
occurrence reporting program with DOE Order 
5000.38) for which KSO lacks enough staff. 
KSO reviews and approves the scope and 
work plan approach before an audit begins. 
OR conducts formal audits and appraisals of 
the occurrence reporting program as part of its 
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multi-functional appraisal program; however, 
this is performed at intervals of more than two 
years. 

Principle #2 - Comprehensive Require
ments 

ES&H program requirements are generally 
defined and documented. The K-25 mission 
change from uranium enrichment to 
environmental management has resulted in 
the need to provide interim storage of waste 
and to renovate aging facilities to support new 
functions and uses. Chemical waste storage 
activities and the maintenance program are 
being challenged to meet this changing 
mission. There is increased reliance on 
administrative activities to maintain safe 
storage of chemical wastes. In the 
maintenance program, approaches to 
managing an increasing backlog are being 
evaluated. The operational readiness review 
program and the occurrence reporting 
program have been implemented (see Facility 
Safety Program, Section 2.3). 

Principle #3 - Competence Commensurate 
with Responsibilities 

Compliance driven training, such as General 
Employee Training, Hazards Communication 
training, and RadWorker training, is 
adequately conducted and documented. In 
September 1995, the Maintenance Division of 
LMES revised the Training Guide that 
provides the qualification, selection, and 
training requirements for personnel in qualified 
positions; this addressed an earlier deficiency 
regarding the absence of a systematic, 
documented continuing training or on-the-job 
training for Maintenance Division personnel. 
A spring 1996 KSO audit was planned to 
verify contractor compliance with DOE Order 
5480.20A. 

Neither DOE nor contractor representatives 
ensured that comprehensive records were 
maintained to document the training and 
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qualifications of K-25 Powerhouse Area 
Demolition Project personnel who wear 
respiratory protection. However, corrective 
actions were taken immediately after a 
situation was identified. Records were 
obtained and filed properly to support the use 
of personal protective equipment. The 
demolition project was completed in 
December 1995. 

2.3 IMPLEMENTING PROGRAMS 

Environmental Protection Program 

The Oak Ridge K-25 site has a 
comprehensive environmental protection and 
compliance program. The site currently holds 
state permits for water discharges under the 
National Pollution Discharge Elimination 
System (NPDES), air emission sources under 
the Clean Air Act (CAA), and hazardous waste 
storage and treatment units under the 
Resource Conservation and Recovery Act 
(RCRA). An application for a sitewide Title V 
air permit has been prepared and will be 
submitted to the state during 1996. Significant 
efforts are under way to support 
reindustrialization at the K-25 site. Reports 
required under Section 120(h) of the 
Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) 
and the Oak Ridge Federal Facility Agreement 
have been prepared for key facilities being 
evaluated for reuse and reindustrialization. In 
addition, an environmental assessment, under 
the National Environmental Policy Act (NEPA), 
is being prepared for the reindustrialization 
and reuse activities planned for the K-25 site. 

Internal and external audits and assessments 
are conducted by DOE, contractor, and 
regulatory personnel. The number of environ
mental noncompliances, including NPDES 
non-compliances, has decreased significantly 
over the past several years. For example, 
NPDES permit non-compliances decreased 
from 90 in 1991 to four in 1996 (as of 
September 1996). Other non-compliances 
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have been reduced from 34 in fiscal year (FY) 
1993 to 15 in FY 1996. During FY 1996, state 
regulatory inspections of the Clean Water Act 
and Clean Air Act programs identified no 
regulatory violations. State regulators issued 
three notices of violations to K-25 during FY 
1996 for: (1) installation of storm drain 
culverts without an appropriate water quality 
permit, (2) NPDES permit exceedence for total 
residual chlorine, and (3) a February 1996 
overheating incident at the Toxic Substances 
Control Act Incinerator (TSCAI). 

Nuclear Safety Program 

Not evaluated. 

Worker Safety and Health Program 

Epidemiologic studies associated with K-25 
have shown that: 

• Cancer mortality cannot be interpreted as 
having any association with K-25. 

• There were no differences in urine or hair 
mercury levels between individuals with 
potentially high mercury exposures and 
those with little potential exposure. 

The NIOSH investigation of employee 
concerns about cyanide exposure at K-25 is 
described under Special Interest Items, 
Section 1.4 

Facility Safety Program 

K-25 develops and maintains safety 
authorization analysis basis documentation for 
all its facilities. This documentation is the 
method by which DOE assesses risk 
associated with facility and operational 
hazards and the controls and safeguards in 
place to prevent or mitigate accidents. To 
ensure worker and public safety, K-25 
periodically validates that facilities are 
maintained and operated within the 
authorization basis. Complementing this 
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emphasis on facility safety, K-25 ensures that 
changes to facilities and to operations are 
evaluated for safety impact(s) and also 
implements the unreviewed safety question 
process outlined in DOE Order 5480.21. 

In conjunction with development of safety 
analysis documents, the site determined that 
numerous hazardous materials were no longer 
needed, and plans were developed for the 
reducing or eliminating many of these 
materials. This effort includes the sale and 
removal of a large amount (11,000 tons) of 
the lithium hydroxide stored at the K-25 site. 
(To date 1500 tons have been removed.) 

It should be noted that the occurrence 
reporting program at K-25 complies with DOE 
orders and is effectively implemented. EH 
Resident surveillance have concluded that the 
occurrence reporting process exhibits 
timeliness in documenting occurrences, 
submitting required reports, and identifying 
and implementing corrective actions. DOE 
Order 5480.31, which was applied to Deposit 
Removal Project Operational Readiness 
Review and subsequent actions, has been 
cancelled. 

2.4 SAFEGUARDS AND SECURITY 
PROGRAMS 

The Office of Oversight has not conducted a 
safeguards and security evaluation at K-25 
within the last three years. 

3.0 SITEWIDE ES&H ISSUES 

3.1 ISSUE DESCRIPTIONS 

Sitewide Issue 1: Storage of Chemicals 

Since the permanent shutdown of diffusion 
operations, K-25 has been declared an EM 
site. Numerous D&D and waste management 
activities are ongoing, necessitating interim 
storage of generated waste until permanent 
solutions are in place. Although the facilities 
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where wastes are stored were not originally 
designed for waste storage, they have been 
modified to comply with Environmental 
Protection Agency (EPA) and Tennessee 
Department of Environment and Conservation 
(TDEC) requirements for waste storage. 

Cylinders containing uranium hexafluoride are 
stored outside and are exposed to the 
elements. In the past, breached cylinders 
have released some uranium hexafluoride to 
the environment. According to the site 
emergency plan, the total amount of uranium 
hexafluoride stored at K-25 is estimated at 
more than 60,000 tons. This material is 
stored in several yards, generally segregated 
by size of containers and contents. However, 
these areas lack engineering controls to 
minimize the potential for environmental 
release, and the condition of the yards and 
containers is deteriorating. Consequently, 
there is increasing reliance on administrative 
controls (e.g., inspections and testing for 
container integrity) to maintain safety. 

In response to Defense Nuclear Facilities 
Safety Board (DNFSB) Recommendation 95-
1, "Improved Safety of Cylinders Containing 
Depleted Uranium," a series of activities are 
being implemented at those DOE sites that 
contain such cylinders (K-25, Paducah, and 
Portsmouth). These activities include: 

• Relocating cylinders to prevent ground 
contact. All K-25 cylinders have been 
removed from ground contact; none has 
shown evidence of a breach. 

• Relocating all cylinders into an adequate 
inspection configuration. 

• Repainting cylinders as needed to avoid 
excessive corrosion. Painting at K-25 is 
expected to begin in the spring of 1997. 
Under the current budget scenario, the plan 
is to partially coat selected cylinders. 
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• Updating handling and inspection 
procedures and site-specific safety analysis 
reports. The handling and inspection 
procedure has been revised to improve the 
safe handling of degraded cylinders, and 
personnel are being trained to apply the 
revised procedures. DOE has approved a 
basis for interim operation for the K-25 
cylinder yards, which was incorporated into 
the site-specific final safety analysis 
report/technical safety requirement 
(FSAR!TSR) in accordance with DOE Order 
5480.23. LMES submitted the FSAR/TSR 
to DOE in September 1996. 

• Completing an ongoing study that will 
include an analysis of alternative chemical 
forms for the material. Revised safety 
analysis reports will document the safety 
basis of long-term storage of depleted 
uranium hexafluoride. DOE will use safety 
analysis reports to determine whether 
continued storage risks are acceptable. 
DOE is preparing a programmatic 
environmental impact statement (PEIS) to 
determine the ultimate disposition of the 
material. The PEIS will contain a technical 
analysis review and an engineering 
analysis, and the draft is expected to be 
completed by the end of March 1997. 

K-25 has not been able to assure that all 
cylinders are in proper storage and inspection 
configurations. Budget cuts for FY 1997 could 
delay these activities. 

Sitewide Issue 2: Aging Facilities 

To support current and future missions, aging 
facilities will require renovation and/or 
replacement. Proposed renovations range 
from modifications to comply with the 
Americans with Disabilities Act and the 
Occupational Safety and Health Act to 
substantial reconfiguration and modernization 
of antiquated facilities. Older wood-frame 
structures and temporary facilities still in use 
(e.g., Buildings K-1001, K-1002, K-1003, K-
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1020) are proposed for replacement within the 
20-year life cycle planning period. 

Budget and personnel reductions in the 
Maintenance Division have reduced the 
frequency of maintenance services and 
increased the backlog of maintenance 
projects. Decreasing budget and staff, 
coupled with building age and condition, 
jeopardize the ability to adequately maintain 
workspace and mission activities. To address 
this problem, the Maintenance Division is 
taking several actions, including differentiating 
between maintenance and repair activities and 
related work performed by the Maintenance 
Division. The intent of this action is to provide 
a more accurate assessment of the total 
maintenance backlog affecting operational 
readiness of the site. In addition, the site is 
examining the long term average of monthly 
maintenance backlog figures as a basis for 
evaluating workloads. 

Several aged facilities were adapted to 
support their current mission. Adaptive reuse 
can be implemented quickly and with 
operating funds. Portions of shutdown 
production facilities are temporarily serving 
other functions by providing office, waste 
storage, and warehouse space. 

The condition of the utility infrastructure is 
directly related to its age. Proper mainte
nance has extended the functional life of most 
systems; however, with the increasing 
concentration of service- and administrative
related activity in certain areas, isolated 
upgrades and reconfiguration of several utility 
systems are necessary. 

3.2 SITEWIDE ISSUE STATUS 

Table 1 characterizes sitewide issues in terms 
of an issue statement, primary concerns, site 
activities, and a progress evaluation. 
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4.0 KEY FACILITIES 

4.1 FACILITY MISSION 

K-1066, Cylinder Yards 

These outdoor facilities, constructed from the 
1940s through the 1980s, store several 
thousand steel cylinders containing uranium 
hexafluoride. The total quantity of radioactive 
and hazardous materials in the cylinders is 
significant. DNFSB Recommendation 95-1, 
"Improved Safety of Cylinders Containing 
Depleted Uranium," applies to this facility. 
Only a few workers are around the cylinders 
on a regular basis. The cylinder contents 
would pose a risk to the public in the event of 
a cylinder(s) breach caused by fire. 

While a single leaking cylinder would pose an 
insignificant environmental threat, these 
cylinders, in the aggregate, do pose a 
significant environmental issue. The steel 
cylinders are subject to corrosion; a few have 
been patched for leaks. The cylinders have 
been exposed to the weather for 30 to 40 
years, and most have serious corrosion 
damage in varying forms. Although there is an 
established cylinder inspection program, there 
are no long-term plans for cylinder disposal, 
although DOE is currently preparing a PEIS 
covering disposition. The K-1066 cylinder 
yard still contains cylinders which are in poor 
condition and that are not easily inspected. 
Some of these may be in the worst condition 
of any in the DOE inventory. 

Buildings K-1407/1419, Central Neutral
ization Facility (CNF) 

This facility, constructed in 1985, treats all 
waste water, including radioactively 
contaminated water, for pH, heavy metals, 
and suspended solids to meet NPDES 
discharge limits. Wastes received at the 
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Table 1. Sitewide Issues 

ISSUE PRIMARY CONCERNS SITE ACTIVITIES PROGRESS 
EVALUATION 

1. Chemicals are stored in facilities Lack of a defined path • Uranium hexafluoride currently stored in steel cylinders • Long-term corrective 
not designed for that purpose. forward in the ultimate subject to external corrosion due to environmental exposure. actions have not yet 

disposition of these materials. • Four breaches have been identified at K-25 out of the 4,700 developed. 
cylinders stored there; releases from these four breaches • Adequate funding is 
were minimal due to the reaction processes involved. A the primary barrier to 
permanent patch has been applied (welded) to one of the ultimate disposition. 
four breached cylinders, and plans to repair the other three 
cylinders are in place. (Updated 10/96) 

• All accessible surfaces of all the cylinders have been 
inspected. 

• Concerns are understood and are the focus of detailed 
technical evaluations. 

• A compensatory monitoring, inspection, testing, and repair 
program is in place to ensure cylinder integrity until the long-
term management strategy for ultimate disposition of the 
material is decided upon and implemented. 

• Plans are in place to replace the deteriorated yard and 
refurbish the cylinders, subject to construction funding 
aooroval. 

2. Increased maintenance Worker health and safety and • The maintenance program is distinguishing between To be determined 
backlog, decreased budgets, operational readiness of the maintenance and repair affecting operational readiness and 
and personnel reductions site. less significant maintenance activities. (Updated 10/96) 
jeopardize the ability to maintain • Adaptive reuse of facilities is emphasized. 
adequate workspace and 
support mission activities. 
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facility are neutralized by adding sulfuric acid, 
sodium hydroxide, or hydrated lime. Several 
thousand gallons of sulfuric acid and several 
tons of hydrated lime are stored at the facility. 
These hazardous substances pose a risk of 
reversible health effects to workers in this and 
nearby facilities. The facility poses a small 
risk of negligible health effects to the public. 
Misoperation of the facility poses a negligible 
threat to the environment. The facility is in 
good physical condition for the current 
mission. 

Building K-1420, Decontamination and 
Uranium Recovery Facility 

This facility, constructed in late 1940s, 
occupies approximately 10,000 square feet. 
Most of the facility is shut down and awaiting 
final D&D, but a small decontamination shop 
operates intermittently. Amounts of special 
nuclear material (SNM) greater than 1 kg, as 
well as other radioactive, hazardous, and 
mixed wastes, are present. There is little 
active work, and few workers now enter the 
facility; this will change as D&D activities 
increase. Materials stored in the facility pose 
a small threat to the environment. The facility 
is being maintained adequately in its 
shutdown condition, although it was cited in 
the DOE Vulnerability Assessment Report for 
Highly Enriched Uranium. 

Building K-1435, TSCA Incinerator 

The TSCA Incinerator, constructed in 1989, 
burns hazardous wastes consisting of oil 
contaminated with polychlorinated biphenyls 
(PCBs), mixed wastes, and other TSCA 
wastes. This is a high efficiency incinerator, 
with an efficiency of 99.9999 percent for PCB 
destruction. This facility is operational and 
functioning as designed. Some of the waste 
material is radioactively contaminated and is 
classified as mixed waste. 
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Building K-1515, Water Treatment Plant 

This facility, constructed in late 1940s, 
operates as a water treatment plant. A 
significant quantity of liquid chlorine (two one
ton cylinders, greater than the threshold 
quantity of 29 CFR 1910.119) is present in the 
facility. The facility is normally unmanned; 
potential environmental damage is 
insignificant. The lack of a modern 
containment system for the chlorine gas 
system is a vulnerability. 

Building K-25, Gaseous Diffusion Building 

This facility, constructed in 1945, occupies 
approximately 45 acres and was used for 
uranium enrichment. The building is shut 
down and awaiting D&D. Storage vaults in the 
facility contain significant amounts of lithium 
hydroxide and RCRA wastes. Major hazards 
include significant amounts (greater than 1 
kg) of SNM dispersed in the shutdown 
process equipment. DNFSB Recommen
dation 94-1, "Improved Schedule for 
Remediation (Nuclear Material Stabilization)," 
applies to this facility. Additionally, 11,000 
tons of caustic lithium hydroxide as well as 
PCBs, hazardous wastes, and mixed wastes 
are stored in the facility. A seismic event or 
tornado could cause a criticality incident in the 
process piping. Current and planned D&D 
activities will place some workers at slightly 
increased risk of injury or exposure. The large 
amounts of lithium hydroxide stored in the 
facility were cited in the recent DOE chemical 
vulnerability study. The lithium hydroxide is 
being removed and shipped off site. It should 
also be noted that holdup highly enriched 
uranium materials were cited in the recent 
DOE Vulnerability Assessment Report for 
Highly Enriched Uranium. 

Facility-Specific Issue 1: Remediation of 
Contaminated Equipment and Piping 

The K-25 Building was shut down without 
proper post-operational cleaning and purging. 
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Coolant and lubricating oils have been 
removed from the process equipment; 
deposits and residues remain in place. 
Deposit amounts and locations are classified, 
and there are nuclear criticality and 
safeguards and security issues. The deposit 
removal project (DRP) has been initiated to 
bring K-25 into compliance with DOE Order 
5480.24 by removing, packaging, and 
relocating quantities of uranium deposited in 
piping and equipment across the site. This 
effort is designed to reduce the probability of 
a criticality incident in the K-25 Building. Hold
up materials in the K-25 site diffusion process 
facilities were specifically excluded from the 
scope of the implementation plan for 
compliance with DOE Order 5480.24. 

Building K-27, Gaseous Diffusion Building 

This facility, constructed in 1945, occupies 
approximately 15 acres and was used for 
uranium enrichment. Significant amounts 
(greater than 1 kg) of enriched uranium 
remain dispersed in process equipment. 
DNFSB Recommendation 94-1, "Improved 
Schedule for Remediation (Nuclear Material 
Stabilization)," applies to this facility. There 
are few workers in the building on a daily 
basis, and they engage in no hazardous 
activities. This will change during D&D. This 
facility poses no credible risk to the public and 
no criticality risk. Although deteriorating, the 
facility is in fair condition. 

Building K-29, Gaseous Diffusion Building 

This facility was constructed in 1951, occupies 
approximately 15 acres, and was used for 
uranium enrichment. Significant amounts 
(greater than 1 kg) of enriched uranium 
remain dispersed in the process equipment. 
DNFSB Recommendation 94-1, "Improved 
Schedule for Remediation (Nuclear Material 
Stabilization)," applies to this facility. There 
are few workers in the building on a daily 
basis, and they engage in no hazardous 
activities. This will change during D&D. This 
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facility poses no credible risk to the public. 
Although deteriorating, the facility is still in fair 
condition. 

Building K-31, Gaseous Diffusion Building 

This facility was constructed in 1951, occupies 
approximately 20 acres, and was used for 
uranium enrichment. Significant amounts 
(greater than 1 kg) of enriched uranium 
remain dispersed in the process equipment. 
DNFSB Recommendation 94-1, "Improved 
Schedule for Remediation (Nuclear Material 
Stabilization)," applies to this facility. 
Hazardous and mixed wastes are stored in the 
facility. There are few workers in the building 
on a daily basis, and they engage in no 
hazardous activities. This will change during 
D&D. This facility poses no credible risk to the 
public. Although deteriorating, the facility is 
still in fair condition. 

Building K-33, Gaseous Diffusion Building 

This facility was constructed in 1954, occupies 
approximately 32 acres, and was used for 
uranium enrichment. Significant amounts 
(greater than 1 kg) of enriched uranium 
remain dispersed in the process equipment. 
DNFSB Recommendation 94-1, "Improved 
Schedule for Remediation (Nuclear Material 
Stabilization)," applies to this facility. 
Hazardous and mixed wastes are stored in the 
facility. There are few workers in the building 
on a daily basis, and they engage in no 
hazardous activities. This will change during 
D&D. This facility poses no credible risk to the 
public. Although deteriorating, the facility is 
still in fair condition. Deposit isolation, to 
minimize the risk of criticality, has been 
completed. 

Building K-1065, A through E, Waste 
Storage Buildings 

The K-1065 waste storage buildings provide 
indoor storage for mixed waste from the pond 
waste management project (PWMP) mixed 
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waste. This waste originated from the K-1407 
B and C ponds, which received runoff from 
plating operations. Sludge dredged from the 
ponds was previously stored in drums in the 
K-1417 storage yard. Under PWMP, the 
drums were repackaged in 21st-Century 
containers and moved to the RCRA-compliant 
K-1065 buildings. The containers are in the 
process of being transported to the Envirocare 
facility in Utah for treatment and disposal. 
This process is expected to be completed by 
2003. As the buildings are emptied of the 
pond waste containers, the space is being 
filled with hazardous wastes removed from the 
vaults in the K-25 building as part of the waste 
management activities at K-25 Site. Although 
9,500 tons of mixed waste is stored in the K-
1065 buildings, it poses no significant 
environmental, safety, or health risk to 
workers or the general public. The drums are 
stored in accordance with requirements stated 
in 40 CFR 265 (RCRA), and the buildings are 
of recent and sound construction. 

4.2 FACILITY SUMMARY 

Table 2 summarizes key facility 
characteristics, including status, hazard 
classification, authorization basis, worst case 
design basis accident, and principal hazards 
and vulnerabilities. 
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5.0 PERFORMANCE MEASURES 

The K-25 contract is evaluated by using 
performance criteria that include performance 
metrics, award fees, and achievements in cost 
reduction. The numerical ratings for 
evaluating these criteria are as follows: 

Outstanding: 
Good: 
Satisfactory 
Marginal 
Unsatisfactory 

96-100 
86-95 
76-85 
66-75 
65 and below 

Fiscal year 1996 is a transition period from a 
compliance-based approach to assessment to 
a more performance-based approach. A 
revised process may be implemented for fiscal 
year 1997, depending on the lessons learned 
while implementing the 1996 approach. 
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Table 2. Facility Summary 

K-1066, Cylinder I Operating I Cat II facility; Approved Basis for Interim Cylinder overpressure and I Significant quantities of radioactive and 
Yards Operation (BIO) for the UF6 Cylinder breach from vehicle accident hazardous materials 

Storage Yards at K-25, K/OPS-0351
, and subsequent fire 

Rev. 1, 4/96 

K-i407ii4i9, Central I Operating I Radiological low facility hazard; Available I Toxic/radioactive material Significant quantities of hazardous 
Neutralization Facility Safety Analysis ASA/CNF/30/RI containment breach from chemicals, sulfuric acid, sodium 

seismic event and pipe break hydroxide, and hydrated lime. 

K-1420, Awaiting Cat II facility; Approved BIO of Building Nuclear criticality initiated by Significant amounts of SNM (more than 
Decontamination and D&D; decon K-1420, K/OPS-052, Rev. 0, 8/28/95, earthquake and water from 1 kg); other radioactive, hazardous, and 
Uranium Recovery shop approved 9/11 /96 sprinkler system pipe break mixed wastes 
Facility operational 

K-1435, TSCA Operating Radiological-moderate facility hazard; Large fire resulting from I Large quantities of hazardous and 
Incinerator Safety Evaluation Report dated 8 Dec independent causes or severe mixed wastes 

95; Facility Classification Technical natural phenomena. 
Evaluation Report TSCA-ACS-RQT- Site Boundary: 6.0E+O mrem 
2005 Rev 1 ; Auditable Safety Analysis City of Oak Ridge: Equivalent 
Report TSCA-ACS-RQT-2001 Rev O; exposure of 4970 µg of PCB to 
Health and Safety Plan TSCA-ACS- residents 
PRG-7002 Rev 0 

K-1515, Water I Operating I Nonnuclear-moderate facility Unmitigated chlorine release I Significant quantities of chlorine gas 
Treatment Plant initiated by a rupture of either 

or both c linders2 

K-25 Gaseous I Shutdown, I Cat II facility; Approved BIO for High- Nuclear criticality initiated by I Significant quantities of enriched 
Diffusion Building awaiting D&D Enriched Uranium Process Buildings at earthquake and water from uranium in equipment, storage of 

K-25 Site, K/OPS-050, Rev. 0, 8/25/95, roof leaks and sprinkler system lithium hydroxide, mixed wastes 
nin.o. hr,::.~kc;: 
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:;i:;:iii!l!Ti1f!.~m~: ·· 
K-27 Gaseous 
Diffusion Building 

K-31 Gaseous 
Diffusion Building 

K-33 Gaseous 
Diffusion Building 

K-1065 

Shutdown, 
awaiting D&D 

Shutdown, 
awaiting D&D 

Shutdown, 
awaiting D&D 

Operating 
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Table 2 (cont'd). Facility Summary 

Cat Ill facility; Approved BIO for High
Enriched Uranium Process Buildings, 
K/OPS-050, Rev.a, 8/25/95 

Cat II facility; Approved BIO for Low
Enriched Uranium Process Buildings, 
K/OPS-038, Rev. 0, 8/25/95 

Cat II facility; Approved BIO for Low
Level Enriched Uranium Processing 
Buildings, K/OPS-038, Rev. 0, 8/25/95 

Radiological-Moderate; K-1065 
Auditable Safety Analvsis 

Nuclear criticality initiated by 
earthquake and water from 
roof leaks and sprinkler system 

ioe breaks 

Nuclear criticality initiated by an 
earthquake and water from 
roof leaks 

Nuclear criticality initiated by an 
earthquake and water from 
roof leaks 

Seismic event causing release 
from drums 

Significant quantities of enriched 
uranium in process equipment 

Significant amounts of enriched 
uranium in equipment; hazardous and 
mixed wastes in storaoe vaults 

Significant amounts of enriched 
uranium in equipment; hazardous and 
mixed wastes in storage vaults 

Mixed waste in 21st-Century containers 
and hazardous waste 

1. BIO K/OPS-035 has been approved by OR. Of the six cylinder yards, five were category II (B,E,J,K,L); one was category Ill (F) . 
2. Catastrophic rupture of either or both cylinders was not considered credible since the cylinders are fabricated to Department of Transportation specifications and relief 

valves are sized for fire exposure. 

14 December 1996 



SITE PROFILE 

Office of Oversight 
Environment, Safety and Health 

U.S. Department of Energy 



PROFILE OF 

Y-12 PLANT 

December 1996 

Office of Oversight 
Environment, Safety and Health 

U.S. Department of Energy 



FOREWORD 

Site profiles summarize the effectiveness of Department of Energy (DOE) line 
management in implementing the Secretary of Energy's guiding principles of safety 
management; the effectiveness of DOE environment, safety, and health (ES&H), and 
safeguards and security (S&S) programs; and key site characteristics such as organization, 
contract reform, significant issues, key facilities, performance measures, and site initiatives 
and activities. 

Profiles are a valuable planning tool for the DOE Office of Oversight in focusing appraisal 
activities, allocating staff resources, and analyzing Departmental trends. Profiles also 
serve as an authoritative reference for other stakeholders. They assist in answering critical 
questions about the state of the DOE complex: How effective are site management 
systems/programs? What trends require immediate attention? How safe are site workers 
and the public? And is the environment being adequately protected and restored? The 
analysis of the performance data contained in the site profiles provides baseline 
information regarding safety or security program weaknesses, thus allowing timely 
intervention by Department management. This information is reported in a format 
designed to highlight essential missions, performance, significant issues, and operational 
data at a management level. 

The Office of Oversight maintains site profiles on 20 major DOE sites. Each profile is 
normally updated semiannually through a rigorous process led by the Oversight Offices of 
Planning and Analysis and EH Residents, with significant contributions from the Offices of 
Security Evaluations and ES&H Evaluations. Line management plays a key role by 
verifying that the information is accurate, current, significant, clear, and balanced. 

Site profiles are developed using an institutionalized process of collecting data from 
multiple sources, and then collating, synthesizing, and analyzing this information to develop 
an accurate evaluation of ES&H and S&S performance at the site. The data that forms the 
basis of a site profile comes from sources both internal and external to the Department of 
Energy. Site profiles will evolve in content and form as necessary to meet their intended 
objective--to have available current, comprehensive, summaries of ES&H and S&S 
information pertaining to key DOE sites. 

The site profile reflects the Office of Oversight's analysis of the best available data, and 
was verified for factual accuracy by line management prior to dissemination. Since profiles 
describe site conditions at the time of distribution, they may not reflect recent changes. If 
real time confirmation of information is required, the reader should query line management 
directly. 
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Y-12 PLANT 

OVERVIEW 

SITE CHARACTERISTICS 

Site characteristics include information on size and location, mission, 
organization, contractual status, and major initiatives and activities. 

Date Established: 1942 

Present Mission: Weapon component dismantlement; special 
nuclear material (SNM) storage; maintenance of technical capability 
for weapons development and production, stockpile maintenance 
and evaluation, and nonproliferation and arms control; technology 
transfer. 

Size: 811 acres 

Employees: 4000 as of July 29, 1996, representing a reduction from 
6,388 as of September 30, 1994. 

Annual Budget: The total fiscal year (FY) 1998 estimated site 
budget is: $469.8M for FY 1996, $482.1 M for FY 1997, $612.8M for 
FY 1998. 

Cognizant Secretarial Officer: Assistant Secretary for Defense 
Programs (DP); principal DP offices include DP-20, Deputy Assistant 
Secretary for Military Application and Stockpile Management, and 
DP-24, Office of Site Operations. 

Responsible Operations/Area Office: Department of Energy 
(DOE) Oak Ridge Operations Office (OR)/Y-12 Site Office (YSO). 

Management and Operating Contractor: Lockheed Martin Energy 
Systems (LMES). 

Fissile Material: 171.9 metric tons of enriched uranium; other SNM 
(December 1993) 

Significant Commitments to Stakeholders: Programmatic 
Agreement Concerning Management of Historic and Cultural 

0-1 

Additional information on 
site characteristics is 
provided in Section 1.0, 
starting on page 1. 

Lockheed Martin Energy 
Systems is the manage
ment and operations 
contractor at Y-12. 
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Properties at the Oak Ridge Reservation is an agreement among 
OR, the Tennessee State Historic Preservation Officer, and the 
National Advisory Council on Historic Preservation. Land Disposal 
Restriction Federal Facility Compliance Agreement is an agreement 
between Environmental Protection Agency (EPA) Region IV and 
DOE and requires DOE to submit plans for treatment of radioactive 
mixed wastes and to clean up several legacy sites. The Tennessee 
Oversight Agreement with the Tennessee Oversight Division of the 
Tennessee Department of Environment and Conservation (TDEC) 
establishes a mechanism for TDEC to advise and assist in assuring 
that DOE's activities do not adversely impact the public health, safety, 
and environment. Defense Nuclear Facilities Safety Board (DNFSB) 
recommendations directly affecting Y-12 include: 92-2, "Facility 
Representatives"; 93-3, "Improving DOE Technical Capability in 
Defense Nuclear Facilities"; 93-6, "Maintaining Access to Nuclear 
Weapons Expertise in the Defense Nuclear Facilities Complex"; 94-
1, "Improved Schedule for Remediation in the Defense Nuclear 
Facilities Complex"; 94-4, "Deficiencies in Criticality Safety at Oak 
Ridge Y-12 Plant"; and 95-2, "Safety Management." 

Unions: The Atomic Trades and Labor Council represents 1,700 
hourly workers and consists of 16 craft unions that negotiate a 
common labor agreement. 

Major Site Activities: 

The predominant programmatic activity at Y-12 is the resumption of 
the Plant's enriched uranium operations. Most of the uranium storage 
activities and depleted uranium operations at Y-12 have been 
restarted. For the restarted facilities, program improvements are 
being institutionalized through improvements in the conduct of 
operations program. 

Building 9201-4 has been shut down and transferred to the Office of 
Environmental Management (EM) for decontamination and 
decommissioning (D&D). 

ENVIRONMENT, SAFETY, AND HEAL TH (ES&H) ISSUES 

A sitewide issue is an issue present at multiple facilities or within 
ES&H programs that impact sitewide operations. A facility-specific 
issue is limited to a particular facility or building. 

Sitewide Issue 1: One major Y-12 nuclear operation (enriched 
uranium operations) remains in stand-down because of widespread 
conduct of operations deficiencies identified in 1994. 

Sitewide Issue 2: Upgrading radiological control practices at Y-12 
(to comply with Title 10, Code of Federal Regulations, Part 835, and 
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Six Defense Nuclear 
Facilities Safety Board 
recommendations 
directly affect Y-12. 

One common labor 
agreement covers 16 
craft unions. 

Additional information on 
sitewide issues is 
provided in Section 3. 0, 
starting on page 8. 

There are three sitewide 
issues at Y-12. 
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to implement the DOE Radiological Control manual) is an ongoing, 
extensive activity that is receiving high levels of attention. 

Sitewide Issue 3: Identified deficiencies in electrical safety, 
protective equipment, work control, training, personnel qualification 
requirements, configuration control, and lockout/tagout are receiving 
significant management attention. 

KEY FACILITIES 

A key facility is a facility or building that is significant from an 
environment, safety, and health perspective. At some sites, a key 
facility can be a group of facilities with similar missions, activities, 
hazards, or vulnerabilities. 

Building 9201-4, Alpha 4 - This facility was originally used for 
electromagnetic separation of uranium. It was later used for 
separation of lithium isotopes. The facility is currently shut down. 
However, all major plant utilities run through the building (it is the hub 
of the entire electrical system of Y-12). 

Building 9201-S. Alpha S - This facility is used to process and 
manufacture depleted uranium parts. 

Building 9201-SN/SW, Alpha SN/SW - This facility is used to 
machine depleted uranium. The facility is operational. 

Building 9204-2, Beta 2 - This facility is used for lithium production 
and manufacturing. This facility is operational. 

Building 9204-2E, Beta 2E - This facility is currently used for: (1) 
processing, cleaning, assembling, welding, and preparing nuclear 
components for shipment; (2) disassembling, storing, and preparing 
non-nuclear components for shipment; (3) dismantlement; and (4) 
quality evaluation and component certification. 

Building 9204-4, Beta 4 - This facility is used for disassembly, 
testing, and storage of warhead components produced at Y-12. The 
mission of this facility is being moved to Building 9204-2E; the move 
is scheduled to be complete by the year 2002. A portion of the facility 
is also used for processing depleted uranium and non-uranium 
metals. This facility is operational. 

Building 9206 - This facility was used to recover enriched uranium 
from scrap and trash. However, it is in stand-down, with limited 
operations being performed, due to conduct of operations concerns. 
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Additional information 
on key facilities is 
provided in Section 4.0, 
starting on page 9. 

There are 10 key 
facilities at Y-12. 
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Building 9206 has been scheduled for future D&D. 

Building 9212 Complex - This facility is used to recover and purify 
enriched uranium and to process the enriched uranium into usable 
products or into forms suitable for long term storage. The main 
operations performed are chemical recovery and casting. However, 
this facility is in stand-down with limited operations being performed 
due to conduct of operations concerns. 

Building 9215 Complex - This facility is used for processing and 
manufacturing enriched and depleted uranium parts. The depleted 
uranium and Enriched Uranium Transport Organization (EUTO) 
portions of the facility are operational. 

Building 9720-5 - This facility is used for storing enriched uranium 
weapons parts, assemblies, and other SNM for Y-12. The facility is 
operational. 

Building 9995 - This facility is used as an analytical laboratory, 
among other tasks, to assay nuclear components. The facility is 
operational. 

Special Nuclear Material Transportation - Medium-sized package 
trucks are used to transport SNM within Y-12. The trucks are 
operational. 

SITE PERFORMANCE 

Site performance is based on an analysis of available data on 
facilities and programs. This includes information from Office of 
Oversight activities, augmented by valid and relevant external and 
internal sources. Site performance is evaluated in terms of three of 
the guiding principles for safety management. 

Overall Safety Management Program - NOT EVALUATED 

Principle #1 - Line Management Responsibility - NOT 
EVALUATED 

Improved definition of roles and accountability in criticality safety and 
electrical safety programs. 

Lack of effective oversight of occurrence reporting program. 
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Additional information 
on site performance is 
provided in Section 2.0, 
starting on page 4. 
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Principle #2- Comprehensive Requirements - NOT EVALUATED 

Historical deficiencies in implementation of conduct of operations, 
electrical safety, criticality safety, and occurrence reporting programs. 

Recognized improvement in each of these programs. 

Principle #3 - Competence of Personnel - NOT EVALUATED 

Criticality safety training program underwent extensive review. 

Supervisor training developed for addressing employee concerns. 

PERFORMANCE MEASURES 

Performance measures are quantitative and qualitative indications of 
ES&H performance taken from such sources as the Occurrence 
Reporting and Processing System and the Computerized Accident! 
Incident Reporting System, as well as contractually mandated 
indicators of performance. 

The Y-12 Plant has established an integrated set of performance 
metrics for fiscal year 1997, covering mission, resumption, ES&H, 
and business planning. These metrics are expressed in the form of 
goals that DOE expects the contractor to meet. Upon meeting a 
particular goal, the contractor earns a specified percentage of the fee 
pool. Any shortfall in meeting the goal results in less fee, while 
exceeding a particular metric could result in earning a higher 
percentage of the fee pool. 
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Additional information on 
performance measures 
is provided in Section 5.0 
starting on page 15. 

The four general areas 
covered by performance 
metrics are core mission 
areas; resumption; envi
ronment, safety, and 
health; and business 
planning. 
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Figure 1. Y-12 Plant Map 
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SITE PROFILE -- Y-12 PLANT 

1.0 SITE CHARACTERISTICS 

1.1 SITE LOCATION AND SIZE 

The Oak Ridge Y-12 Plant is situated at the 
eastern end of the Oak Ridge Reservation, 
adjacent to the city of Oak Ridge, in Anderson 
County, Tennessee. The plant, consisting 
of 531 buildings containing over 7,000,000 
square feet of space, occupies an area 
approximately 0.67 mile wide and 3.2 miles 
long. 

1.2 SITE MISSION 

Y-12 was originally constructed in 1943 as 
part of the Manhattan Project. Its initial 
mission was the separation of fissionable 
isotopes of uranium (U-235) by the electro
magnetic process. Over the ensuing years, 
Y-12 has become a highly sophisticated 
nuclear weapons component manufacturing 
and development engineering organization. 

The mission at Y-12 changed at the end of 
the Cold War from producing nuclear weapon 
components to maintaining the capability to 
produce secondaries and cases (capability 
assurance). Current Y-12 missions include 
receipt, storage, and protection of uranium 
and lithium materials and parts; directive work 
(process technology and development 
support); stockpile surveillance (quality eval
uation); material recycle/recovery; and dis
mantlement capability and facility transition. 

Y-12 core stockpile management (CSM) 
missions support the maintenance and eval
uation of the stockpile through manufacturing, 
process technology, and development assist
ance. The site continues to move to a con
solidated and downsized Defense Programs 
reduction footprint. 

1 

1.3 SITE ORGANIZATIONS AND CON
TRACT STATUS 

SITE ORGANIZATION 

Oak Ridge Operations Office 

The Oak Ridge Operations Office (OR) is 
responsible for managing and overseeing 
operations of all facilities under its jurisdiction. 
The three largest sites are located in Oak 
Ridge, Tennessee: the Oak Ridge National 
Laboratory (ORNL), Y-12, and K-25. OR 
continues to maintain a presence at Paducah 
and Portsmouth Gaseous Diffusion Plants 
primarily for environmental remediation and 
waste management. 

OR has delegated all day-to-day operational 
functions of ORNL, Y-12, and K-25 to the 
Department of Energy (DOE) site offices, 
headed by a site office manager and asso
ciated support staff, except for day-to-day 
environment, safety, and health (ES&H) 
functions at ORNL and K-25. These are per
formed by the OR matrix organization. The 
staff at the site offices are considered a line 
function, and report through the site office 
manager to the appropriate OR assistant 
manager (Defense Programs, Energy 
Research, Environmental Management, or 
Uranium Enrichment Operations). 

The OR Manager is the Contracting Officer for 
all OR projects. The site office managers are 
designated as Contracting Officer's Repre
sentatives for most of the projects at their 
sites, except those administered directly by 
OR or another line function. For example, the 
DOE Y-12 Site Manager is responsible for all 
day-to-day production/operation related activi
ties at Y-12 but is not responsible for environ
mental restoration and waste management 
activities, which are managed by the Assistant 
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Manager for Environmental Management. 
Neither are the site office managers responsi
ble for contracts managed by other elements 
of OR, such as the Oak Ridge Federal/ 
Integrated Communications Network 
(ORF/ICN), which is managed by OR's Infor
mation Resources Management Division. 

Y-12 and K-25 sites are operated by 
Lockheed Martin Energy Systems (LMES). 
LMES has created a structure similar to OR 
and assigned day-to-day plant-level opera
tions to each site's management chain. 
LMES has retained certain functions at its 
corporate office, such as administering large 
subcontracts than operate at more than one 
site. For example, the M. K. Ferguson-Oak 
Ridge Company, managed by LMES, is the 
Construction Manager for all major OR sites. 

OR also administers other contracts for the 
Oak Ridge Reservation, including the contract 
with Johnson Control, Inc. for management of 
the Oak Ridge Water Treatment Plant and 
maintenance of roads and grounds; U.S. 
West for ORF/ICN; Bechtel National Corpora
tion for environmental remediation and 
demonstration projects; and Jacob Engineer
ing and Lockwood Greene for architect/ 
engineering services. OR has recently begun 
a contracting process whereby specialized 
services are contracted and managed by 
LMES or others. These projects are also 
considered outside the normal scope of the 
DOE site offices responsibilities. 

Recent staff realignments within OR have 
resulted in the matrixing of most support staff 
functions to the three OR sites. For example, 
most of the technical staff within the OR 
Safety and Health Division have either been 
reassigned to one of the three OR sites or 
transferred to support organization within 
OR's Environmental Protection Division. It is 
unclear at this time how OR will discharge 
responsibilities for conducting multifunctional 
appraisals, special reviews, and other 
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processes previously assigned to the Safety 
and Health Division. 

Y-12 Site Organizations 

OR manages the activities at Y-12 and 
established the Y-12 Site Office (YSO) to 
oversee contractor activities at the Plant. 
YSO has about 35 employees who report to 
the YSO Manager, who reports to the OR 
Manager through the Assistant Manager for 
Defense Programs. 

OR has 660 full time equivalent (FTE) staff. 
With strategic realignment of DOE, OR will 
lose 55 FTEs in the next two years and 100 
FTEs over the next five years. It is not clear 
how many FTEs will be lost at YSO. 

LMES announced the next phase of 
workforce downsizing on August 26, 1996. 
The total downsizing announced by OR in 
May 1995 is estimated to total 900 LMES jobs 
by the end of fiscal year (FY) 1996. These 
reductions are in anticipation of lower budgets 
in FY 1997 as well as completion of previously 
funded projects, restructuring, and 
reorganization. 

Finance Issues 

Contract Reform and Status 

LMES is the integrating contractor. LMES (or 
its predecessor organization) has operated Y-
12 since 1984. The LMES contract was due 
to expire in March 1996; however, an exten
sion through March 1998 was authorized in 
1995. (This contract extension required that 
ORNL be placed under a separate contract, 
which was negotiated with a new entity, 
Lockheed Martin Energy Research Corp., 
effective January 1996 and extending through 
March 1998.) A new performance-based 
management contract was negotiated and 
signed with LMES in August 1995, effective 
October 1995 through March 1998. This new 
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contract incorporated all of the major 
elements of the Department's contract reform 
initiative: providing objective vs. subjective 
performance measures, establishing perfor
mance incentives through multiple fee 
arrangements, emphasizing and providing 
incentive for cost reduction, shifting of risk 
and liability to the contractor. 

On August 6, 1996, the Department 
announced its decision to extend the contract 
with LMES for the operation of the Y-12 Plant 
for two years, through March 2000. The 
primary reason for this decision is to avoid 
any disruption of some critical Department of 
Defense requirements. 

The total FY 1998 estimated site budget 
(Fiscal Year 1998 =Requirements Case) is: 

FY 1996 FY 1997 FY 1998 

$469.8M $482.1M $612.8M 

The FY 1998 ES&H budget plan (Target) for 
Environment (E) and Safety and Health (S&H) 
is: 

FY 1996 =$81,321K 

Direct= $44,581 K I indirect= $36,740K 

E 
$16,207; 

S&H 
$8,374 

E S&H 
$14,338 $22,401 

FY 1997 = $84,483K 

Direct = $50,458K I indirect = $34,024K 
E S&H E S&H 
$24,273 $26, 185 $12,513 $12,511 

FY 1998 = $66,734K 

Direct= $34,631 K I indirect =$32, 102K 
E S&H E S&H 
$16,683 $17,948 $11,872 $ 20,230 
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Budget Issues 

Two significant unfunded compliance (or 
compliance related) activities are included in 
the current plan: 1) fire protection engineer
ing, and 2) Y-12 sitewide environmental 
impact statement. 

Failure to fund the Fire Protection Engineering 
activity will delay various fire hazards analyses 
and other needed assessments. 

The Y-12 sitewide environmental impact 
statement activity has high compliance value 
but small ES&H risks and is a line item for 
FY 1999. 

1.4 MAJOR SITE INITIATIVES/ACTIVITIES 

Environmental Restoration 

Y-12, as part of the Oak Ridge Reservation, 
was placed on the National Priorities List 
under the Comprehensive Environmental 
Response, Compensation, and Liability Act 
(CERCLA) in December 1989. 

Waste Management 

Waste is present in several locations at Y-12. 
Extensive waste management activities are 
ongoing. Radioactive contaminated poly
chlorinated biphenyl waste is currently stored 
beyond the one-year disposal requirement. 
Negotiation of a Federal Facility Compliance 
Agreement with Environmental Protection 
Agency (EPA) Region IV is ongoing. The site 
is under a moratorium for offsite shipment of 
hazardous waste. The site stores waste in 
accordance with DOE requirements. The 
lawsuit filed by Friends of the Earth, Inc. for 
alleged violations of the National Pollution 
Discharge Elimination System (NPDES) per
mits for Y-12, K-25, and ORNL was settled in 
September 1996. 
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The Y-12 Waste Management Organization 
received a formal notification of enforcement 
from the U.S. Environmental protection 
Agency (EPA) on October 16, 1996. LMES 
received a Complaint and Compliance Order 
specifying a proposed civil penalty of $22,000 
for alleged violations related to posting, 
inspection, and personnel training at one of 
the Y-12 Site Resource Conservation and 
Recovery Act (RCRA) facilities. DOE 
received similar reports in February on an 
Assessment of Civil Penalty issued by the 
State of Tennessee Department of Environ
ment and Conservation (TDEC), but the 
enforcement action was later dismissed/ 
withdrawn by TDEC. 

The Departmental report "Complex Wide 
Review of DOE's Low Level Waste Manage
ment ES&H Vulnerabilities," published in May 
1996, cited Oak Ridge Reservation (ORR) as 
having special-case waste with no path 
forward for disposition. Special-case wastes 
and some higher-activity wastes are being 
stored in generator facilities, such as hot cells. 
These wastes have not been characterized 
due to a lack of a plan for disposal. ORR was 
also cited as one of the sites within the 
complex where low level waste (LLW) is being 
stored under inadequate conditions. Specifi
cally, the report cited continuing releases from 
waste storage pads (waste storage pads and 
scrap metal storage areas), a process and 
tracking system that is not fully developed, 
uncharacterized legacy waste, and emer
gency management planning for natural 
phenomena impacting ORR LLW manage
ment that may not be comprehensive in 
addressing outdoor storage of LLW and 
materials in the scrap metal yard. 

Decontamination and Decommissioning 

Building 9201-4 has been shut down and 
transferred to the Office of Environmental 
Management (EM) for decontamination and 
decommissioning (D&D). Other major 
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facilities being considered for future D&D are 
Buildings 9206, 9204-4, and 9201-5. 

Programmatic Activities 

The predominant programmatic activity at Y-
12 is the resumption of the Plant's enriched 
uranium operations. Additionally, for the 
restarted facilities, program improvements are 
being institutionalized through improvements 
in the conduct of operations program. Signifi
cant resources are devoted to these activities. 

Mentoring Activities 

Upgrades to the Y-12 site fire alarm system 
are being installed under a line item project. 
Work is also under way to upgrade portions of 
the electrical distribution system. 

Construction Activities 

None. 

Special Interest Items 

Local Interest 

Reductions in force by LMES were 
announced on August 26, 1996, as a 
continuation of the downsizing announced by 
OR in May 1995 and are estimated to total 
approximately 900 jobs by the end of FY 
1996. (Source: OR Weekly report 9/6/1996) 

Congressional Interest 

No items were identified as having significant 
congressional interest. 

2.0 SITE PERFORMANCE 

2.1 CONCEPTUAL BASIS FOR 
EVALUATION 

The essential characteristic of successful 
programs and projects is the recognition and 
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understanding of the need for an effective 
management system that ensures adequate 
control over all aspects of the program or 
project. In 1994, the Secretary of Energy 
established the principles and criteria that the 
Department deemed necessary for an effec
tive safety management program. These 
principles include: 

• Principle #1: Line managers are responsi
ble and accountable for safety. 

• Principle #2: Comprehensive requirements 
exist, are appropriate, and are executed. 

• Principle #3: Competence is commensurate 
with responsibilities. 

2.2 SAFETY MANAGEMENT PROGRAM 
IMPLEMENTATION OF THE GUIDING 
PRINCIPLES 

This interim evaluation was developed using 
the results of surveillances performed by the 
Office of EH Residents and other Office of 
Oversight data sources. The absence of an 
independent oversight evaluation at Y-12 
suggests that the information presented 
should not necessarily be considered repre
sentative of overall ES&H performance across 
Y-12, but an indication of ES&H performance 
of the program and/or facility identified. 
Where sufficient information was not available 
to make a comprehensive assessment of 
either the implementation of a guiding 
principle (Section 2.2) or an implementing 
program (Section 2.3), a limited evaluation or 
specific example of performance based on 
the best available information is provided. 

Principle #1 - Line Management Responsi
bility for Safety 

DOE line management has generally 
accepted responsibility for oversight of ES&H 
programs and activities. Some ES&H pro
grams (e.g., criticality safety, electrical safety, 
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employee concerns ) have improved their 
definition of roles and responsibilities and 
show an increased accountability for perfor
mance. Conversely, there is lack of effective 
oversight of the contractor's occurrence 
reporting program. 

Detailed examples related to Guiding 
Principle #1 taken from EH Resident sur
veillances include the following: 

• YSO provides quarterly line management 
oversight to the Y-12 criticality safety 
program. 

• The roles of the Employee Concerns 
Manager, OR Safety and Health Division, 
and the Contracting Officer Representative 
need to be clarified to effectively address 
occupational safety and health concerns 
under DOE Order 5480.29. No OR 
organization is responsible for ensuring that 
the contractor's response is adequate, or 
that the contractor is actively tracking the 
concern, or for verifying completion of the 
action. An LMES-wide procedure was 
issued; although it outlined a compre
hensive and credible internal employee con
cerns system, it does not incorporate 
contractor requirements contained in ORIG 
N 5480.29. However, the YSO ES&H 
Branch has actively and thoroughly 
examined all "informal" employee concerns 
brought to its attention. These are con
cerns that have not been formally submitted 
either via the contractor employee concerns 
system or through DOE Order 5480.29. 

• YSO line management does not conduct 
formal audits or appraisals of the con
tractor's occurrence reporting system to 
assess compliance with DOE Order 
5000.38. OR does conduct formal 
appraisals of the contractor's occurrence 
reporting performance through the Multi
functional Appraisal Process; however, this 
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is performed at intervals of more than two 
years. 

Principle #2 Comprehensive 
Requirements 

While ES&H program requirements are 
generally defined and documented, their 
implementation is not always effective. 
Historically, there have significant deficiencies 
in several ES&H programs, such as conduct 
of operations, electrical safety, criticality 
safety, and occurrence reporting. There has 
been recognized improvement in each of 
these programs, although some weaknesses 
remain (see Section 2.3). 

Principle #3 - Competence Commensurate 
with Responsibilities 

The criticality safety training program has 
undergone extensive review and is the 
subject of ongoing attention from DOE and 
contractor management. Training plans and 
records are comprehensive and accessible. 
Responsible managers are knowledgeable 
and proactive about the Y-12 criticality safety 
training program. 

LMES has developed training for supervisors 
in addressing employee concerns. Essentially 
all Y-12 managers have received this training. 
This training is additional to that required for 
all employees on the overall employee 
concerns system. 

2.3 IMPLEMENTING PROGRAMS 

Environmental Protection Program 

Not evaluated. 

Nuclear Safety Program 

The criticality safety program has undergone 
extensive internal and external scrutiny in the 
last year. Many program improvements have 
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been implemented, such as a new format for 
criticality safety approvals (CSAs), increased 
surveillances of CSAs by Operations and 
Criticality Safety staff, and enhanced imple
mentation of criticality safety requirements via 
operating procedures. The program elements 
of criticality safety training and the criticality 
accident alarm systems are adequate. 

Worker Safety and Health Program 

Worker safety and health programs are not 
consistently implemented across all functional 
areas. DOE has not assured that all LMES 
personnel at Y-12 who are involved in 
incidental hoisting and rigging activities use 
the hoisting and rigging equipment in con
formance with approved practices. Electrical 
safety programs are receiving significant 
management attention at Y-12 as a result of 
recent incidents. Detailed examples taken 
from EH Resident surveillances include the 
following: 

• Damage to wire rope hoisting equipment 
indicates exposure to forces not normally 
encountered during proper use and 
handling. Such damage suggests improper 
hoisting and rigging practices (such as point 
loading of slings, which can lead to defor
mation of the wire rope structure, accelera
ted wear of the wire rope, and possible 
metallurgical damage). 

• Numerous deficiencies in electrical safety 
have been identified. In 1994, there were 
two significant incidents involving electrical 
maintenance at Y-12. Extensive corrective 
actions plans were prepared and are being 
implemented. 

Numerous epidemiologic studies have been 
carried out to assess the health effects on 
the population living near or working at Oak 
Ridge facilities. Oak Ridge has had more 
studies carried out than any other site 
reviewed for the Storage and Disposition of 
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Weapons-Usable Fissile Materials Preliminary 
Environmental. Epidemiologic studies asso
ciated with Y-12 have shown: 

• No excess cancer mortality was observed in 
the population living in the surrounding 
counties. 

• There were no differences in urine or hair 
mercury levels between individuals with 
potentially high mercury exposures com
pared to those with little potential exposure. 

Facility Safety Program 

Conduct of Operations 

Widespread deficiencies in conduct of opera
tions have been identified, resulting in stand
down of a number of Y-12 nuclear facilities. 
Corrective actions are being implemented; 
however, a recent management self-assess
ment indicated that further improvements are 
necessary. There have been several viola
tions of operational safety requirements (see 
Section 4.1 ). There has been considerable 
improvement in the Y-12 occurrence reporting 
program, although deficiencies, such as 
timely root cause and corrective action identi
fication, remain. Detailed examples taken 
from EH Resident surveillances include the 
following: 

• Too often, Y-12 does not determine root 
causes and corrective actions and docu
ment them (as soon as practical) in the 
occurrence report. 

• Y-12 does not effectively meet DOE Order 
5000.3B submittal requirements for 10-day 
update reports when an occurrence will not 
be finalized within 45 days of categorization, 
for closeout and signoff of the final report by 
the facility manager, and for review and sign 
off of the final report by the Facility 
Representative. 
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• On a quarterly basis, Y-12 reports personal 
contaminations as collections of similar 
occurrences on a single report. The 1994 
reports are either 10-day or 10-day updates. 
There is no identification of root cause or 
corrective action to prevent recurrence for 
36 of 68 reported events. 

Since the stand-down of the Y-12 Plant, 
seven Facility Representatives have been 
placed in the key facilities of the plant. They 
have performed formal audits of the con
tractor's compliance with DOE Order 232.1, 
Occurrence Reporting and Processing of 
Operations Information. This is in addition to 
monitoring the performance of the contractor 
on a day-to-day basis. 

YSO is working with LMES to strengthen the 
root cause and corrective action portions of 
the occurrence report. 

Authorization Basis 

Y-12 safety documentation is being updated 
though the safety analysis report upgrade 
program (SARUP), with a milestone of 
December 1998 to be in full complia_nce with 
DOE Orders 5480.22 and 5480.23. Addi
tionally, Y-12 has issued an implementation 
plan for the two orders that schedules 
activities for each nuclear facility to meet the 
1998 milestone. The current authorization 
basis consists of existing safety documenta
tion identified in the authorization basis list for 
Y-12 (ABL-YS0-01, R6 - a DOE controlled 
document). Y-12 has developed several 
basis for interim operations (BIO) documents 
on facilities and specific processes specific 
basis, such as the approved BIO for lithium 
operations. 

Assessments of the unreviewed safety 
question (USO) program have identified 
significant implementation deficiencies 
regarding compliance with DOE Order 
5480.21. Y-12 performed root cause analysis 
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and determined that the reason for the 
condition is that USO program policy was 
not adequately defined, disseminated, or 
enforced. Corrective actions plans were 
developed to address short- and long-term 
actions to address the problem. 

2.4 Safeguards and Security Program 

The Office of Security Evaluations inspection 
of March 21-April 6, 1994, noted strengths 
and weaknesses in each of the topics 
reviewed under the management and over
sight. Protection program management were 
found to provide the necessary leadership 
and direction and the management processes 
functioned effectively, although additional 
effort was needed to ensure timely com
pliance with new DOE order requirements and 
continued improvement of the self-assess
ment programs. While many personnel 
security asssurance program (PSAP) ele
ments were in place, PSAP had not been fully 
implemented and a number of implementation 
and administration deficiencies were evident 
in existing portions of the program. 

Protection Program Management. For the 
most part, program control mechanisms were 
documented and executed. Multiple external 
and internal review mechanisms provide 
management with the tools to determine the 
status of programs and the basis for 
necessary corrective actions. However, the 
1994 inspection identified a concern over 
deficiencies that were either not identified or 
were identified but not adequately corrected 
by Oak Ridge control systems. While addi
tional emphasis is required in this area, the 
protection program management systems at 
OR and Y-12 were generally effective. 

Protection of Special Nuclear Material. 
Although weaknesses were evident in 
material control and accountability and in 
some elements of the physical security 
systems, the Y-12 program was effective in 
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addressing both the insider and outsider 
threat to special nuclear material. 

Protection of Information. The Y-12 program 
for protecting information was effective in 
protecting classified documents and unclassi
fied information stored and processed on 
computer systems. However, classified parts 
and other materials were not always effec
tively protected against the insider threat. In 
addition, the procedures in place to meet 
classified material storage requirements did 
not adequately compensate for identified 
weaknesses, and did not provide the required 
level of protection. This status is supported 
by recent facility officer communications with 
the site. 

3.0 SITEWIDE ES&H ISSUES 

3.1 ISSUE DESCRIPTIONS 

Sitewide Issue 1 : Conduct of Operations 

Enriched uranium and quality evaluation at 
Y-12 remains in stand-down due to wide
spread deficiencies in conduct of operations 
that were identified in 1994. Selected crucial 
operations are performed in these areas 
under control of a special operations package. 
Defense Nuclear Facilities Safety Board 
(DNFSB) Recommendation 94-4, 
"Deficiencies in Criticality Safety at Oak 
Ridge Y-12 Plant," provides a detailed 
background of these conduct of operations 
problems. 

Briefly, a DNFSB staff member identified a 
nuclear criticality safety infraction at Y-12 in 
September 1994. Because of improper 
management response to the infraction, Y-12 
operations were placed in stand-down. In the 
days following the stand-down, hundreds of 
similar nuclear criticality safety deficiencies 
were identified at the Plant and at the other 
DOE sites in Oak Ridge. As a result, the 
stand-down was continued for most of the 
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plant nuclear operations. Operations in Y-12 
facilities have been resumed in phases. Some 
have already begun, such as the warehousing 
and shipping, and the assembly and 
disassembly operations. Others, such as 
Building 9212 operations with fissionable 
materials, have not been resumed. 

Sitewide Issue 2: Radiological Control 
Implementation 

The upgrade of radiological control practices 
at Y-12 to comply with Title 10, Code of 
Federal Regulations, Part 835, and to imple
ment the DOE Radiological Control Manual is 
an ongoing, extensive activity. A number of 
audits and assessments of radiological control 
practices at Y-12 resulted in a number of 
findings and corrective action plans. An 
improving trend has been noted. 

Y-12 has issued a 10 CFR 835 Implementa
tion Matrix and a Radiological Control Manual 
Implementation Plan (which is maintained as 
a living document) to demonstrate com
pliance. Even though the Radiological 
Control Manual is no longer required for full 
compliance by DOE, the contractor has 
demonstrated compliance with more than 
96 percent of the individual statements, 
effective October 1996. A Price-Anderson 
Amendment Act audit was performed during 
October 1996. The results of the audit are 
pending; however, Y-12 continues to 
implement corrective actions to improve 
compliance demonstration and program 
effectiveness. 

Sitewide Issue 3: Electrical Safety 

Identified deficiencies in electrical safety, 
protective equipment, work control, training, 
personnel qualification requirements, con
figuration control, and lockout/tagout are 
receiving attention at Y-12. Numerous 
deficiencies in electrical safety at Y-12 have 
been identified. In 1994, there were two 
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significant incidents involving electrical main
tenance at Y-12. In one, a near fatal injury 
occurred. In the other, there was a loss of 
offsite power to Y-12 and approximately 
$600,000 in damage. The accident investiga
tion and DOE evaluations of these incidents 
identified widespread programmatic deficien
cies and organizational weaknesses. As a 
result of these incidents, extensive corrective 
actions plans were prepared and are being 
implemented. 

3.2 SITEWIDE ISSUE STATUS 

Table 1 characterizes sitewide issues in terms 
of an issue statement, primary concerns, site 
activities, and a progress evaluation. 

4.0 KEY FACILITIES 

4.1 FACILITY MISSION 

Building 9201-4, Alpha 4 

This nuclear facility, constructed in 1945, was 
originally used for electromagnetic separation 
of uranium. It was later used for separation of 
lithium isotopes. It occupies 562,000 square 
feet of space, is shut down, and is assigned 
to EM. However, all major Y-12 plant utilities 
run through this facility, and it is the hub of the 
entire electrical system of Y-12. 

The building contains large quantities of 
mercury and other hazardous materials, such 
as asbestos, lithium, lithium hydroxide, and 
mixed wastes. Although this facility is 
deteriorating, it is still in good condition. 
About 50 to 70 workers occupy this building, 
and extensive precautions are take to protect 
the workers from the risk of exposure to the 
hazardous materials. 
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Table 1. Sitewide Issues 

I ISSUE I PRIMARY CONCERNS I SITE ACTIVITIES I PROGRESS EVALUATION I 
1. Some major Y-12 nuclear facilities Less than adequate conduct of Resumption activities at Y-12's nuclear facilities are ongoing; A number of milestones have 

remain in stand-down because of operations at Y-12 has however, the schedule has slipped a number of times. been attained at Y-12; many 
widespread conduct of operations manifested itself in numerous Voluminous schedules are associated with the Y-12 more remain. (Updated 11/96) 
deficiencies identified in 1994. previous appraisals and resumption efforts and implementation plan for DNFSB 

assessments. Appropriately Recommendation 94-4. Significant resources at OR are 
controlled conduct of operations devoted to the Y-12 resumption effort, and a sizable number 
is a prerequisite for adequate of new positions, both DOE and contractor, permanent and 
ES&H performance in a facility. consultant, have been created and filled at Y-12 as part of 

the resumption effort. 

2. The upgrade of radiological Implementing the DOE Vulnerabilities listed in the FY 1994 Assurance Memorandum The corrective actions 
control practices at Y-12 (to Radiological Control Manual and (instituting new radiological control requirements without completed to date have 
comply with 1 O CFR 835 and to demonstrating compliance to 1 O additional funding; legacy contamination and contamination improved radiological practices. 
implement the DOE Radiological CFR 835 are a high priority that control; and continued funding for physical improvements to Continuing this improvement 
Control Manual) is an ongoing and is receiving considerable Building 9212 to comply with contamination control will require adequate resources 
extensive activity. attention by both DOE and the requirements) all have action plans that list critical and management attention. 

contractor at Y-12. milestones. Y-12's Implementation Plan for the DOE (Updated 11/96) 
Radiological Control Manual is 96 percent complete. A Price-
Anderson audit was performed during October 1996. The 
results of the audit are pending. The Energy Systems Action 
Management Plan (ESAMS) contains open action items that 
are related to improvinq radioloqical practices at Y-12. 

3. Identified deficiencies in electrical Despite a significant amount of Implementation of required corrective actions is ongoing. A The corrective actions are 
safety, protective equipment, work attention to electrical safety and number of actions are complete; others are due to be extensive and, if properly 
control, training, personnel related areas in recent years, complete in 1996. These corrective actions address such implemented, should effectively 
qualification requirements, the investigations of previous areas as training, job hazards analysis, new procedures, and address the issues. However, 
configuration control, and incidents identified program- improved oversight. to achieve proper implementa-
lockout/tagout are receiving matic deficiencies that will lion, a sizable portion of Y-12 
significant management attention. continue to require considerable work force must accept and 

resources and continuing expect greater rigor and 
management attention (both formality in their jobs. 
DOE and contractor) to correct. (Updated 11/96) 
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Building 9201-S, Alpha S 

This building was constructed in 1945 and 
occupies 591,500 square feet of space. The 
primary mission of this facility is to process 
and manufacture depleted uranium and 
non-uranium materials parts. In addition, 
beryllium, lithium, and depleted uranium in 
various forms are stored in this facility. 
Combustibles contaminated with enriched 
uranium are also stored in 9201-5. There are 
plans to relocated the arc melting operation to 
the 9998 H-1 foundry. 

Building 9201-SN/SW, Alpha SN/SW 

This nuclear facility, constructed in 1972 and 
occupying approximately 80,500 square feet 
of space, is used to machine depleted 
uranium. There is some risk of depleted 
uranium exposure or uptake to workers in this 
facility. 

Building 9204-2, Beta 2 

This building was constructed in 1954 and 
occupies 270,000 square feet of space. The 
primary mission of this facility is to 
manufacture non-nuclear components for 
weapon production. This mission includes 
salvage and recycle of weapon components 
made from lithium hydride and lithium 
deuteride and storage of these and other 
lithium-based materials for possible reuse. 
Today's lithium operations are generally 
industrial types: non-nuclear, non-radiological, 
chemical, foundry, and metal working 
processes. Much of the original equipment 
has been replaced or upgraded by the lithium 
process replacement project and other 
projects since the late 1980s with significant 
improvements in safety, waste minimization, 
and process control. 
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Building 9204-2E, Beta 2E 

This facility occupies approximately 151,200 
square feet of space and was constructed in 
1969. It is currently used for: (1) processing 
cleaning, assembling, welding, and preparing 
nuclear components for shipment; (2) dis
assembling, storing, and preparing non
nuclear components for shipment; (3) dis
mantlement,; and (4) quality evaluation and 
component certification. Operations resumed 
in March 1996. A major hazard is the 
significant quantities of special nuclear 
material (SNM). While the risks are relatively 
low, the workers are exposed to radiological 
and industrial hazard and to possible nuclear 
criticality. Significant events include failure to 
comply with fire protection system surveillance 
requirements and operational safety require
ments (OSRs). 

Building 9204-4, Beta 4 

This nuclear facility, constructed in 1949, · 
occupies approximately 273,000 square feet. 
It is used for disassembly, testing, and 
storage of warhead components produced at 
Y-12. Portions of this facility have become 
active as part of receipt, storage, and shipping 
(RSS) operations. Other activities, such as 
quality evaluation (OE), are being performed 
under special operation packages. The 
mission of this facility is being moved to 
Building 9204-2E; the move is scheduled to 
be completed by 2002. In addition, depleted 
uranium and non-uranium metals are pro
cessed in this facility. Plans are to relocate 
this activity to Buildings 9212, 9996, and 
9998. A major hazard is the presence of 
significant quantities of SNM and hazardous 
substances; while the risks are relatively low, 
workers are exposed to hazardous sub
stances and to possible nuclear criticality. A 
past significant event includes violation of 
OS Rs. 
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Building 9206 

This nuclear facility, constructed in 1946, 
occupies approximately 67,294 square feet. 
It was used to recover enriched uranium from 
scrap and trash. However, it is in stand-down 
with limited operations, due to conduct of 
operations concerns identified by the DNFSB. 
A major hazard is the presence of significant 
quantities of SNM and hazardous substances. 
While the risks are relatively low, the workers 
are exposed to hazardous substances and to 
possible nuclear criticality. A past significant 
event was failure to conduct monthly inspec
tion required by criticality safety approval, 
which constitutes a violation of OSRs. 

Building 9212 Complex 

This facility was built in 1949 and occupies 
approximately 311,325 sq. ft. and is used for 
recovery, purification, and processing of 
enriched uranium into usable products or 
forms suitable for storage. The major hazards 
are nuclear, radiological, and hazardous 
chemicals present in the facility, and standard 
industrial hazards. Significant events are: 1) 
the required annual test of the baghouse 
Halon system did not test all required com
ponents; 2) CSA requirements were not 
strictly enforced; and 3) there was uptake of 
radiological material by workers. 

An internal investigation by the contractor 
resulted in a detailed report that identified the 
causes of the uptake and the recommenda
tions to prevent a recurrence. The uptake 
resulted in a committed effective dose 
equivalent of ~ 5 mrem for all of the attested 
workers. The Price-Anderson Amendment 
Act audit conducted in October 1996 focused 
on this event. The results of the audit are 
pending. 

The facility is in stand-down with limited 
operations due to conduct of operations 
concerns. 
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Building 9215 Complex 

This nuclear facility was constructed in 1950 
and occupies approximately 157,000 square 
feet of space. It was used to manufacture 
parts for depleted and enriched uranium. 
Portions of this facility has become active as 
part of RSS operations. The remainder will 
be reactivated as part of the enriched uranium 
operations restart. The major hazard is the 
presence of significant quantities of enriched 
and depleted uranium. 

Building 9720-5 

This nuclear facility was constructed in 1945 
and occupies approximately 53,949 square 
feet of space. It is used for storing enriched 
uranium weapons parts, assemblies, and 
other SNM for Y-12. The major hazard is a 
significant quantity of SNM. A significant 
event is failure to comply with fire protection 
system surveillance requirements, which is a 
violation of OSRs. 

Building 9995 

This nuclear facility was constructed in 1952 
and occupies approximately 84,000 square 
feet of space. It is an analytical laboratory 
used, among other tasks, to assay nuclear 
components. This facility was maintained as 
a continuing operation. 

Special Nuclear Material Transportation 

Medium-sized package trucks are used to 
transport SNM within Y-12. While the risks 
are relatively low, the workers in the truck are 
at slightly increased risk of a nuclear criticality 
incident. 

4.2 FACILITY SUMMARY 

Table 2 summarizes key facility characteris
tics, including status, hazard classification, 
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Table 2. Facility Summary 

FACILITY NAME STATUS HAZARD CLASSIFICATION/ AUTHORIZATION BASIS WORST CASE PRINCIPAL HAZARDS 
DESIGN BASIS AND VULNERABILITIES 

.. .. , . .. ACCIDENT 

Building 9201-4, Shutdown Category Ill (Cat Ill) facility; Authorization Basis - Preliminary Hazard Building collapse Hazards: Significant 
Alpha 4 Classification, Y/M-064, 3/91 in moderate quantities of mercury, 

seismic event asbestos, lithium, lithium 
hydroxide, and mixed 
wastes 

Building 9201-5, Operational Cat Ill facility; authorization basis is the documents specified in the Fires, explosions, Hazards: Significant 
Alpha 5 Authorization Basis List for the Y-12 Plant (YSO-ABL-01, R10). Basis for and loss of quantities of depleted 

Interim Operation (BIO) Building 9201-5(U), Y/ENG/BI0-001 was resubmitted confinement uranium, combustibles 
for DOE review in September 1996. contaminated with enriched 

uranium, and hazardous 
chemicals. 

Building 9201- Operational Cat Ill facility; authorization basis is the documents specified in the Fires Hazards: Significant 
5N/5W, Authorization Basis List for the Y-12 Plant (YSO-ABL-01, R10). BIO for quantities of depleted 
Alpha 5N/5W Building 9201-5N/5W (U), Y/ENG/BI0-002 was resubmitted for DOE review in uranium and hazardous 

September 1996. chemicals 

Building 9204-2, Operational Low Hazard, Non-nuclear facility; authorization basis is the documents Fires, loss of Hazards: Significant 
Beta 2 specified in the Authorization Basis List for the Y-12 Plant (YSO-ABL-01, confinement, quantities of lithium and 

R10). BIO for Building 9204-2, Lithium Operations (U), Y/ENG/BI0-009 was explosions, other hazardous chemicals 
aooroved on May 30, 1996. earthquake 

Building 9204-2E, Operational Cat II facility; authorization basis is the documents specified in the Nuclear criticality Hazards: Significant 
Beta 2E Authorization Basis List for the Y-12 Plant (YSO-ABL-01, R10). BIO for and fires quantities of SNM and 

Building 9204-2E (U), Y/ENG/BI0-003 is scheduled to be resubmitted for hazardous chemicals 
aooroval in December 1996. 

Building 9204-4, Operational Cat II facility; authorization basis is the documents specified in the Nuclear criticality, Hazards: Significant 
Beta 4 Authorization Basis List for the Y-12 Plant (YSO-ABL-01, R10). BIO for fires, explosions, quantities of SNM and 

Building 9204-4 (U), Y/ENG/BI0-004 was approved on November 26, 1996. and loss of hazardous chemicals 
confinement 

Building 9206 Stand down, Cat II facility; authorization basis is the documents specified in the Nuclear criticality, Hazards: Significant 
limited Authorization Basis List for the Y-12 Plant (YSO-ABL-01, R10). BIO for fires, and quantities of SNM and 
operations Building 9206 Complex (U), Y/ENG/BI0-005 is scheduled to be resubmitted earthquake hazardous chemicals 

for aooroval by the end of December 1996. 
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Table 2. Facility Summary (Cont'd) 

FACILITY NAME STATUS HAZARD CLASSIFICATION/ AUTHORIZATION BASIS WORST CASE PRINCIPAL HAZARDS 
DESIGN BASIS AND VULNERABILITIES 

ACCIDENT 

Building 9212 Stand down, Cat II facility; authorization basis is the documents specified in the Nuclear criticality, Hazards: Significant 
Complex limited Authorization Basis List for the Y · 12 Plant (YSO-ABL-01, R 10). BIO for fires, explosions, quantities of enriched 

operations Building 9212 Enriched Uranium Operations Complex (U), Y/MA-7254, RO is vehicle impact, uranium and hazardous 
scheduled to be resubmitted for approval in December 1996. earthquake, chemicals 

tornado 

Building 9215 Enriched Cat II facility; authorization basis is the documents specified in the Nuclear criticality, Hazards: Significant 
Complex Uranium Authorization Basis List for the Y-12 Plant (YSO-ABL-01, R10). BIO for fires, explosions, quantities of enriched and 

Operations Building 9215 Complex (U), Y/ENG/BI0-007 is scheduled to be resubmitted and earthquake depleted uranium and 
(EUO) in for approval by the end of December 1996. hazardous chemicals 
stand-down, 
limited 
operations 

Depleted 
Uranium 
Operations 
(DUO) 
Operational 

Building 9720-5 Operational Cat II facility; authorization basis is the documents specified in the Nuclear criticality Hazards: Significant 
Authorization Basis List for the Y-12 Plant (YSO-ABL-01, R10). BIO for and fires quantities of SNM and 
Building 9720-5, Y/ENG/BI0-010 is scheduled to be resubmitted for approval hazardous chemicals 
by the end of December 1996. 

Building 9995 Operational Cat II facility; authorization basis is the documents specified in the Nuclear criticality Hazards: Laboratory 
Authorization Basis List for the Y-12 Plant (YSO-ABL-01, R10). The Final and fires quantities of SNM and 
Safety Analysis Report, Y/ENG/SAR-79 is scheduled to be submitted for hazardous chemicals 
review in November 1996. 

SNM Operational Cat II facility; authorization basis is the documents specified in the Nuclear criticality, Hazards: Significant 
Transportation Authorization Basis List for the Y-12 Plant (YSO-ABL-01, R 10). The Graded fires, and loss of quantities of SNM 

Safety Analysis Report for Special Nuclear Material Vehicle is scheduled to confinement 
be submitted for review by the end of January 1997. 
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authorization basis, worst case design basis 
accident, and principle hazards and 
vulnerabilities. 

Unless otherwise noted, worst case design 
basis accidents were not available. The data 
in this column represent an unmitigated event, 
using the highest risk, highest consequence 
preliminary hazard analysis scenario. 

5.0 PERFORMANCE MEASURES 

The Y-12 Plant has established an integrated 
set of performance metrics for fiscal year 
1997 .. These metrics address performance in 
mission, resumption, ES&H, and business 
planning. These metrics are expressed in the 
form of goals that DOE expects the contractor 
to meet. Upon meeting a particular goal, the 
contractor earns a specified percentage of the 
fee pool. Any shortfall in meeting the goal 
results in less fee while exceeding a particular 
metric could result in earning a higher per
centage of the fee pool. 
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• Core Mission Areas: Within the core 
m1ss1on areas, metrics have been estab
lished for Y-12's highest priority work during 
FY 1997, including weapons production, 
nuclear materials management and 
storage, stockpile surveillance, and facility 
transition. 

• Resumption: Metrics address meeting 
process-based restart of the enriched 
uranium operations milestones. They also 
cover the preparation and submission to 
DOE of an OSR and BIO for the 9212 
Complex. 

• ES&H: Metrics address personnel pro
tection, decontamination, criticality safety, 
reduction of radiological areas, meeting fire 
protection requirements, reducing waste, 
DNFSB Recommendation 94-4 milestones, 
conduct of operations, training, safety 
analysis reports, OSRs, and USQs. 

• Business Planning: Metrics address 
FY 1998 budget preparation. 
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FOREWORD 

Site profiles summarize the effectiveness of Department of Energy (DOE) line 
management in implementing the Secretary of Energy's guiding principles of safety 
management; the effectiveness of DOE environment, safety, and health (ES&H), and 
safeguards and security (S&S) programs; and key site characteristics such as 
organization, contract reform, significant issues, key facilities, performance measures, and 
site initiatives and activities. 

Profiles are a valuable planning tool for the DOE Office of Oversight in focusing appraisal 
activities, allocating staff resources, and analyzing Departmental trends. Profiles also 
serve as an authoritative reference for other stakeholders. They assist in answering 
critical questions about the state of the DOE complex: How effective are site management 
systems/programs? What trends require immediate attention? How safe are site workers 
and the public? And is the environment being adequately protected and restored? The 
analysis of the performance data contained in the site profiles provides baseline 
information regarding safety or security program weaknesses, thus allowing timely 
intervention by Department management. This information is reported in a format 
designed to highlight essential missions, performance, significant issues, and operational 
data at a management level. 

The Office of Oversight maintains site profiles on 20 major DOE sites. Each profile is 
normally updated semiannually through a rigorous process led by the Oversight Offices 
of Planning and Analysis and EH Residents, with significant contributions from the Offices 
of Security Evaluations and ES&H Evaluations. Line management plays a key role by 
verifying that the information is accurate, current, significant, clear, and balanced. 

Site profiles are developed using an institutionalized process of collecting data from 
multiple sources, and then collating, synthesizing, and analyzing this information to 
develop an accurate evaluation of ES&H and S&S performance at the site. The data that 
forms the basis of a site profile comes from sources both internal and external to the 
Department of Energy. Site profiles will evolve in content and form as necessary to meet 
their intended objective--to have available current, comprehensive, summaries of ES&H 
and S&S information pertaining to key DOE sites. 

The site profile reflects the Office of Oversight's analysis of the best available data, and 
was verified for factual accuracy by line management prior to dissemination. Since profiles 
describe site conditions at the time of distribution, they may not reflect recent changes. 
If real time confirmation of information is required, the reader should query line 
management directly. 
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OVERVIEW 

SITE CHARACTERISTICS 

Site characteristics include information on site size and location, 
mission, organizations, contractual status, and major initiatives and 
activities. 

Date Established: 1951 

Present Mission: 

Pantex Plant's primary mission is to: 

• Assemble nuclear weapons for the nation's stockpile 
• Disassemble nuclear weapons being retired from the stockpile 
• Evaluate, repair, and retrofit nuclear weapons in the stockpile 
• Demilitarize and sanitize components from dismantled nuclear 

weapons 
• Provide interim storage for plutonium pits from dismantled nuclear 

weapons 
• Develop, fabricate, and test chemical explosives and explosive 

components for nuclear weapons and to support Department of 
Energy (DOE) initiatives. 

Size: Approximately 10,000 acres controlled by DOE and 
approximately 5,900 acres leased as a security buffer 

Employees: Approximately 3,800 maintenance and operation 
contractor personnel and DOE personnel (as of October 1996). 

Annual Budget: $290 million for fiscal year 1997, and $308 million 
for fiscal year 1998. 

Cognizant Secretarial Officers: Assistant Secretary for Defense 
Programs (DP) and Assistant Secretary for Environmental 
Management (EM). 

Responsible Operations/Area Office: DOE Albuquerque 
Operations Office (AL) and Amarillo Area Office (AAO). 

Management and Operating Contractor: Mason & Hanger 
Corporation (M&H). 

0-1 

Additional information on 
site characteristics is 
provided in Section 1. 0, 
starting on page 1. 

The mission at the 
Pantex Plant is 
changing emphasis from 
nuclear weapons 
assembly to weapons 
disassembly and interim 
storage of plutonium 
pits. 

The Pantex Plant has 
undergone recent 
reductions in force. 
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Subcontractors: Battelle Memorial Institute; Sandia National 
Laboratories. 

Fissile Material: Total quantity of plutonium is 66.1 metric tons, 
including Department of Defense quantities (February 6, 1996). 

Significant Commitments to Stakeholders: In August 1990, DOE 
entered into a five-year Agreement in Principle (AIP) with the State of 
Texas. In October 1996, a five-year extension to the AIP 
commenced. The AIP focuses on waste management, emergency 
response, and environmental monitoring and restoration. Four state 
agencies are involved: the Governor's Office, the Texas Natural 
Resources Conservation Commission, the Texas Department of 
Public Safety Division of Emergency Management, and the Texas 
Department of Health - Bureau of Radiation Control. 

Unions: Metal Trades Council of Amarillo Area, which consists of 13 
local unions: 

International Association of Machinists 
Boilermakers Union 
Hotel/Restaurant Union 
Carpenters Local 
International Brotherhood of Electrical Workers 
International Association of Fire Fighters 
International Union of Operating Engineers 
Painters Local 
Pipefitters Local 
Molders Union 
Sheetmetal Local 
Office and Professional Employees 
International Union 

Also, International Guard Union of America Local 38 

Major Site Activities: 

AL led and AAO and M&H implemented the Stockpile Stewardship for 
the 21st Century (SS-21) process, a significant safety improvement 
initiative. This process, in which worker hazards are thoroughly 
analyzed and mitigative actions designed into weapons disassembly 
activities, is greatly improving safety management of dismantlement 
activities. 

Field investigations have been initiated at all 14 solid waste 
management units. 

M&H has developed a strategic action plan to reduce the current 
Pantex Plant facility footprint. AAO and the Federal Aviation 
Administration's (FAA's) Southwest Regional Headquarters signed 
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Fourteen unions are 
represented at the 
Pantex Plant. 
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and are implementing a memorandum of understanding (MOU) on 
reduction of overflights. 

The following construction projects are in progress: High Explosives 
Synthesis Facility, Building 11-55; Special Nuclear Material Staging 
Facility, Building 12-116; Central Fire Station and Emergency 
Operations Center; security upgrade project, which includes 
electronic enhancements; and fire protection system upgrade project. 

ENVIRONMENT, SAFETY, AND HEALTH (ES&H) AND SAFE
GUARDS AND SECURITY (S&S) ISSUES 

A sitewide issue is an issue present at multiple facilities or within 
ES&H or S&S programs that impact sitewide operations. A facility
specific issue is limited to a particular facility or building. 

Sitewide Issue 1: Handling and storage of plutonium pits from 
nuclear weapons present several ES&H vulnerabilities. 

Sitewide Issue 2: AAO and M&H management systems are not fully 
effective in identifying and resolving root causes of recurring ES&H 
issues. 

Sitewide Issue 3: Additional progress is necessary to fully establish 
an upgraded Pantex Plant safety authorization basis. 

Sitewide Issue 4: The integration of ES&H into nuclear explosive 
operations needs strengthening. 

Sitewide Issue 5: The quality of and adherence to administrative 
procedures continue to be problematic and affect many 
implementation programs. 

Sitewide Issue 6: Confidence in the employee concerns program 
needs improvement. 

Sitewide Issue 7: Action is needed on the line item for security 
upgrade. 

KEY FACILITIES 

A key facility is a facility or building that is significant from an 
environment, safety, and health perspective. At some sites, a key 
facility can be a group of facilities with similar missions, activities, 
hazards, or vulnerabilities. 
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Additional information on 
sitewide issues is 
provided in Section 3. 0, 
starting on page 22. 

There are seven 
sitewide issues at the 
Pantex Plant. 

Additional information on 
key facilities is provided 
in Section 4.0, starting 
on page 25. 

December 1996 



PANTEX PROFILE OVERVIEW 

Nuclear Explosive Bays - Weapons assembly, disassembly, 
examination, and testing, as well as packaging and staging of 
component parts (weapons with sensitive high explosives). 

Nuclear Explosive Cells - Weapons assembly, disassembly, 
examination, and testing, as well as packaging and staging of 
component parts (weapons with sensitive and insensitive high 
explosives). 

Nuclear Explosive Special Purpose - Testing for nuclear weapons 
that contain special nuclear material. 

Nuclear Staging Facilities/Zone 12 - Temporary staging for nuclear 
weapons components that contain special nuclear material. 

Nuclear Staging Facilities/Zone 4 - Staging or interim storage area 
for nuclear weapons, nuclear weapons components, and other 
process-related material. 

Explosives Development - Developing and testing new high 
explosives and examining morphology of bulk formulated explosives. 

Explosives Manufacturing - Formulating, pressing, machining, 
gauging, and staging a variety of high explosives. 

Explosives Staging - Storage and staging of all types of high 
explosives and insensitive high explosives. 

Testing and Evaluation - Testing and evaluation of high explosives 
and insensitive high explosives, and nondestructive evaluation of 
explosives. 

Explosives Disposal - Thermal disposal of high explosives and 
cleaning and decontamination of tools exposed to high explosives. 

Onsite Transportation and Loading Docks - Transporting nuclear 
explosives, nuclear weapons components, and other process-related 
material. 

Acid/Flammable Liquid Storage - Storage for acid and flammable 
liquids. 

SITE PERFORMANCE 

Site performance is based on an analysis of available data on 
facilities and programs. This includes information from Office of 
Oversight activities, augmented by valid and relevant external and 
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There are 12 key 
facilities at Pantex. 

Additional information on 
site performance is 
provided in Section 2. 0, 
starting on page 4. 
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internal sources. Site performance is evaluated in terms of three of 
the guiding principles for safety management. 

Overall Safety Management Program - EVALUATED SEPTEMBER 
1996 

Safety management at the Pantex Plant is generally effective and 
improvements continue to be made. AAO and M&H have effected 
positive change in the safety culture at the Pantex Plant and are 
maintaining an effective ES&H program in a changing environment. 
Although DOE and M&H have positioned the Pantex Plant to achieve 
the Department's goal of integrated safety management, a standards
based approach to safety management has not yet been achieved. 

Principle #1 - Line Management Responsibility - EVALUATED 
SEPTEMBER 1996 

Pantex Plant policies, goals, and performance objectives are 
generally well defined and clearly communicated; however, enhanced 
communications, coordination, and cooperation among line managers 
at all levels are needed to further clarify roles, responsibilities, 
interfaces, and lines of authority. 

The risk-based process for ES&H planning and budgeting is effective, 
but identification and resolution of systemic and recurring problems 
need improvement. 

Improvements are needed in organizational and individual 
accountability. 

Union activity is significant and plays a vital partnering role in 
providing a safe work environment. 

Principle #2 - Comprehensive Requirements - EVALUATED 
SEPTEMBER 1996 

Systems are in place at AL, AAO, and M&H for identifying and 
implementing applicable DOE orders. 

Standards/requirements identification documents (S/RIDs) imple
mentation and acceptance will further reinforce the transition to a 
standards-based culture and assist in the effective dispersion of 
requirements across the Plant. 

Hazards associated with Pantex Plant operations are generally well 
understood and addressed. Authorization basis documents are being 
upgraded and include integration of nuclear explosive and facility 
authorization bases. Conversely, limited progress is being made in 
upgrading safety analysis reports (SARs). 
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Although progress has been made, continued efforts are required to 
integrate ES&H into nuclear explosive operations. 

Procedural quality and adherence continue to be problematic. 

Assessment programs have not provided comprehensive under
standing of sitewide issues and root causes, and issues are not fully 
analyzed and addressed in a structured manner. 

Principle #3 - Competence of Personnel - EVALUATED 
SEPTEMBER 1996 

Personnel have the qualifications, training, and knowledge of facility 
hazards to perform their current and projected safety management 
responsibilities. 

Several Plant initiatives have placed increased emphasis on worker 
participation and empowerment, resulting in motivating individual and 
team safety performance. 

Training programs are performance-based and well documented, 
meet requirements, and are effectively evaluated. 

Line management should improve the visibility of AAO 's and the 
acceptance of M&H's employee concerns program. 

PERFORMANCE MEASURES 

Performance measures are quantitative and qualitative indications of 
ES&H performance taken from such sources as the Occurrence 
Reporting and Processing System and the Computerized 
Accident/Incident Reporting System, as well as contractually 
mandated indicators of performance, and negotiated site agreements. 

To effectively judge M&H's performance and provide a commensurate 
award fee, AL, AAO, and M&H established a Performance Evaluation 
Plan for the period October 1, 1996, through September 30, 1997. 
This evaluation process is based on a Business Performance Based 
Management Plan (BPBMP). The BPBMP sets forth performance 
areas, weights, appropriate work authorizations directives (WADs), 
and performance measures. · 
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Additional information on 
performance measures 
is provided in Section 
5.0, starting on page 31. 

Mason and Hanger 
performance is being 
measured in five major 
performance areas. 
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SITE PROFILE -- PANTEX PLANT 

1.0 SITE CHARACTERISTICS 

1.1 SITE LOCATION AND SIZE 

Pantex Plant is located in Carson County 17 
miles northeast of downtown Amarillo, Texas. 
The Pantex Plant facility consists of 10, 177 
acres owned by the Department of Energy 
(DOE), including 9, 100 acres in the main Plant 
area and 1,077 acres around Pantex Lake, 
approximately 2.4 miles northeast of the main 
Plant area. An additional 5,800 acres of land 
south of the main Plant area is leased from 
Texas Tech University for use as a safety and 
security buffer zone. 

1.2 SITE MISSION 

The Pantex Plant was first used by the U.S. 
Army for production of conventional ordnance 
from 1942 to 1945. In 1951, the Atomic 
Energy Commission chose the site for 
expansion of its nuclear weapons assembly 
facilities, and the Army Ordnance Corps 
contracted with Silas Mason Company to 
begin rehabilitating portions of the original 
Plant and constructing new facilities. Since 
then, DOE and its predecessor agencies have 
been responsible for operation of the Pantex 
Plant. 

The Plant m1ss1ons are the fabrication of 
chemical explosives for nuclear weapons, 
assembly of nuclear weapons for the nation's 
stockpile, maintenance and evaluation of 
nuclear weapons in the stockpile, disassembly 
of nuclear weapons being retired from the 
stockpile, demilitarization and sanitization of 
weapon components from dismantlement 
activities, and interim storage of plutonium 
components from retired weapons. Weapons 
assembly, disassembly, and stockpile 
surveillance activities involve short-term 
handling (but not processing) of uranium, 
plutonium, and tritium, as well as a variety of 
non-radioactive hazardous or toxic chemicals. 

1 

Environmental restoration of site facilities is a 
recent addition to the mission at the Plant. 

Pantex is composed of several functional 
areas, commonly referred to as numbered 
zones. These zones include a weapons 
assembly/disassembly area (Zone 12), a 
weapons staging area (Zone 4), an area for 
experimental explosive development (Zone 
11 ), a drinking water treatment plant (Zone 
15), a sanitary waste water treatment facility 
(Zone 13), and vehicle maintenance and 
administrative areas (Zone 16). Other 
functional areas include an explosive test
firing facility, a burning ground for explosive 
materials, and an area of landfills north of 
Zone 1 O; Zone 10 is currently used only for 
storage. 

1.3 SITE ORGANIZATIONS AND CON
TRACT STATUS 

Site Organizations 

Pantex Plant is a government-owned, 
contractor-operated facility managed by the 
DOE Amarillo Area Office (AAO). Mason and 
Hanger Corporation (M&H) has been the 
operating contractor since 1956. Battelle 
Memorial Institute provides environment, 
safety, and health (ES&H) support to M&H 
under a subcontract. 

Approximately 3,800 people are employed at 
the Pantex Plant. This number includes M&H, 
Battelle Memorial Institute, DOE 
Transportation Safeguards Division, AAO, 
Army Corps of Engineers, and Sandia 
National Laboratories personnel. There are 
also approximately 250 personnel located on 
site associated with consultants, outside 
contractors, and oversight agencies. 

The lead cognizant secretarial officer is the 
Assistant Secretary for Defense Programs 
(DP). The Assistant Secretary for 
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Environmental Management (EM) is 
responsible for environmental restoration and 
waste management activities at Pantex. 

Finance Issues 

Contract Reform and Status 

The contract with M&H, which began in 1956 
and was last awarded in 1996, was extended 
for three years through September 30, 1999. 
Since 1991, ES&H programs have been 
subcontracted to Battelle Memorial Institute 
and this relationship continues. This contract 
is a cost plus award fee performance-based 
contract that incorporates DOE contract 
reform initiatives, with about 84 percent of the 
contract fee based on delivery objective 
results. 

Budget Issues 

The site budget (excluding EM programmatic 
funding) is $290 million for fiscal year 1997 
and $308 million for fiscal year 1998. The 
ES&H target budget is $44.1 million for fiscal 
year 1997 and $42.9 million for fiscal year 
1998. 

There are no significant unfunded ES&H 
vulnerabilities at Pantex; however, there 
appear to be some important ES&H issues 
that may affect operations if not addressed: 

• Current funding is insufficient to fully 
implement the requirements of the AL 
Supplement to DOE Order 5610.1 OA and 
5610.11A. 

• The impact of the Draft Stockpile 
Stewardship and Management Program
matic Environmental Impact Statement and 
Complex Reconfiguration on work site 
activities, as it translates to ES&H support, 
is unclear. 

The budget increase in fiscal year 1998 
generally supports increased dismantlement 
and related increases in construction funding. 
Specific funding enhancements for fiscal year 
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1998 include radiation protection program and 
monitoring system upgrades, explosive safety, 
an operational readiness review for Building 
12-116, sewer treatment upgrades, and a 
hazardous material chemical staging facility. 

1.4 MAJOR SITE INITIATIVES/ACTIVITIES 

Waste Management 

Sanitary waste water generated at Pantex 
Plant is routed through a sewer system to a 
waste water treatment facility (WWTF) in Zone 
13. The present WWTF came into service in 
1988, replacing an older facility built in 1942. 
Effluent from the WWTF is discharged to 
Playa #1. Two explosive-processing opera
tions discharge waste water, which is first 
processed through particulate filters and 
activated carbon filters to remove residual 
explosive material, then discharged into 
ditches that drain into onsite playas. 

The Burning Ground is used for processing 
explosives, explosive components, and 
explosive-contaminated materials and waste 
by means of controlled open burning. Until 
1980, waste solvents were disposed of in a 
chemical burn pit at the Burning Ground. 
From 1980 to 1989, such solvents were 
placed in open metal tanks at the Burning 
Ground and allowed to evaporate. Currently, 
these chemicals are sent off site for disposal 
in accordance with applicable regulations at a 
permitted disposal facility. 

To minimize potential exposures to workers 
and the environment and to reduce facility and 
personnel resource requirements, M&H is 
developing a strategic action plan addressing 
management of hazardous materials inven
tories. The goals of the strategic action plan 
are to: 

• Reduce storage/staging cycle times for 
components from dismantlement and for 
waste streams 

• Streamline demilitarization and sanitization 
processes 
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• Reduce all hazardous material inventories. 

The land disposal area, north of Zone 10, is 
divided into two landfill sites, one of which is 
currently used for Class 3 nonhazardous 
wastes (primarily construction debris). Before 
1989, the Plant's domestic solid waste was 
sent to one onsite sanitary landfill for disposal. 
Since late 1989, such waste has been 
processed to remove recyclable materials, 
after which the nonrecyclable portion is sent to 
an offsite landfill for burial. Current practices 
preclude disposal of hazardous materials in 
onsite landfills; therefore, hazardous materials 
are transported offsite for disposal in 
accordance with applicable regulations. 

Environmental Restoration 

The Environmental Protection Agency (EPA), 
through the Comprehensive Environmental 
Response, Compensation, and Liability Act 
(CERCLA), determined that Pantex Plant is a 
"Superfund Site" and added it to the National 
Priorities List in May 1994. External oversight 
of the Pantex Plant is performed by the State 
of Texas through an Agreement In Principle 
(AIP) grant from DOE through the Texas 
National Resource Conservation Commission 
(TNRCC). The EPA and TNRCC have 
identified 14 solid waste management units 
(SWMUs). Work plans for all remedial 
investigations have been approved by 
TNRCC. Field investigations have been 
initiated at all 14 SWMUs. An initial review of 
the current data by TNRCC indicates that 
most sites can be remediated. The Pantex 
Plant Environmental Restoration Management 
Action Plan establishes aggressive 
remediation schedules, with a goal of initiating 
remediation of all SWMUs by the year 2000 to 
meet the State's "Clean Texas 2000" initiative. 

Decontamination and Decommissioning 

Currently, no buildings at Pantex are 
undergoing decontamination and 
decommissioning (D&D). 
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Programmatic Activities 

Two major programmatic activities are the 
Stockpile Stewardship for the 21st Century 
(SS-21) process and the consolidation of 
operations to reduce the overflight footprint. 

SS-21 Process 

The SS-21 process initiative provides a 
significant and positive step toward integrating 
ES&H into nuclear explosives operations and 
strengthening the interface with facility 
operations. The intent of SS-21 is to ensure 
that safety aspects of the weapons processes 
are considered during the process develop
ment phase, not reviewed after completion. 

The SS-21 process provides for a safer 
working environment by involving M&H 
personnel teams, who would perform the 
work, in the work planning process that 
defines facility interfaces, designs process 
layouts, establishes tooling requirements, and 
develops procedures. 

Reduction of the Overflight Footprint 

M&H has developed a strategic action plan to 
reduce the current Pantex Plant "footprint," or 
aerial extent of the operation. The goals of 
this plan are to move operations and 
equipment out of World War II vintage 
facilities; clearly define the future use of 
Buildings 11-50, 11-55, 12-116, and 12-121; 
accelerate preparations for readiness reviews 
of new facilities; and consolidate nuclear 
operations into Zone 12 South to reduce 
safeguards and security requirements. 

The Amarillo International Airport lies about 
eight miles southwest of the Pantex Plant. 
Because the airport's main runway is oriented 
to face into the prevailing winds, aircraft 
approaching or departing the airport are often 
routed over the Pantex Plant. In December 
1994, the Federal Aviation Administration's 
(FAA's) Southwest Regional Headquarters 
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and AAO signed and implemented a 
memorandum of understanding (MOU) on 
reduction of overflights. The MOU includes: 

• Establishment of a DOE-FAA Hotline to 
alert either agency of an emergency 

• Modified vectoring of aircraft (at controller's 
discretion) to preclude extended flying over 
Plant boundaries and to reduce the number 
of aircraft turning onto the Runway 22 final 
approach course over the plant 

• Offering alternative sites for holding pattern 
practice away from the Plant. 

The FAA has implemented a Global 
Positioning System (GPS) non-precision 
approach to Runway 22 at Amarillo. 

The new Offset Localizer Approach moves 
aircraft paths away from nuclear material 
storage areas at the Plant. 

A GPS ground differential station will be built 
at the airport by July 1997 to permit upgrading 
the GPS approach to include glideslope 
information. 

The navigation beacon will be moved from its 
present position midway between the airfield 
and the Plant to a position near the airport by 
December 1998. This will permit moving 
airways that currently pass over or near the 
Plant to locations two to four miles farther 
away. 

Construction Activities 

The following construction projects are in 
progress: 

• High Explosives Synthesis Facility, Building 
11-55 

• Special Nuclear Material Staging Facility, 
Building 12-116 
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• Central Fire Station and Emergency 
Operations Center 

• Security upgrade project, which includes 
electronic enhancements 

• Fire protection system upgrade project. 

Special Interest Items 

Local Interest 

The environmental impact associated with 
potential, projected mission changes, and the 
risk presented by the proximity of air traffic 
patterns to Pantex Plant areas continue to 
hold the interest of the local community and 
mana~1ement. 

Congressional Interest 

Continuing allegations concerning safety 
violations, retribution against whistleblowers, 
an unsafe safety culture, cost accounting, and 
questionable contractor expenditures, along 
with resolution of the future mission of the 
Pantex Plant (including workforce 
restructuring), continue to hold the attention 
of many stakeholder groups and members of 
congress. A Government Accounting Office 
(GAO) investigation associated with the 
allegations of danger and deceit by the 
contractor is due to be published in December 
1996, and the GAO is pursuing audits of 
workforce restructuring at other sites based on 
Pantex Plant experience. 

2.0 SITE PERFORMANCE 

2.1 CONCEPTUAL BASIS FOR EVAL
UATION 

The essential characteristic of successful 
programs and projects is the recognition and 
understanding of the need for an effective 
management system that ensures adequate 
control over all aspects of the program or 
project. In 1994, the Secretary of Energy 
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established the principles and criteria that the 
Department deemed necessary for an 
effective safety management program. These 
principles include: 

• Principle #1: Line managers are respon
sible and accountable for safety. 

• Principle #2: Comprehensive requirements 
exist, are appropriate, and are executed. 

Principle #3: Competence is commen
surate with responsibilities. 

2.2 SAFETY MANAGEMENT PROGRAM 
IMPLEMENTATION OF THE GUIDING 
PRINCIPLES 

This evaluation was updated using the results 
of the Office of Oversight safety management 
evaluation conducted August through 
September 1996, surveillances performed by 
the Office of EH Residents, and other relevant 
data sources. Where sufficient information 
was not available to make a comprehensive 
assessment of either the implementation of a 
guiding principle (Section 2.2) or an 
implementing program (Section 2.3), a limited 
evaluation or specific example of per
formance based on the best available 
information is provided. 

Principle #1 - Line Management Respon
sibility for Safety 

The Pantex Plant safety management system 
is effective despite coping with challenges 
associated with changing budgets, expected 
downsizing and restructuring, aging facilities, 
and emerging requirements. DOE and M&H 
management have positioned the Pantex 
Plant to attain the Department's goal of 
integrated safety management. 

Clear Policies and Goals 

DOE line management has established clear 
safety policies and goals for the Pantex Plant. 
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AAO management has effectively communi
cated and reinforced these goals to M&H 
through the use of contractual performance 
incentives. M&H has clearly accepted the 
Department's emphasis on safety, effectively 
communicated ES&H policies and goals to the 
Pantex workforce, tied ES&H goals and 
objectives to performance measures, and 
provided incentives. 

All levels of DOE line management are 
contributing to the implementation of policy 
objectives; however, better coordination 
among DP, AL, and AAO is needed to 
establish common priorities and support the 
achievement of safety-related initiatives. 
Improvements are also needed within AL and 
AAO to ensure that organizational goals and 
objectives are understood and supported by 
management and staff at all organizational 
levels. 

AL has developed a strategic plan that 
establishes broad goals, objectives, and 
strategies to guide the activities of all AL 
organizations, including AAO. AAO in turn 
established Pantex strategic directions and 
goals in its March 1996 Operations Plan. The 
Operations Plan provides direction, assists in 
prioritizing resources, and encourages 
forward-looking approaches to AAO activities. 
Although safety considerations are fully 
incorporated in these goals and objectives, a 
recent AAO management systems self
assessment found that the staff did not have 
a full understanding and appreciation of 
organizational goals and how their activities 
support the overall mission and priorities of 
the Area Office. 

In October 1992, AAO established Notice 93-
1, which reinforces the accountability of AAO 
and M&H for the protection of employees, the 
public, and the environment from risks 
associated with site operations. It also 
establishes the priority of ES&H concerns over 
production goals. 
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The Oversight team found that this priority is 
not visible at Pantex or clearly communicated 
to the workforce. While the Notice establishes 
clear and specific ES&H policies and goals 
that are still appropriate, it has not been 
updated since its promulgation in 1992 and is 
outdated in several areas. For example, it 
references canceled or superseded DOE 
directives; it has not been updated to support 
the goals and objectives in the AAO 
Operations Plan; and it does not reflect recent 
high priority policy initiatives, such as the SS-
21 process and integrated safety 
management. 

AAO has been effective in utilizing perfor
mance incentives and work authorization 
processes to communicate and promote the 
attainment of its ES&H policy and goals, 
resulting in a decrease in the severity of 
workplace injuries at the Pantex Plant and a 
reduction in worker compensation insurance 
premiums. 

M&H has established a wide range of ES&H 
policies and goals that are consistent with 
established AL/AAO expectations and has 
effectively communicated the organization's 
commitment and expectations for ES&H 
performance. For example, the Pantex Plant 
ES&H Strategic Plan contains specific goals, 
objectives, strategies, tasks, and performance 
measures for eight core ES&H disciplines. 
M&H promotes achievement of these ES&H 
goals by establishing measurable performance 
objectives for managers, supervisors, and 
professional staff. However, formal 
mechanisms to hold DOE managers and staff 
accountable for safety management require 
attention. 

Although the Pantex Plant ES&H Strategic 
Plan applies broadly to the Pantex Plant, all 
listed tasks are assigned to ES&H division 
managers, not to the M&H line organizations. 
The absence of specific line management 
tasks within this plan does not support the 
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site's policy that line management is 
responsible and accountable for safety. 

DP, AL, and AAO have not effectively worked 
together to establish priorities for the various 
Departmental initiatives that have been 
assigned to AAO for implementation. The 
need to respond to the many ongoing 
initiatives, as well as numerous operational 
events, has resulted in a reactive rather than 
a strategic management approach within 
AAO. For example, the goal to improve the 
authorization basis of Pantex Plant facilities 
has not been met due to insufficient 
cooperation and leadership to define the 
expectations for DP, AL, and AAO that are 
necessary to efficiently and effectively 
complete the safety analysis report (SAR) 
upgrade project. 

Defined Responsibilities and Authorities 

Most ES&H roles and authorities necessary to 
implement core ES&H programs are clearly 
communicated and understood. However, AL 
Order 1120 requires updating to fully define 
and communicate the interfaces for ES&H 
responsibilities among AL organizations, 
including AAO. Site managers have demon
strated the authority to make and act on 
decisions regarding ES&H implementation, 
including delaying the startup of operations. 

Weapons program and operations 
organization managers recognize their respon
sibility for safety and are generally effective. 
However, some weaknesses were evident in 
defining, understanding, and executing 
specific responsibilities and authorities at each 
line management level. 

In response, AL has committed to develop an 
updated Functions, Assignments, and 
Responsibilities Manual to improve the 
understanding and communication of 
organizational responsibilities and authorities 
for safety management. 
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M&H has effectively defined and communi
cated ES&H roles and responsibilities in a 
hierarchy of plant directives and standards. 
M&H division managers were found to be 
aware of their ES&H responsibilities and the 
support role of the ES&H Division. 

M&H has improved safety performance by 
establishing an annual ES&H Operations Plan 
and functional area operational plans, issuing 
an M&H Employee Manual, and implementing 
new standards incorporating ES&H responsi
bilities. 

Project and Resource Management 

DP, AL, AAO, and M&H have established a 
risk-based planning and budgeting process for 
deploying resources in support of core ES&H 
programs and goals. This process is generally 
effective in addressing recognized 
requirements and risks and has strengthened 
management of ES&H issues at the Pantex 
Plant. While the foundation for an effective 
project and resource management system has 
been developed for the Pantex Plant, 
significant weaknesses were noted: 

• AAO and M&H management systems for 
identifying and resolving emerging ES&H 
issues is not effective. Deficiencies in the 
Pantex Plant issues management system 
have been recognized by multiple internal 
and external assessments over the past 
several years. 

• DOE and M&H senior management's ability 
to recognize, understand, synthesize, and 
address risks is limited by nonintegrated 
assessments and information systems that 
do not effectively ensure that hazards are 
identified, communicated, and prioritized; 
that mitigative actions are assigned; and 
that corrective actions are tracked to 
closure. Similarly, neither AAO nor M&H 
has established effective management 
systems to identify programmatic and 
recurring problems, determine root causes, 
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establish priorities, fund corrective actions, 
track issues to closure, and verify effective 
implementation. 

Safety management is also affected by the 
following conditions: 

• Earlier involvement of AAO and AL 
professional ES&H staff who are fully 
knowledgeable of facility conditions and 
hazards would further enhance manage
ment of pilot weapons disassembly 
projects. 

• AAO Facility Representatives have 
repeatedly found that M&H is not effective 
in controlling equipment or systems status 
in weapons disassembly facilities. This 
concern has been communicated to AL and 
AAO middle management but has not been 
formally submitted to M&H. 

Line Management Accountability for Per
formance 

DP, AL, and AAO managers accept 
responsibility and accountability for safety, but 
the systems to formally measure their 
effectiveness in managing ES&H-related 
programs and hold them accountable are 
generally weak. For example: 

• AAO and AL staffs are held individually 
accountable for ES&H through promotion 
decisions, career development 
opportunities, and achievement awards. 
However, the formal DOE annual 
performance appraisal plan is not effective 
in measuring ES&H accountability. Further, 
AAO management is not holding managers 
and staff accountable for tracking and 
closing recognized ES&H issues and 
deficiencies, or for meeting established 
"management by walk-through" goals. 

• DOE line management has established 
effective methods for holding M&H 
accountable for safety performance at 
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Pantex. Important ES&H goals have been 
communicated through the effective use of 
contractual requirements, performance 
incentives, and award fees, and as a result, 
performance in these areas has improved. 
M&H has effectively incorporated program 
expectations in formal division-level goals 
and in individual managers' and 
supervisors' performance goals. 

• Conversely, AL and AAO have not been 
effective in holding M&H accountable for 
development of high quality technical 
documentation important to safety 
management at the Pantex Plant, including 
SARs, hazard assessment reports (HARs), 
and standards/requirements identification 
documents (S/RIDs). 

The M&H performance measurement system 
for individual managers, supervisors, and 
professional staff is well structured and 
measurable, focuses on the General 
Manager's critical success factors, and 
appropriately addresses safety considerations. 
Several M&H practices reinforce ES&H 
performance accountability, including briefings 
to senior M&H management on employee 
injuries, providing monthly summaries of 
safety initiatives, and implementing the safe 
work awards program (SWAP). 

Although accountability systems within M&H 
are generally effective, mechanisms to hold 
M&H employees accountability for chronic 
poor performance or willful disregard of 
radiation control requirements are weak. 

M&H is effectively holding its ES&H 
subcontractor, Battelle Memorial Institute, 
accountable for performance. Battelle's award 
fee is directly linked to the M&H contract 
performance award fee score on ES&H
related performance objectives. 
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Principle #2 - Comprehensive Require
ments 

The systems for establishing, implementing, 
and executing requirements at the Pantex 
Plant are in transition. While ES&H program 
requirements are generally defined and 
documented, their implementation is not 
always effective. Pantex Plant management 
has recognized that its longstanding reliance 
on the experience of individuals (expert-based 
system) must be replaced with an approach 
that relies on comprehensive standards, 
detailed work planning, careful hazards 
identification and control, and stringent 
conduct of operations (standards-based 
system). 

This change is being institutionalized through 
initiatives such as developing S/RIDs, 
upgrading SARs, developing HARs, using the 
SS-21 process, and fully implementing 
configuration management. While progress is 
being made, the benefits will not be realized 
until implementation is complete. 

Requirements Management 

Requirements management activities at 
Pantex have been significant in terms of effort, 
but not sufficiently focused to create an 
environment that supports consistent com
pliance with requirements. Additional formality 
is needed to ensure that both internal and 
external requirements are accurately and 
completely integrated into the Pantex 
requirements system. 

Systems are in place at AL, AAO, and M&H 
for identifying and implementing applicable 
DOE orders, and a formal process for 
transmitting new or revised DOE requirements 
to the contractor is also in place. However, 
the informality of the process used to identify 
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new external requirements applicable to 
Pantex Plant operations has contributed to 
incomplete references to regulatory drivers in 
the Groundwater Protection Management 
Program Plan. 

Requirements management is further 
hindered by requirements associated with 
specific work activities not always being 
clearly understood or documented. 

There is an effective system to manage ES&H 
requirements applicable to subcontractors that 
perform environmental restoration, 
construction, and demolition activities at the 
Pantex Plant. M&H has generic requirements 
that subcontractors must address in detail 
within their integrated ES&H Plan. 

Important to requirements management and to 
improved authorization bases is S/RIDs 
development. Although DP established the 
requirement to complete S/RIDs, they have 
provided little guidance on how to do .it and 
have not established clear expectations for 
the format and content of the completed 
S/RID. Lacking this guidance, AAO has taken 
a strong leadership position in working with 
M&H to develop a sound conceptual approach 
for the Pantex S/RIDs. DP, AL, AAO, and 
M&H have had difficulty in developing a 
common understanding and acceptance of 
this initiative. 

The Pantex approach for developing S/RIDs is 
valid; however, the initial submittal of 
performance objectives and criteria from M&H 
did not meet Al's and AAO's expectations 
(e.g., adequate links were not established 
between the actual work and hazards, and 
appropriate definitions of work activities were 
not developed). These problems can be 
attributed to M&H not clearly understanding 
S/RIDs expectations. Further, the involve
ment and leadership of M&H line managers in 
the development of S/RIDs has been limited. 
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AAO is currently working with M&H, AL, and 
DP to clarify guidance and expectations for 
the sitewide S/RIDs, and M&H is developing 
an implementation plan that will guide future 
S/RIDs development. 

Hazard Analysis 

Hazards associated with Pantex Plant 
operations are generally well understood and 
addressed at the activity level. In most cases, 
hazards analyses provide the foundation for 
identifying appropriate requirements and 
hazard mitigation actions. Increased attention, 
however, is required to ensure that 
authorization basis documentation for facility 
operations and nuclear explosives safety 
operations are better integrated to ensure that 
all hazards are identified and appropriately 
addressed. 

In April 1992, DOE Order 5480.23 was issued, 
requiring numerous Pantex Plant facilities to 
develop upgraded SARs and establishing 
appropriate controls to ensure that hazards 
are appropriately detected, prevented, 
mitigated, or eliminated. 

DP, AL, and AAO are making progress in 
improving guidance and oversight of the SAR 
upgrade program. Until these upgraded SARs 
are complete, facility operations are covered 
under a DOE-approved basis for interim 
operations (BIO) that meets the requirements 
of DOE Standard 3000.11. Pantex has also 
developed a Critical Safety System Manual 
(CSSM) as a stopgap measure for the lack of 
updated SARs. The BIO and CSSM provide 
an adequate level of safety; however, they 
lack fully developed hazards analyses and the 
establishment of well defined safety 
requirements to define the facility safe 
operating envelope. Additionally, the BIO and 
CSSM do not provide a strong basis for 
maintaining control over facility configuration. 
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Concerns associated with the current SAR 
program include: 

• DP and AL have not effectively monitored 
M&H's efforts or resolved technical 
development issues, thus requiring multiple 
revisions of submitted SARs. 

Hazards analyses for SARs lacked rigor 
and documentation, and provided poor 
definition of interfaces between operational 
activities and facility requirements. 

Of particular importance in making the Pantex 
Plant authorization basis more effective is the 
need for a strong linkage between hazards 
analyses associated with nuclear facilities 
(addressed by one set of authorization basis 
documentation) and hazards analyses 
associated with nuclear explosives (operations 
addressed by another set of authorization 
basis documentation). Strong linkages must 
exist between these documents to ensure 
consistent safety requirements and control 
over critical safety system interfaces. The 
lack of a strong linkage has resulted in a lack 
of attention to ES&H issues associated with 
nuclear explosives operations. 

AAO, AL, and DP organizational structures all 
place nuclear explosive safety organizations 
with weapons programs and ES&H 
organizations with facility programs. The 
organizational separation between nuclear 
explosive safety and ES&H continues to 
challenge effective integration and manage
ment. Line management is working to satisfy 
ES&H requirements without compro-mising 
nuclear explosive safety. 

The recent approval of the SAR module for 
the bays is a major improvement over the BIO 
that had been in place and allows develop
pment of rigorous technical safety require
ments (TSRs) to define the safe operating 
envelope. 
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The most significant safety improvement 
initiative is the SS-21 process, where worker 
protection hazards are thoroughly analyzed 
and mitigative actions are designed into the 
weapons disassembly activities. The SS-21 
process initiative has had a positive impact on 
the integration of ES&H into nuclear explo
sives operations. 

Despite the positive impact of the SS-21 
process, some weaknesses were observed in 
the SS-21 pilot of the 861 dismantlement. 
These weaknesses were primarily associated 
with the lack of a comprehensive and inte
grated approach to hazards analysis; hazards 
analyses performed for the SS-21 pilot did not 
provide a complete analyses of ES&H hazards 
and were not properly coordinated with the 
SAR to ensure that all hazards were 
addressed. While the SS-21 process is being 
improved to address some of these concerns, 
it is not evident that all the problems have 
been eliminated. Further, AL and AAO line 
management have not adequately considered 
ES&H issues during their SS-21 milestone 
reviews. 

A pilot HAR is currently being prepared for the 
W69 dismantlement effort. The lack of active 
involvement by AL organizations with HAR 
review responsibilities and a lack of DP 
technical guidance and expectations, similar 
to the SAR upgrade program experience, may 
result in significant review and approval 
delays. 

Implementation of Requirements 

There has been progress in achieving 
effective implementation of requirements at 
the Pantex Plant, improving safety through 
increased management attention, improved 
worker involvement, and better work planning 
processes. Specific initiatives include 
application of the SS-21 process, implemen
tation of the 1994 conduct of operations 
improvement action plan, and increased 
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worker empowerment through the voluntary 
protection program (VPP). 

Actions that have contributed to effective 
implementation of site programs include: 

• Strong line management ownership and 
accountability for performance in industrial 
hygiene and industrial safety 

• Proactive AAO involvement in addressing 
known problems (offsite ground water 
contamination and conduct of operations 
deficiencies) 

• Using M&H workers' expertise in such 
activities as process hazards analysis and 
SS-21 work planning 

• Forward-thinking managers who effectively 
prioritize their resources to accomplish 
organizational goals 

• AAO and M&H ES&H professionals working 
closely with line management and workers 
to effectively implement their programs. 

Effective implementation of site programs is 
hindered by: 

• Deficiencies in the radiological control pro
gram (e.g., material labeling and move
ment, dosimeters worn under lead aprons) 

• Continued reliance on an "expert-based" 
approach in configuration management and 
lockout/tag out 

• Failure of M&H organizations to perform 
comprehensive and programmatic self
assessments in areas such as explosives 
safety, radiation protection, and ground 
water 

• Inability of line managers to conduct 
effective root cause analysis and apply 
sound conduct of operations principles 
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• Lack of institutionalized programs in 
configuration management and ground 
water monitoring 

• Deficiencies in explosives safety (e.g., 
weapons assembly/disassembly pro
cedures that result in unnecessarily long
term exposure of workers to explo- sives 
and the inappropriate use of service 
magazines for long-term explosives 
storage). 

Procedural quality and adherence issues 
continue to be problematic at the Pantex Plant 
and affect many implementing programs. 
Procedural non-compliance issues have been 
the reason for approximately 50 occurrence 
reports during the first eight months of 1996. 
M&H has not been able to determine the 
underlying root cause(s) for continuing pro
cedural problems and, as a result, has been 
unable to eliminate recurrence. 

While M&H has taken several actions to 
improve the quality of procedures, additional 
emphasis is needed to simplify and reduce the 
number of required procedures and provide 
necessary training for workers. 

Another problematic area that cuts across 
many implementing programs is configuration 
management. Deficiencies in the configuration 
management system include a lack of piping 
and instrumentation drawings, a limited 
number of completed engineering system 
drawings, and inadequate equipment com
ponent labeling for critical safety systems. 

Assessment Programs 

Assessment programs at the Pantex Plant are 
effective to varying degrees and provide a 
general understanding of the status of 
programs and work activities. AAO assesses 
M&H performance through daily reviews of 
M&H activities, programmatic reviews, and 
"for cause" assessments. AAO sometimes 
also shadows M&H's internal independent 
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assessment activities. However, assessment 
programs are generally weak and do not 
provide management with summary infor
mation they can readily act on and use to set 
priorities. Tracking, trending, and manage
ment of issues are dispersed and not 
functioning effectively within DOE or M&H. 

AL does not perform rigorous self
assessments or require that their 
organizations critically review themselves. 

AAO conducted six self-assessments during 
the first part of 1996, and the results provided 
important insights into AAO problems. 
However, the AAO self-assessment program 
was halted by AAO senior management. 

The Field Activities Data Base, used for 
tracking and combining assessments, is of 
limited value because it is not supported by a 
prioritization process or corrective action 
plans, and its availability is limited. 

Facility Representatives have not always 
worked effectively with AL and AAO subject 
matter experts when performing 
comprehensive analysis. Thus, because 
systemic or programmatic issues are not 
always identified to AAO senior managers, 
issue management is often reactive, not 
proactive or structured. 

The lack of rigor and detail in analysis efforts 
of assessment activities contributes to a lack 
of understanding of root causes, so the 
process of developing and implementing 
effective corrective actions and resolving 
issues has not been effective. 

Within M&H, the strategy for assessing 
performance consists of an internal, 
independent assessment program and a self
assessment program implemented by each 
organizational segment. The internal, 
independent assessment program has 
provided valuable information to the 
organizational elements being assessed; 

12 

OFFICE OF OVERSIGHT 

however, it is not clear that senior 
management is using this information to 
establish sitewide priorities. 

The M&H self-assessment program is 
informal; the programmatic aspects and rigor 
of these activities vary widely. Less than 25 
percent of the self-assessments reviewed by 
the Oversight team had been studied by 
management to provide meaningful 
management-level feedback to the 
organization that conducted them. Further, 
assessments generally receive only limited 
management attention or analysis, and do not 
identify programmatic issues. Only the self
assessment program of the Facility 
Operations Division, which was vigorously 
executed and includes significant 
management and worker involvement, is 
effective. Their program could serve as a 
model for other divisions. 

The Occurrence Reporting and Processing 
System (ORPS) program at the Pantex Plant 
has generated a significant backlog of reports 
(e.g., there are about 150 reports in backlog, 
including one addressing a high explosives 
problem that dates back to 1994). Corrective 
actions are often not effective because 
proposed solutions address symptoms rather 
than root causes. AAO and M&H 
management have identified the elimination of 
this backlog as a priority and are training M&H 
facility managers to perform this function. 

Principle #3 - Competence Commensurate 
with Responsibilities 

Staffing and Qualifications 

AAO is adequately staffed with appropriately 
qualified personnel to effectively support 
current and predicted outyear weapons and 
explosives-related missions and ensure safe 
operations at the Pantex Plant. The current 
AAO staffing levels are expected to remain 
stable over the next several years, while 
staffing at M&H will be adjusted to match 
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outyear production forecasts (probably 
downsized). Workforce projections are based 
on direct workload projections, DOE strategic 
action plans, performance evaluation plans, 
and work authorization directives. 

Within the Facility Representative program, 
staffing levels and training are adequate for 
implementing the necessary ES&H programs. 

To mitigate the effects of restructuring, the 
workforce planning process utilizes 
techniques such as hiring controls, skills 
matching to place surplus employees in critical 
roles, and internal movement and training 
opportunities. 

M&H has recently completed a critical skill mix 
analysis in the Manufacturing and ES&H 
Divisions. The Manufacturing Division has 
also instituted an interview capture program, 
in which the experience and knowledge of 
long-term and even retired workers are 
captured for the benefit of younger employees 
and incorporated into operational procedures. 

Technical Competence and Knowledge of 
Hazards 

AAO and M&H personnel exhibit the 
necessary technical competence, experience, 
and knowledge of hazards to effectively and 
safely manage the various weapons-related 
programs, as evidenced by a reduction in the 
severity of occurrences and in M&H insurance 
rates. 

The AAO program for satisfying the 
implementation plan for Defense Nuclear 
Facilities Safety Board (DNFSB) 
Recommendation 93-3 is defined and 
adequately documented. AAO has developed 
general technical base and functional area 
qualification standards and is completing 
office/facility-specific qualification standards 
for each job position. AAO expects to qualify 
all positions by May 1998; however, timely 
signoff of qualification standard competencies 
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by managers has been lagging. Approx
imately two-thirds of the AAO staff members 
are subject to the requirements of this 
recommendation, and as of November 1966, 
each has completed approximately 30 percent 
of the qualification standard signoffs. 

The Facility Representative qualification 
training program at AAO is well defined and 
documented. Facility Representatives and 
trainees demonstrated appropriate knowledge 
of conduct of operations, hazards, and 
systems for their assigned facilities. Currently, 
nine Facility Representatives are fully 
qualified. One Facility Representative has 
recently reported to AAO and has started 
initial qualifications. 

One weakness noted by the Oversight team is 
inconsistency in the content and quality of 
reports provided by Facility Representatives to 
senior management. 

Within M&H, managers have a good 
understanding of the competence and 
qualification issues within their organizations. 
Managers, technical staff, and engineers have 
the appropriate educational background, 
technical knowledge, and considerable site
specific experience for their job assignments. 
M&H effectively uses a sitewide database 
system for specifying and tracking the 
technical competence of the staff to ensure 
that core competencies are maintained for 
future mission activities. Most individuals 
interviewed demonstrated an appropriate level 
of awareness of health and safety issues and 
of potential hazards within their facilities. 

Worker Participation and Empowerment 

Worker participation in work planning is 
contributing to a safer working environment at 
the Pantex Plant. AAO and M&H have 
demonstrated their support through programs 
such as the hazard identification teams (HIT) 
and Safe Work Awards Program (SWAP), 
establishment of clear ES&H policies and 
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goals such as achieving voluntary protection 
program (VPP) Star status, and strong 
endorsement of the integrated safety 
management concept. 

Management strongly supports workers' right 
to identify concerns without fear of retribution. 
It is M&H company policy, as stated in the 
Pantex Employee Manual, that "there will be 
no reprisal toward employees who come 
forward." Most importantly, where concerns 
are verified as having merit, action has been 
taken to change the relevant processes or 
procedures. M&H has begun educating 
supervisors and managers on this policy 
through training in personnel sensitivity, 
conflict resolution, effective leadership, and 
counseling by an expert consultant on 
employee concerns. 

Workers have several avenues for voicing 
ES&H concerns (i.e., telephone hotline, 
stewards and safety officers, and the Joint 
Labor/Management Safety and Health 
Committee). Concerns requiring high level 
resolution are referred to the Executive Safety 
Committee or to the quarterly Tripartite Safety 
Committee. Feedback is provided to 
employees on the status and resolution of 
their concerns. These actions are laudable 
and forward-looking. 

Additionally, M&H provides recognition and 
monetary incentives for notable safety 
accomplishments; financial incentives for both 
individual and group safety performance; the 
SWAP, where employees can earn $300 for 
plant-wide safety performance; a $100 award 
for exceptional performance; and a General 
Manager's Safety Awards Breakfast, held 
quarterly, where individual and group 
contributions to safety are acknowledged. 

The right of any employee to stop work is well 
established by M&H, clearly articulated by 
management, and understood by workers. 
The workers are willing to invoke that 
authority. 
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Union activity at the plant is significant and is 
playing a vital role in establishing a safe work 
environment. The degree of partnership and 
cooperation of the unions with AAO and M&H 
leadership is exceptional, demonstrating an 
effective safety issue resolution process and 
a committed partnership between workers and 
management. 

Some workers expressed a lack of confidence 
in the employee concerns program (see 
Sitewide Issue 6). 

It is particularly significant that the Pantex 
Plant's Employee Concerns Program Review 
Committee is worker-driven and includes an 
outside stakeholder representing the 
community of Amarillo. 

Training Programs 

DOE and M&H training programs have 
improved substantially since 1994 because of 
the emphasis placed on training by the AAO 
Area Manager and training officer. 

At AAO, the training and qualification program 
generally meets the requirements of DOE 
Order 360.1. The training officer is effective in 
identifying, locating, and procuring training for 
Federal employees. 

AL and AAO are concentrating their efforts on 
implementing the technical qualification 
program as required by DOE Order 360.1, and 
on establishing procedures for both offices. 
There is no central automated database or 
any analysis tools available to managers to 
track employee training, skills, and 
qualifications. Several managers could not 
determine the status of completion of the 
qualification records by their employees. A 
near-term enhancement is planned that will 
provide AAO with two central automated 
databases that are being used by other DOE 
sites. 
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AL provides one individual to evaluate 
contractor training on a monthly basis; 
however, not all reports are provided to M&H 
for review and comment. Due to the small 
size of the AAO training staff and their other 
assigned duties, there is a lack of formality in 
documenting resolution and closure of these 
evaluations. The training officer informally 
conducts assessments, documents comments 
via memos or e-mail, and in some cases 
accepts agreement with corrective actions 
verbally from M&H. M&H provides responses 
by memo and tracks corrective actions in their 
action plan database. There is frequent 
communication between AAO and M&H on 
training issues; however, without a clear trail 
of documentation, training issues may fail to 
be resolved, and trending to identify 
systematic problems will be limited. 

Generally, M&H training programs meet 
applicable requirements, are formalized, are 
based on best industry practices and modern 
instructional design methods, and are 
effective. Management involvement in training 
ensures that the content and quality of training 
are appropriate for the job tasks a worker is 
expected to perform. M&H expects to qualify 
95 percent of those personnel who must meet 
the order requirements by the end of 1996. 

Within M&H, management accountability and 
acceptance of the importance of training is 
strong. Line managers are actively and 
formally involved; they enforce attendance; 
and they write, review, and approve training 
program descriptions. Although each division 
is responsible for its own training program, 
they receive extensive instructional design 
support from the M&H Training and 
Development Technologies (T&DT) group. 

T&DT's professional staff provide 
performance-based training that focuses on 
actual job tasks and provides workers the 
knowledge and flexibility needed to address 
unexpected conditions. T&DT has imple
mented several notable practices, including 
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extensive use of full-scale weapon mockups, 
simulators, models, and actual equipment; 
computer-based training; a sitewide 
automated database to track employee 
training requirements and qualifications and to 
schedule training; and conversion of most 
paper training records and forms into digitized 
records on CD-ROMs. 

Despite these positive practices, weaknesses 
were noted in radiological worker and 
technician training, job task analyses, and 
inadequate and unrealistic practical training 
exercise scenarios. More realistic exercises in 
contamination monitoring and emergency 
response are being developed. 

M&H training uses an extensive evaluation 
process to assess their training courses. This 
process includes course and instructor 
evaluation forms, student surveys, annual 
evaluations of each instructor, program 
effectiveness reviews, and the Idaho National 
Engineering Laboratory's annual evaluation of 
M&H training against DOE Order 5480.20A 
requirements. This evaluation process may 
not be functioning effectively. Interviews with 
workers indicated a general lack of 
understanding of the training process, the 
relationship between job tasks and the need 
for training, and the development of 
qualifications; many questioned the relevance 
of some training to the work they perform. 
M&H is attempting to address this issue by 
reanalyzing job task analyses. 

2.3 IMPLEMENTING PROGRAMS 

Environmental Protection Program 

Ground Water Protection 

DOE Order 5400.1 establishes policy and 
program requirements for managing ground 
water resources. The implementing document 
for these policies is the Groundwater 
Protection Management Program Plan. M&H 
is responsible for developing, updating, and 
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implementing this plan, while DOE is 
responsible for ensuring that the plan meets 
requirements and that M&H is effectively 
managing the program. The plan has two 
major performance areas: a ground water 
protection management program and a 
ground water monitoring program. 

The overall ground water protection 
management program has not been fully 
institutionalized to ensure effective program 
management and integration. Weaknesses in 
program documentation include poorly defined 
organizational roles and interfaces, absence 
of key implementing programs, and procedural 
weaknesses. Although formal external 
communications have been strong, the 
external informal communications in the field 
have led to miscommunications. 

The ground water monitoring program meets 
baseline regulatory compliance requirements 
and produces high-quality data to facilitate 
informed decisions on ground water 
characteristics and remedial actions. It 
provides an effective framework for assessing 
the extent of contamination, monitoring 
progress in cleanup efforts, and identifying 
new risks to ground water resources. The 
program is managed and staffed by 
competent, well trained personnel. 

The Pantex Plant policy of proactive ground 
water response actions has reduced any 
potential threat to public health and the 
environment. The site has been responsive in 
addressing onsite and offsite ground water 
contamination. The Pantex Plant is regaining 
control of contamination released to ground 
water by initiating the operation of a ground 
water treatability system at the southeast 
corner of the site and reducing the potential 
for contamination to reach the Ogallala 
aquifer. The flexible design of the ground 
water treatability study system allows it to 
adapt easily to changes in ground water 
contamination conditions during treatment. 
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However, the following weaknesses were 
noted: 

• The interactions and relationships of the 
organizations participating in the program 
are weak. 

• The plan applies only to DOE-owned land. 

• The description of the Pantex Plant drinking 
water monitoring program is incomplete, 
and the procedures do not contain sufficient 
detail for sampling the Pantex Plant drinking 
water system. 

Not all DOE requirements and environ
mental regulatory requirements have been 
identified, and the description of strategies 
to reconcile different regulatory require
ments is inadequate. 

Nuclear Safety Program 

Not evaluated. 

Worker Safety and Health Program 

Explosives Safety 

AAO and M&H staff are well qualified in 
explosives safety and have been proactive in 
establishing and improving controls for 
handling, moving, and tracking explosives. 

M&H has established an Explosives Safety 
Department for oversight, training, and 
technical support of operations involving 
explosives. Additionally, the Pantex Plant has 
an Explosives Safety Committee that 
implements the DOE Explosives Safety 
Manual. Roles and responsibilities appear to 
be clearly delineated with respect to operating 
within the safety envelope. 

Recently, the Pantex Plant put in place an 
Explosives Tracking Center for tracking 
movement of high explosives and insensitive 
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high explosives. 
improved include: 

Areas that could be 

• Current weapons assembly/disassembly 
procedures result in unnecessary exposure 
of workers to explosives. 

• Low-level radioactive waste is being stored 
adjacent to explosives storage. 

• Service magazines are being used for long
term storage of explosive stocks for 
weapons systems no longer in the 
inventory; large war reserve quantities for 
weapons systems not currently in 
production; weapon systems awaiting 
disposal and involved in long term testing; 
and some systems requiring temperature 
and humidity conditioning. It appeared that 
these materials did not need to be stored 
on the production line and were 
unnecessary for ongoing production. 

• Offices have been established too close to 
explosives handling and storage areas. 

• The CON EX containers in Zone 4 should be 
moved to a location outside the inhabited 
building distance. 

To reduce unnecessary exposure of workers 
to explosives, hemispheres should be taken to 
a service magazine as they are disassembled 
and held there until a complete pallet has 
been filled for removal to permanent storage. 

Industrial Hygiene/Industrial Safety (IHllS) 

The Pantex Plant IH/IS programs have 
documented v1s1ons and implementing 
strategies and are effective. They are led by 
strong management and qualified staffs. 
Their stance is proactive, emphasizing staff 
involvement in plant activities and embracing 
initiatives such as the VPP and enhanced 
work planning. Line acceptance of the 
programs, by managers and employees alike, 
is evident and increasing. 
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All employees are very knowledgeable of their 
jobs, the hazards associated with them, and 
their IH/IS requirements, including the 
personal protective equipment they need. 

Conversely, the AAO Safety and Health 
organization has not been able to keep current 
with its assessment schedules and 
assessments, corrective action management 
is often incomplete, and employee 
involvement in work Oob) planning varies 
among Pantex organizations and programs. 

AAO has not set up a schedule of 
surveillances of M&H; surveillances are driven 
by site activity. There is no formal assignment 
of responsibility for tracking non-nuclear 
explosive safety findings within AAO. A self
assessment in IH/IS/occupational medicine 
has been done, but without a corrective action 
plan. Managers use quarterly deficiency 
reports for tracking open noncompliances and 
other safety and health deficiencies. The 
system to be used for tracking is still coming 
on line. Safety-related annual performance 
criteria, which would commit managers to 
IH/IS performance, vary between managers. 

M&H should continue to institutionalize the 
safety and health program through increasing 
line organization ownership and documenting 
its standards base. AAO and M&H should 
begin to formalize and reemphasize 
assessments and corrective action 
management. 

Radiation Protection 

There is clear commitment to radiation 
protection at the Pantex Plant. The radiation 
control (RadCon) program's policy and goals 
are clearly defined in the site's Radiological 
Control Manual and implementing operating 
procedures. RadCon practices are clearly 
stated in training programs and as-low-as
reasonably-achievable (ALARA) objectives for 
radiation exposure are set and tracked. AAO 
and contractor organizations have a sufficient 
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number of well qualified health physicists to 
implement and further develop the radiation 
protection program (RPP), and most of the 
staff have a good knowledge of the 
radiological hazards associated with various 
weapons. Resource management systems 
and funding for the RPP are good at this time. 
There is good worker participation and 
empowerment for RadCon in the field. 

There have been notable improvements in the 
RPP, and several additional initiatives are 
under way. These initiatives include the SS-
21 process, improving the container labeling 
program, and upgrading alpha continuous air 
monitors. However, programmatic improve
ments have yet to be realized. 

Additional opportunities for improvement exist 
and include: 

• Worker participation in the ALARA program 
and line accountability for RadCon 
performance is weak. 

• RadCon training lacks realistic exercises 
with respect to contamination control and 
monitoring practices. 

• Individual responsibilities and authorities for 
functional elements are not well defined 
(e.g., the Radiation Safety Division staff 
have very broad job descriptions). 

• There is no formal radiological deficiency 
report tracking program at the Pantex Plant. 

RadCon requirements are being transmitted 
from Headquarters, AL, and AAO to M&H. 
However, the present system is not formal or 
timely with respect to distribution of 
information. 

The S/RID program at the Pantex Plant is in a 
very early phase, and has not captured 
relevant DOE guidance such as implementing 
guides. 
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Technical issues related to radiation workers 
wearing dosimeters under their lead aprons (a 
potential 10 CFR 835 compliance issue), the 
lack of beta calibration for monitoring 
instruments, and neutron-insensitive 
dosimeters for offsite direct radiation 
monitoring warrant review. 

AL and AAO oversight of RadCon 
implementation and the M&H self-assessment 
program for the RPP are not fully 
comprehensive and programmatic in 
approach. AAO surveillances are not 
scheduled, do not address programmatic 
elements, and are not formally transmitted to 
the contractor. The first comprehensive RPP 
independent assessment has just been 
completed by the M&H Compliance Assurance 
Office. M&H is behind in their schedule of 
internal self-assessments of RadCon Manual 
implementation, and they have not yet 
integrated 10 CFR 835 requirements into 
these self-assessments. 

Although there appears to be an adequate 
core academic training program, the M&H 
training group has limited facilities for RadCon 
training and practical examinations using 
realistic mockups. Additional training is 
needed to improve technician response to off
normal events. 

Epidemiologic Studies 

Epidemiologic studies concerning the health 
effects resulting from working at the Pantex 
Plant have not shown any significant health 
hazards: 

• Cancer incident data and mortality rates of 
county residents nearest the Pantex Plant, 
when compared to other Public Health 
Regions in Texas, showed that the rates 
were statistically nonsignificant. 

• A comparison of U.S. white male Pantex 
Plant workers employed between 1951 and 
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1978 with that of U.S. white males showed a 
possible "healthy effect" (the mortality rate for 
all causes was significantly less than 
expected). However, limitations in the study 
do not allow firm conclusions because of the 
latency period of most cancers, the sample 
size, the length of follow-on, and the control 
group's relevance to a generally healthy 
worker environment. 

Facility Safety Program 

Conduct of Operations 

In reviewing the conduct of operations(CoO) 
program, the Oversight team's evaluation 
included observations of weapon systems 
operating activities (e.g., staging, assembly, 
disassembly, retrieval and transfer). 

The sitewide Pantex CoO Manual generally 
defines and addresses all the requirements 
and guidelines necessary for implementation 
of DOE Order 5480.19, and the ongoing 
implementation of the 1994 CoO improvement 
action plan has had a positive impact on plant 
safety. Additionally, the SS-21 process has 
helped institutionalize CoO principles. 

Line management has also been effective in 
ensuring that managers, staff, and workers 
understand and do not hesitate to take 
appropriate action in the face of hazards, 
without fear of retaliation. 

Although AAO has established the framework, 
recently provided a supervisory position, and 
captured the expertise necessary for a strong 
Facility Representative organization, 
continued senior management attention is 
needed to ensure full maturation of the 
program and to fully benefit from Facility 
Representatives insights and analytical 
capabilities. 

Both the Facility Representatives and the 
weapons production operation team personnel 
are generally implementing their respon-
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sibilities commensurate with management 
expectations. Routine and special surveil
lance activities are conducted, occurrence 
report critiques are attended, and each 
organization participates in morning call. All 
these activities provide operational site data 
to DOE on a continuous basis. These 
organizations also demonstrated under
standing and ownership of programmatic 
goals, knowledge of the risks inherent in 
nuclear weapons stewardship, and awareness 
of their accountability for safety. 

Weaknesses observed within Facility 
Representative performance are: 

• Facility Representative observation reports 
reviewed by the evaluation team 
demonstrate a marginal proficiency in 
analyzing CoO programmatic data and 
stating the safety significance of the report 
(e.g., the data did not adequately support 
the conclusions and actions recommended 
by the Facility Representative sometimes 
lacked detail). Some report conclusions 
tend to overstate the seriousness of the 
observation(s), and report recommen
dations lack sufficient details on program
matic impact. Further, the quality and 
content of Facility Representatives reports 
on CoO issues should be made more 
consistent to improve commun-ications with 
senior management. 

• M&H has a substantial backlog of 
occurrence reports and identified that 
inadequate capabilities in root cause 
analysis have limited the quality of the 
reports. Difficulty in applying resources to 
address this problem is further increasing 
the backlog. Of the 51 reports documented 
in 1996 relating to procedural compliance 
problems, most deal with a failure to follow 
procedures for radiological material transfer 
between facilities. 

AAO senior management should consider 
clarifying its expectations relative to roles and 
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responsibilities; redirect the focus of oversight 
activities more toward programmatic manage
ment issues; and provide additional training to 
Facility Representatives on how to use 
gathered data, effectively, use subject matter 
expertise during issue analysis, and present 
Coo data from a management perspective. 

Engineering/Configuration Management 

A formal configuration management program 
is in the early stage of development at the 
Pantex Plant. When the site returned to 
operational mode, management emphasis 
shifted from the facilities to the weapons 
programs, resulting in a lower priority and 
fewer resources for completing the 
configuration management program. Actions 
needed to complete program implementation 
include controlled documentation, labeling, 
and formal system alignments. Additionally, 
clear goals have not been reestablished to 
fully achieve the benefits of a complete and 
integrated configuration management 
program. 

The Oversight team made the following 
observations: 

• AAO and M&H have made significant 
improvements in the configuration 
management program over the past two 
years. M&H issued a critical safety system 
(CSS) Configuration Control Plant Standard 
that includes the establishment of the 
Facility Configuration Control Board, 
requirements for CSS, definitions, and 
functional requirements. All CSS have 
been walked down, and redlined drawings 
have been prepared. 

• AAO and M&H facility personnel are 
technically competent and appear to 
understand their roles and responsibilities 
in maintaining the current system status 
control program. 
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• Worker participation and empowerment is 
evident throughout the Pantex Plant. 
Improvements from the Maintenance Mode 
Integrated Plan and the SS-21 process 
have provided greater program ownership 
for line workers, thus creating a safer and 
healthier work environment. 

• Incomplete implementation of the 
Configuration Management Action Plan has 
limited the usefulness of the configuration 
management program, and full program 
implementation has low priority. M&H and 
AAO management feel that the benefits of 
fully implementing the configuration 
management program by addressing these 
shortcomings are outweighed by other 
program priorities. This approach has 
resulted in the following conditions: 

• There are no piping and instrumentation 
drawings and only a limited number of 
completed system controlled documents. 

• Components of essential systems (e.g., 
valves and dampers) are not adequately 
labeled or identified locally in Plant facilities. 
Several labeling methods are used at the 
Plant; these are not always consistent. 
Further, some components are not labeled 
and do not appear on reference drawings, 
complicating the selection of equipment 
lockout points. 

• System alignment checklists and system 
operating procedures for CSS do not exist; 
utility operator round sheets and 
preoperational checklist procedures are 
generic in nature and do not formally verify 
that all the necessary CSS components 
(e.g., specific breakers and valves) are 
lined up properly and are fully capable of 
performing their intended function. 

• Controlled drawings and documents are not 
being used by the Maintenance Division or 
facility managers. 
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At M&H the Oversight team observed: 

• A suspect/counterfeit fasteners program 
that is programmatically sound and is 
supported by the necessary procedures, 
implementation plans, schedules, and 
monthly status reports to fully meet 
program needs 

• An opportunity to enhance all aspects of 
plant system operation and control, 
including system status control, lockout/ 
tagout, work management, and engineering 
performance trends by fully implementing 
the M&H Labeling Implementation Plan, 
developed in April 1996, for labeling plant 
systems at the component level 

• A need for M&H to actively promote the 
development and use of controlled 
drawings, and a need for workers at all 
levels to be procedurally required to utilize 
controlled drawings (when available) for any 
tasks associated with plant systems. 

Process Safety Management 

In June 1992, AL notified AAO that the 
Occupational Safety and Health Administration 
(OSHA) Standard 29 CFR 1910.119, process 
safety management (PSM), should be imple
mented at Pantex. In January 1994, AAO 
formally asked M&H to develop an action plan 
implementing PSM at the Pantex Plant. M&H 
submitted the action plan in February 1994. 
During July 1995, AAO approved an updated 
PSM Action Plan that included explosive 
processes. This was followed by an 
implementation schedule for conducting PHAs 
on these explosive processes. At the same 
time, M&H Environmental Safety and Health's 
Industrial Hygiene group determined that, with 
the exception of PSM Standard Section 
1910.119 (e), Process Hazard Analysis, 
Pantex was in full compliance. 

PSM is divided into 14 sections, The only 
parts of the plant currently subject to the PSM 
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standard are those involved in manufacturing 
or processing explosives. All other chemicals 
are maintained, by design, in quantities that 
are less than the minimum threshold quantity 
limits. 

The PHA teams, composed of Applied 
Technology Division personnel, are the only 
individuals actually operating under PSM. 
They are cognizant of their responsibilities and 
involvement in the safety process and have 
the authority to stop work. Training has been 
conducted for the facilitators and PHA team 
members. An overall PHA coordinator has 
been assigned by Applied Technologies, and 
Industrial Hygiene and Explosive Safety are 
required to provide assistance to the PHA 
teams. Program assessment and oversight 
responsibilities are assigned to AL and AAO. 
M&H has an internal assessment 
responsibility. The three-year compliance 
audit date for the program was May 1995; 
however, no assessments have been· 
conducted, nor have any assessment dates 
been set. Additionally: 

• PSM matrices have been developed to 
show how Pantex is complying with the 
standard. 

• Neither the required triennial compliance 
audit of the PSM standard nor the annual 
operating procedure certification has been 
completed or scheduled. 

The Commitment Tracking System was 
developed to trend and track to completion 
PHA findings, develop budget requirements, 
and identify interdepartmental issues that 
have safety or quality issues. No PHA 
findings had been entered as of October 1996. 

Although the program is well administered in 
the ES&H and Applied Technologies Division, 
no one has been given responsibility for the 
overall PSM program, and there is no clear 
funding mechanism for the implementation of 
the PSM program. 
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For a developing program, PSM has made a 
good start. Individuals assigned PSM respon
sibilities have assumed those responsibilities 
and are using the program to identify hazards. 
Persons working with and supporting the PSM 
program have demonstrated their technical 
competence through education, certification, 
and experience. 

3.0 SITEWIDE ES&H ISSUES 

3.1 ISSUE DESCRIPTIONS 

Sitewide Issue 1: Plutonium Pits 

Almost all plutonium at the Pantex Plant is 
weapons grade and in the form of pits, the 
plutonium assemblies that serve as a primary 
nuclear component of a weapon. A pit 
consists of a plutonium metal shell surrounded 
by a hermetically sealed outer metal shell that 
is usually stainless steel. For interim storage, 
pits are packaged in AL-R8 storage 
containers. The total quantity of plutonium at 
Pantex is large. In July 1994, Pantex had over 
6,000 pits and sealed sources. 

A significant vulnerability at Pantex Plant is 
total reliance on the outer metal shell of a pit 
as the only barrier to prevent plutonium 
oxidation and release. The pits have not been 
tested and qualified for extended storage, 
which begins after the service life of a 
weapon. Some pits have weaknesses in joint 
materials and design, making them vulnerable 
to failure and consequent plutonium release 
during handling and storage. 

The oldest pits at the Pantex Plant are over 33 
years old. Aging and environmental effects 
may cause or contribute to a wide variety of pit 
failures. Daily warming and nightly cooling of 
pit storage magazines may lead to crack 
initiation and growth in aluminum welds in 
some pits. Chemical contaminants introduced 
during testing, cleaning, and packaging may 
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also initiate crack growth over extended 
periods of time. 

Almost all pits are stored in magazines in AL
R8 containers. Being unsealed, the AL-R8 
containers do not keep out airborne 
contaminants and would not completely 
contain plutonium released from a failed pit. 

The Pantex Plant surveillance program uses 
relatively simple methods to identify failed pits 
but does not address underlying failure 
mechanisms or their causes. Normal Pantex 
Plant operations involve only sealed forms of 
plutonium. Any incident exposing plutonium at 
the Pantex Plant would be handled as an 
abnormal event by trained personnel. 

Sitewide Issue 2: Issues Management 

AAO and M&H management systems are not 
fully effective in identifying and resolving root 
causes of recurring ES&H issues. Manage
ment's ability to recognize, understand, 
synthesize, and apply resources to address 
ES&H hazards is limited by assessment 
information systems that do not effectively 
ensure that hazards are identified, 
communicated, and prioritized; that mitigative 
actions are assigned; and that corrective 
actions are tracked to closure. 

Oversight team observations supporting this 
issue include the failure of AAO management 
to follow up on some identified issues that 
had been referred to M&H; AAO Facility 
Representative concerns not being effectively 
communicated to site management (i.e., 
configuration management); lack of a 
consistent AAO and M&H process to define 
and prioritize programmatic issues; lack of 
integration of M&H multiple assessment 
efforts and tracking systems; weak root cause 
analysis; repeated occurrences; and 
increasing backlog of ORPS reports and 
analysis. 
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Sitewide Issue 3: Authorization Basis 
Upgrade 

The Pantex Plant authorization basis provides 
an adequate level of safety and additional 
initiatives (e.g., SAR upgrades and S/RIDs 
development) are being implemented to 
strengthen the Pantex Plant authorization 
basis program. However, problems are 
evident in the implementation of these 
initiatives and are limiting improvement. 
Deficiencies include the lack of fully developed 
hazard analysis; a need for establishing more 
clearly defined safety requirements for facility 
operations; confusion over requirements and 
expectations associated with S/RIDs develop
ment, and a need for better guidance and 
clearer expectations for preparation of HARs 
(used for documenting hazards analysis and 
controls for nuclear explosive operations.) 
These initiatives are discussed in more detail 
in Section 2.2 under Principle #2. 

The chart below summarizes the current and 
future document components of the 
authorization basis. 

Authorization Basis Components in Effect 
Until the Upgrade is Complete 

Nuclear Explosives Safety Basis for Interim Operations 
Studies (Master Studies 
and Weapons Specific) 

Hazard Analysis and Input Critical Safety System 
Documents Manual 

Upgraded Authorization Basis Components 

Hazard Analysis Reports- General Information 
DOE Order 5610.11A Document 

Nuclear Explosive Safety Safety Analysis Reports-
Rules DOE Order 5480.23 

Operational Safety Technical Safety 
Concerns Requirements-DOE Order 

5480.22 

S/RIDS 
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Sitewide Issue 4: Integration of ES&H into 
Nuclear Explosive Operations 

Nuclear facility and nuclear explosives 
operations have not been effectively 
integrated in the past. Nuclear explosive 
safety organizations were historically 
responsible for the safety of nuclear 
explosives operations to prevent the dispersal 
of special nuclear material in an accident and 
ES&H organizations were responsible for the 
safety of nuclear facilities. This had resulted 
in a lack of focus on ES&H issues associated 
with nuclear explosives operations. 

While there has been progress to better 
integrate ES&H into nuclear explosive 
operations through initiatives such as the SS-
21 process and revising associated AL 
directives, additional improvements are still 
required. Opportunities for improvement in
clude more effective organizational integration 
of ES&H and nuclear explosives safety 
functions; defining clear roles and respon
sibilities associated with nuclear explosive 
operations for DOE ES&H organizations; and 
enhanced processes that sustain and improve 
integration of ES&H into nuclear explosive 
operations. 

Also needed are M&H ownership of the 
hazards analysis process to better integrate 
hazards analysis with work planning activities, 
and more active AL and AAO ES&H 
professional involvement to ensure 
appropriate technical adequacy of the hazards 
analyses and proper integration with the SAR 

A more comprehensive and integrated 
approach would ensure that all hazards to the 
workers are considered and documented in 
the HAR Additional discussion is provided in 
Section 2.2 under Principle #2. 
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Sitewide Issue 5: Procedural Adequacy and 
Adherence 

The quality of and adherence to administrative 
procedures (i.e., procedures for operations, 
maintenance, and other activities not directly 
associated with nuclear explosives operations) 
at the Pantex Plant continue to be problematic 
(poorly integrated and hard to control and 
maintain) and affect many implementing 
programs. For example, during the first eight 
months of 1996, approximately 50 occurrence 
reports have identified non-compliance as the 
cause of the report. 

While M&H has taken several actions to 
improve the quality of procedures, additional 
emphasis is needed to simplify and reduce the 
number of required procedures and provide 
necessary training to workers on the 
procedures. M&H has not been able to 
determine the underlying root cause(s) for 
continuing procedural non-compliance 
problems, and thus has been unable to 
eliminate recurrence. 

Sitewide Issue 6: Employee Concerns 
Program 

The employee concerns programs (ECPs) for 
AAO and M&H were established in the 1994-
1995 time frame. The Oversight team found 
that most workers were positive about raising 
concerns. However, an anonymous M&H 
survey conducted during the Oversight 
evaluation revealed much less worker 
confidence in the efficacy and credibility in the 
program, and willingness to use the program. 

Program effectiveness suffered initially due to 
organizational structure and scope. The AAO 
Deputy Area Manager assumed the 
responsibility of ECP Manager as an 
additional duty; while at M&H, the program 
was assigned as a part time duty to an Equal 
Employment Office (EEO) staff member who 
reported to the Human Resources Manager. 
The breadth of scope also created problems. 
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Rather than focusing on ES&H, other subjects 
such as EEO, sexual harassment, and 
security were priorities, resulting in an 
overloaded program and insufficient feedback 
to the worker raising an ES&H concern. The 
team also found that: 

• Although AAO has provided posters and 
general employee training addressing the 
DOE ECP program, few employees were 
aware of this program. Most expressed 
knowledge of the M&H ECP. 

• A review of AAO ECP case files involving 
ES&H concerns revealed excellent record 
keeping and appropriate and effective 
action. While the number of employee 
concerns filed with M&H has decreased 
over the two years of operation, the 
number filed with AAO is on the increase. 

Pantex Plant management has taken action to 
correct these shortcomings, including: 

• A full-time M&H ECP Manager reporting 
directly to the General Manager of M&H 

• A full-time AAO ECP Manager, reporting 
directly to the Area Manager 

• A proposal by M&H to limit the scope of the 
program to ES&H concerns 

• Establishment of an ad hoc M&H employee
run ECP Review Committee that includes 
an outside stakeholder representing the 
community of Amarillo. 

The effectiveness of these programs and their 
implementation will be tracked. 

Sitewide Issue 7: Security Upgrades 

Action is needed on the line item upgrade for 
security. The March 1995 Security Evalua
tions inspection identified several concerns, 
including a 1988 safeguards and security 
upgrade line item. Completion of the line item 
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will resolve most of the deficiencies; however, 
the project is not scheduled to be completed 
until late 1997. 

3.2 SITEWIDE ISSUE STATUS 

Table 1 characterizes sitewide issues in terms 
of an issue statement, primary concerns, site 
activities, and a progress evaluation. 

4.0 KEY FACILITIES 

4.1 FACILITY MISSION 

Nuclear Explosive Bays 

Buildings 12-64, 12-84, 12-99, and 12-104 are 
part of the production area of Zone 12 and are 
located inside the material access area 
(MAA). These buildings provide bays for 
weapons assembly, disassembly, examina
tion, testing, training, process demonstration, 
nuclear explosive safety studies, procedure 
verification and similar operations, and 
packaging and staging of component parts. 
The bays in these buildings were designed as 
nuclear explosive facilities with the capability 
to process encased explosive components 
that contain plutonium and other hazardous 
materials. 

The bays range in age from 7 to 25 years. 
Buildings 12-64, 12-84, 12-99, and 12-104 
contain 62 bays. All but three bays are used 
for assembly or disassembly. Two bays in 
Building 12-84 are used for radiography 
operations; one bay in Building 12-104 is a 
vacuum chamber bay. The 62 bays total 
approximately 300,000 square feet. Essential 
safety systems include the structure's blast 
design, the structure (concrete walls and earth 
overburden), blast doors, and fire suppression 
system. 

The major operations conducted in the 
assembly/disassembly bays are the partial 
assembly/disassembly of nuclear weapons 
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containing high explosives (HE) and the 
complete assembly or disassembly of 
weapons containing insensitive high 
explosives (IHE). Operations on encased 
components rely on the casing to provide the 
primary containment; operations involving 
unencased HE are not allowed in bays that 
contain plutonium, but are allowed in bays that 
do not contain plutonium. Final disassembly 
of primary subassemblies involving plutonium 
and unencased HE is permitted only in 
assembly/disassembly cell facilities. Bays 1, 
2, 3, and 4 of Building 12-64 are used for the 
testing and staging of tritium reservoirs. 

Nuclear Explosive Cells 

Buildings 12-44 (Cells 1 to 6), 12-85, 12-96, 
and 12-98 (Cells 1 through 4) are part of the 
production area of Zone 12 and are located 
inside the MAA. These buildings, totaling 
73,000 square feet, provide cells for weapons 
assembly, disassembly, examination, training, 
process demonstration, nuclear explosive 
safety studies, procedure verification and 
similar operations, packaging, staging, and 
testing. The cells range in age from 9 to 36 
years. Essential safety systems include the 
blast valves, blast door interlocks, and facility 
structure (concrete walls and slab, blast 
doors, and earth overburden). Nuclear 
explosive special purpose Buildings 12-26 
(Bays 27 and 28), 12-41, 12-50, 12-60, and 
12-94 are part of the production area of Zone 
12 and are located inside the MAA. These 
buildings provide testing/support facilities for 
nuclear weapons and weapon components 
that contain special nuclear material. The 
buildings range in age from 3 to 51 years and 
total approximately 95,000 square feet in area. 

Essential safety systems include the fire 
suppression system (all buildings), facility 
structure and blast design (Buildings 12-50, 
12-60, and 12-94) and environmental chamber 
air temperature control primary interrupts 
(Building 12-94). 

December 1996 



PANTEX PROFILE OFFICE OF OVERSIGHT 

Table 1. Sitewide Issues 

.·. 

ISSUE PRIMARY CONCERNS .. .. SITE ACTIVITIES . PROGRESS EVALUATION 

1. Handling and storage of A significant vulnerability at the Pantex Plant is total Pantex prepared a detailed corrective action Repackaging of AT-400A pits scheduled 
plutonium pits from nuclear reliance on the outer metal shell of a pit as the only plan to address six vulnerabilities and other prior to container certification by the 
weapons presents several barrier to prevent plutonium oxidation and releases. The issues identified by the Plutonium Department of Transportation. If the 
ES&H vulnerabilities. pits have not been tested and qualified for extended Vulnerability Assessment. A monthly status container is not certifiable, the pits may 

storage. Aging and environmental effects may cause or report is issued, discussing progress. have to be repackaged. (Updated 
contribute to a wide variety of pit failures. 10/96) 

2. AAO and M&H Management systems do not effectively ensure that Management is improving occurrence Not evaluated (Updated 10/96) 
management systems are hazards are identified, communicated . and prioritized. reporting and processing through training 
not fully effective in initiatives. 
identifying and resolving Mitigative actions are not always assigned and corrective 
problematic ES&H issues. actions are not always tracked to closure. 

3. Pantex Plant Lack of fully developed hazard analyses. Implementation of S/RIDs. Not evaluated (Updated (10/96) 
authorization bases 
provide an adequate level Safety requirements need additional definition. Upgrading of SARs. 
of security, but require 
improvement. Guidance and expectations need clarity to effectively Preparation of better integrated HARs. 

implement S/RIDs. 

4. Nuclear facility and Lack of focus on ES&H issues associated with nuclear Implementation of the SS-21 process. Not evaluated (Updated 10/96) 
nuclear explosive explosive operations. 
operations have not been Revised AL associated directives. 
effectively integrated. Achieve a more integrated and comprehensive approach 

to ensure that all hazards are considered and More and earlier line management 
documented in the HAR process. involvement. 

5. The quality of and This problem impacts many implementing programs. M&H has taken several actions, including Not evaluated (Updated 10/96) 
adherence to simplifying and reducing the number of 
administrative procedures M&H has been unable to determine the underlying root procedures, and has provided additional 
at the Pantex Plant. causes(s) and thus has not been able to prevent training. 
continue to be problematic. recurrence. 
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6. Not all workers are 
knowledgeable of and 
have confidence in the 
employee concerns 
programs. 

7. Action is needed on the 
line item for security 
upgrade. 

OFFICE OF OVERSIGHT 

Table 1 (cont'd). Sitewide Issues 

Efficacy and credibility of the M&H employee concerns 
program (ECP). 

Awareness of the DOE ECP program. 

Impacts from aging equipment. 

Assignment of a full-time M&H manager 
reporting to the General Manager. 

Assignment of a full-time MO ECP Manager 
reporting directly to the Area Manager. 

Additional focus on ES&H concerns. 

Establishment of an ad hoc M&H employee
run ECP Review Committee that includes an 
outside stakeholder representing the Amarillo 
community. 

Design engineers expect to complete the 
project on time, assuming that budget 
requirements are met. 
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Except for Building 12-26, these facilities were 
constructed for nuclear weapons work. 
Building 12-26 was constructed in 1944 for 
munitions work as part of the World War II 
construction of the Pantex Army Ordnance 
Plant. It was originally used for shipping and 
staging ordnance, but is now used for 
component accelerated aging, tritium reservoir 
testing and inspecting, weapons vacuum and 
leak testing, and tool storage. The facility was 
used for assembly and disassembly of nuclear 
explosive-like assemblies (NELAs) and war 
reserves units as late as the early 1980s. A 
NELA is an assembly that represents a 
weaponized nuclear explosive, such as a 
warhead, bomb, reentry vehicle, or artillery 
shell. NELAs do not contain an arrangement 
of HE and fissile material capable of producing 
a nuclear detonation. 

Presently, the prime function of the facility is 
to provide space for tooling storage. Other 
significant operational areas include the 
weapon vacuum and leak test bays, the 
component accelerated aging bays, the tritium 
reservoir testing and inspection bay, and the 
pit vault for special nuclear material. 

Building 12-41 is a weapons paint facility. It is 
used primarily to support painting buildings 
operations on joint test assemblies (JTAs), 
weapons components (tails, fins, cases), 
weapon "H" Gear (containers), and roadables. 
Unit roadables are also repaired and modified 
in the building. 

Building 12-50, the separation test facility, is 
used to provide data for evaluating specific 
nuclear weapons release assembly hardware 
and installation procedures and for detecting 
and monitoring time and service related 
deterioration of the system. Selected reentry 
body assemblies are subjected to a functional 
separation test as a continuing requirement of 
these surveillance programs. 

Building 12-60, the mass properties facilities, 
is used to provide data for evaluating specific 
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nuclear weapons to ensure that certain 
tolerance specifications for various nuclear 
weapons, NELAs, and subassemblies are 
met. 

Building 12-94, the weapons aging facility, 
conducts operations consisting of exposing 
weapons or weapon components to variable 
temperature cycles for prolonged periods to 
simulate long-term stockpile effects. The 
aging studies can involve complete nuclear 
weapons, explosives core samples, weapons 
components, and weapon-like assemblies. 

Nuclear Staging Facilities/Zone 12 

Buildings 12-26 pit vault, 12-42 south and 
north vault, 12-44 cell 8, and 12-58 Bays 4 
and 5 are part of the production area of Zone 
12 and are located inside the MAA. These 
buildings provide temporary staging facilities 
for nuclear weapon components that contain 
special nuclear material. These components 
include pits, Oak Ridge ordnance (ORO) 
items, radioisotopic thermoelectric generators 
(RTGs), and reservoirs. These facilities range 
up to 51 years old and total approximately 
15,000 square feet in area. Essential safety 
systems include the facility structure 
(Buildings 12-26PV, 12-42NV, 12-42SV, 12-44 
Cell 8); rolling steel fire doors (Buildings 12-
26PV, 12-42NV, 12-42SV); vault doors 
(Buildings 12-26PV, 12-42NV, 12-42SV); and 
fire suppression systems (Buildings 12-42SV, 
12-44 Cell 8). Building 12-26 was built in 
1944 as part of the World War II construction 
of the Pantex Plant and was originally used for 
shipping and staging of conventional 
ordnance. The other staging facilities were 
constructed for nuclear weapons work. 

The pit vault is used as a staging facility for 
pits. Pits are encapsulated components that 
are packaged in specially designed containers 
for staging and intra-plant transport. The 
containers in the pit vault are not opened 
during the operations conducted within the 
vault. The Building 12-42 south vault is used 
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as a staging facility for weapon components 
called "reservoirs," which are small, metal 
bottles filled with tritium. Reservoirs are 
shipped to and from the Pantex Plant in 
specially designed Department of 
Transportation certified containers. Metal 
cases are used for the intra-plant transport of 
reservoirs. 

The Building 12-42 north vault is used as a 
staging facility for RTGs, which are small, self
contained, sealed sources of thermally 
produced electricity used in several of the 
nuclear weapon systems. The RTGs consist 
of a heat source (Pu-238), a thermopile, an 
insulator, and a container. 

Building 12-44, Cell 8 is used as a temporary 
staging facility for pits. The primary activity 
conducted in Cell 8 is the automated 
placement and retrieval of pits in sealed 
containers. However, some containers are 
opened within the facility, and those pits 
undergo a variety of inspection, testing, and 
verification operations. Pits are repackaged in 
Cell 8. 

Bays 4 and 5 of Building 12-58 are used as 
staging facilities for nuclear weapons 
components. 

Nuclear Staging Facilities/Zone 4 

Modified-Richmond (M-R) magazines 4-19, 4-
21, 4-25, and 4-30 through 4-44, and Steel 
Arch Construct (SAC) magazines 4-101 
through 4-142 are located in the western part 
of Zone 4, known as the MAA, which is 
approximately in the center of the Pantex 
Plant. The MAA is used as a staging or 
interim storage area for weapons, weapon 
components, and other process-related 
material. These magazines were built in 1944 
for storing conventional munitions. Each M-R 
magazine is 1,400 square feet, and each SAC 
magazine is 1, 182 square feet. The total 
storage area is 71,362 square feet. Essential 
safety systems include the concrete security 
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barriers, earth overburden, magazine 
structures (walls, roof, steel doors), and sand 
bag compartment barriers. Five types of 
items may be placed in these magazines: 
weapon assemblies, pits, ORO items, RTGs, 
and NELAs. Weapon assemblies include any 
type of nuclear explosive device (warheads, 
bombs, reentry vehicles, or artillery shells). 
Weapons and pits cannot be stored together 
in the same magazine. 

Explosives Development/Zones 11 and 12 

Buildings 11-17, 11-22, 11-36, 11-38, 11-51, 
11-55, 11-56, 12-8, 12-19, 12-59, and 12-62 
are part of Pantex's explosive processing and 
development resources and are located in 
Zones 11 and 12 of the Plant. These 
buildings contain laboratories that have been 
historically used to develop and test new high 
explosives, examine the morphology of bulk 
formulated explosives, and perform routine 
analysis of explosives, pilot activities for new 
plastic bonded explosives, aging studies on 
various explosives, and chemical analysis of 
explosives and associated materials. Their 
primary current use is for surveillance support. 
The buildings range in age from 14 to 51 
years. 

The 11 buildings total approximately 90,500 
square feet. Requirements for these facilities 
do not vary with production schedules, and 
known future missions will not change these 
requirements. Included are chemical 
laboratories, a gas analysis laboratory, a 
metrology laboratory, a stockpile system 
testing laboratory, environmental laboratories, 
and radiation monitoring laboratories. 

Explosives Manufacturing 

Buildings 11-51, 11-20, 11-50, 12-17 A&B, 12-
63, 12-121, and 12-24 are used for 
formulating, pressing, machining, gauging, 
and staging a variety of high explosives. 
These buildings range in age from 11 to 51 
years and total approximately 113,450 square 
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feet. Most of these buildings were con
structed to manufacture explosives main 
charges and small components for nuclear 
weapons, and to meet the high explosives 
research and development mission of the site. 
Current missions remain the same as efforts 
continue to remove obsolete weapons from 
the stockpile. Two-thirds of these buildings 
were built prior to 1955. They are in poor 
condition and are rapidly approaching the 
ends of their useful lives. 

Explosives Staging 

Buildings 4-45 to 4-75, 11-23, 11-25, 11-37, 
11-42, 11-45, 11-46, 12-55, 12-58, 12-65, 12-
68B, 12-71, 12-83, 12-92, 12-95, 16-2, and 
16-7 A&B are used to store and stage all types 
of HE and IHE. These facilities will continue 
to be used for this purpose. These facilities 
range in age from 8 to 51 years and contain 
46 structures covering a total area of 
approximately 63,300 square feet. The 
primary hazard in these buildings is 
explosives. Over 50 percent of the explosives 
storage facilities were constructed prior to 
1950; they are in deteriorating condition and 
need replacement. 

Testing and Evaluation 

This key facility includes Buildings 11-5, 11-
16, 11-18, 12-21, and 12-21A and Firing Sites 
FS-2, FS-3, FS-4, FS-5, FS-10, FS-11, FS-
11A, FS-16, FS-18, FS-21, FS-21A, FS-22, 
FS-23, and FS-24. The buildings are used for 
testing and evaluation of both HE and IHE, 
test firing of explosives, and non-destructive 
evaluation of explosives (the firing sites are no 
longer being used for this purpose). The 
facilities range in age from 8 years to 51 
years. The buildings total approximately 
68,200 square feet; the Firing Sites are 
several square miles in size. Many of the 
facilities have high speed cameras to monitor 
and analyze tests. Missions are not expected 
to change until the current effort to remove 
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obsolete weapons from the stockpile is 
complete in six to eight years. 

Explosive Disposal 

The Burning Grounds (BG-3 and BG-4) are 
used to thermally dispose of high explosives, 
and Building 12-73 is used to clean and 
decontaminate tooling exposed to high 
explosives. These facilities are between 22 
and 42 years old. Building 12-73 totals 
approximately 1,900 square feet; the Burning 
Grounds are approximately one square mile in 
size. The Burning Grounds consist of a 
number of pads for open air burning, 
supported by small material storage areas. As 
dismantlement continues, the need for the 
burning grounds to dispose of waste high 
explosives will also continue; eventually the 
need for burning of high explosives will be 
eliminated. 

Onsite Transportation and Loading Docks 

The facilities for transporting nuclear 
explosives, weapons components, and other 
process-related material consist of Loading 
Dock 4-26 located in the western part of Zone 
4 and Loading Docks 12-98 and 12-99 in the 
production part of Zone 12. Operations 
include movement of weapons or components 
in safe-secure trailers or in hardened trailers 
between Zone 4 and Zone 12 or on forklift or 
handcart between buildings, and 
loading/unloading and packing/unpacking 
operations. The loading docks and transpor
tation activities are associated with movement 
of nuclear weapons and weapon components. 

Acid/Flammable Liquid Storage 

Buildings 11-34, 11-39, and 12-34 are storage 
facilities for acid and flammable liquids. 
These facilities are between 18 and 51 years 
old and in need of repair. The three facilities 
contain approximately 1,700 square feet. 
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4.2 FACILITY SUMMARY 

Table 2 summarizes key facility charec
teristics, including operational status, hazard 
classification, authorization basis, worst case 
design basis accident, and principal hazards 
and vulnerabilities. 

5.0 PERFORMANCE MEASURES 

To effectively judge M&H 's performance and 
provide a commensurate award fee, AL, AAO, 
and M&H established a Performance Eval
uation Plan for the period October 1, 1996, 
through September 30, 1997. This evaluation 
process is based on a Business Performance 
Based Management Plan (BPBMP). The 
BPBMP sets forth performance areas, 
weights, appropriate work authorizations 
directives (WADs) and performance 
measures. 

The performance areas (PAs) cover all areas 
of contractor responsibility and all areas of 
contractor performance. The PAs and their 
relative scoring weight are: general 
management (40 percent); ES&H, environ
mental restoration, and waste management 
(30 percent); operations (15 percent); 
safeguards and security (10 percent; and 
resources and business management (5 
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percent). As of October 1, 1996, performance 
objectives ( POs) had not been developed for 
three PAs--ES&H, environmental restoration, 
and waste management; safeguards and 
security; and resource and business manage
ment. 

The work to be evaluated under each PA is 
described in the respective WAD. POs 
provide information on performance areas that 
are very important and of significant interest to 
DOE. Performance with respect to POs and 
WADs is the primary consideration in arriving 
at overall grade in a performance area. The 
performance in each PA will be evaluated in 
terms of the rating plan. The determination 
will reflect the numerical grade multiplied by 
the assigned weight. If the sum of the 
numerical grade for all PAs is 80 or below, 
there will be no award fee for the evaluation 
period. 

The following numerical ratings have been 
assigned: 

Outstanding 
Good 
Satisfactory 
Marginal 
Unsatisfactory 

96-100 
86-95 
76-85 
66-75 
65 or below 
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Table 2. Facility Summary 

•.· .. .. . · .· .... .. . ... .. . .. 

FACILITY NAME . STATUS HAZARD.CLASSIFICATION/AUTHORIZATION WORST CASE ···PRINCIPAL .· .... · .. · ...... 

BASIS :·. DESIGN BASIS J-IAZARP$ ANP 
. .. . ... :· .·ACCIDENT · . . VUL.NERAB1L.lt1es . .. ·· . 

Nuclear Explosive Operational Category II (Cat II) facilities; Authorization Basis - BIO HE explosion, plutonium Hazards: High explosives, 
Bays 10/94; SAR submitted September 21, 1995; under review dispersal. Workers in bay plutonium, tritium, 

by DOE; 11/95 revision to BIO approved by DOE 3/96 killed. Onsite/offsite doses thorium, uranium, and 
included upon DOE approval beryllium 
of SAR meeting DOE 
5480.23 

Nuclear Explosive Operational Cat II facilities; Authorization Basis - BIO 10/94; SAR HE explosion, plutonium Hazards: High explosives, 
Cells scheduled for submittal to DOE for approval on December dispersal. Workers in cell plutonium, tritium, 

21, 1995; 11/95 revision to BIO approved by DOE 3/96 killed. Onsite/offsite doses thorium, uranium, and 
included upon DOE approval beryllium 
of SAR meeting DOE 
5480.23 

Nuclear Explosive Operational Cat II facilities; Authorization Basis - BIO 10/94; SAR HE explosion, plutonium Hazards: High explosives, 
Special Purpose scheduled for submittal to DOE by January 26, 1996 dispersal. Workers in cell plutonium, tritium, 

killed. Onsite/offsite doses thorium, uranium, and 
included upon DOE approval beryllium 
of SAR meeting DOE 
5480.23 

Nuclear Staging Operational Cat II facilities; Authorization Basis - BIO 10/94; Cell S Blast driven missile Hazards: High explosives, 
Facilities/Zone 12 SAR approved by MO; 11/95 revision to BIO approved by penetrates 12-44 Cell 8. 6 plutonium, and tritium 
Staging DOE 3/96 rem Committed Effective 

Dose Equivalent (CEDE) at 
site boundary 

Nuclear Staging Operational Cat II facilities; Authorization Basis - BIO 10/94; Zone 4 Forklift punctures AL-R8 Hazards: High 
Facilities/Zone 4 SAR approved; 11/95 revision to BIO approved by DOE container. Less than 7 rem explosives, plutonium, 
Magazines 3/96 CEDE to onsite workers. tritium, uranium, beryllium, 

and thorium 

Explosives Operational Low and medium (FS-3) nonnuclear hazard facilities; Undetermined Hazard: High explosives 
DevelopmenU Authorization Basis - DOD 6055.9 STD DOD Ammunitions 
Zones 11 and 12 and Explosives Safety Standards (10/92); TM-5-1300 

Structures to Resist the Effects of Accidental Explosions 
(11/90); M&H prepared draft BIO; SAR scheduled to be 
submitted to MO for aooroval by 4/15/97 
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Table 2 (cont'd). Facility Summary 

FACILITY NAME STATUS HAZARD CLASSIFICATION/AUTHORIZA TIQN BASIS WORST CASE DESIGN 
PRINCIPLE: HA2ARP$. •·•·•· . . · . .. BASIS· ACCIDENT . AND VULNERABILITIES 

Explosives Operational Low and medium nonnuclear hazard facilities; Undetermined Hazard: High explosives 
Manufacturing/ Authorization Basis - DOD 6055.9 STD DOD Ammunitions 
Zones 11 and 12 and Explosives Safety Standards (Oct 92); TM-5-1300 

Structures to Resist the Effects of Accidental Explosions 
(Nov 90); M&H prepared draft BIO; SAR scheduled to be 
submitted to MO for approval by 7/1/97 

Explosives Staging/ Operational Low and medium nonnuclear hazard facilities; Undetermined Hazard: High explosives 
Zones 4, 11, 12 and Authorization Basis - DOD 6055.9 STD DOD Ammunitions 
16) and Explosives Safety Standards (Oct 92); TM-5-1300 

Structures to Resist the Effects of Accidental Explosions 
(Nov 90); M&H prepared draft BIO; SAR scheduled to 
submitted to MO for annroval by 10/31/97 

Testing and Operational Low and medium nonnuclear hazard facilities; Undetermined Hazard: High explosives 
Evaluation/ Authorization Basis - DOD 6055.9 STD DOD Ammunitions and their associated 
Zones 11, 12 and and Explosives Safety Standards (Oct 92); TM-5-1300 chemical components 
firing sites) Structures to Resist the Effects of Accidental Explosions 

(Nov 90); M&H prepared draft BIO; SAR scheduled to be 
submitted to MO for approval by 7/1/98 

Explosive Disposal Operational Low hazard nonnuclear facilities; Authorization Basis - Undetermined Hazard: High explosives 
(Burning Grounds DOD 6055.9 STD DOD Ammunitions and Explosives and their associated 
BG-3 & 4, and Bldg. Safety Standards (Oct 92); TM-5-1300 Structures to chemical components; 
12-73) Resist the Effects of Accidental Explosions (Nov 90); M&H airborne particulates 

prepared draft BIO; SAR scheduled to be submitted to 
MO for approval by 8/1/98 

Onsite Transportation Operational Cat II facilities; Authorization Basis - BIO 6/95; SAR Undetermined Hazard: Plutonium 
and Loading Docks scheduled to be submitted to MO for approval by 9/28/95 (encased), explosives, 

and other hazardous 
materials 

Acid/Flammable Operational Category not assigned; Authorization Basis - Draft General AccidenUanalysis under Hazard: Acids and 
Liquid Storage Information Document (GID) approved review flammable liquids 
(Bldgs. 11-34, 11-39, 
12-34) 
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FOREWORD 

Site profiles summarize the effectiveness of Department of Energy (DOE) line 
management in implementing the Secretary of Energy's guiding principles of safety 
management; the effectiveness of DOE environment, safety, and health (ES&H), and 
safeguards and security (S&S) programs; and key site characteristics such as organization, 
contract reform, significant issues, key facilities, performance measures, and site initiatives 
and activities. 

Profiles are a valuable planning tool for the DOE Office of Oversight in focusing appraisal 
activities, allocating staff resources, and analyzing Departmental trends. Profiles also 
serve as an authoritative reference for other stakeholders. They assist in answering critical 
questions about the state of the DOE complex: How effective are site management 
systems/programs? What trends require immediate attention? How safe are site workers 
and the public? And is the environment being adequately protected and restored? The 
analysis of the performance data contained in the site profiles provides baseline 
information regarding safety or security program weaknesses, thus allowing timely 
intervention by Department management. This information is reported in a format 
designed to highlight essential missions, performance, significant issues, and operational 
data at a management level. 

The Office of Oversight maintains site profiles on 20 major DOE sites. Each profile is 
normally updated semiannually through a rigorous process led by the Oversight Offices of 
Planning and Analysis and EH Residents, with significant contributions from the Offices of 
Security Evaluations and ES&H Evaluations. Line management plays a key role by 
verifying that the information is accurate, current, significant, clear, and balanced. 

Site profiles are developed using an institutionalized process of collecting data from 
multiple sources, and then collating, synthesizing, and analyzing this information to develop 
an accurate evaluation of ES&H and S&S performance at the site. The data that forms the 
basis of a site profile comes from sources both internal and external to the Department of 
Energy. Site profiles will evolve in content and form as necessary to meet their intended 
objective--to have available current, comprehensive, summaries of ES&H and S&S 
information pertaining to key DOE sites. 

The site profile reflects the Office of Oversight's analysis of the best available data, and 
was verified for factual accuracy by line management prior to dissemination. Since profiles 
describe site conditions at the time of distribution, they may not reflect recent changes. If 
real time confirmation of information is required, the reader should query line management 
directly. 
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PROFILE OF 

ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE (RFETS) 

OVERVIEW 

SITE CHARACTERISTICS 

Site characteristics include information on site size and location, 
mission, organizations, contractual status, and major initiatives and 
activities. 

Date Established: 1952 

Present Mission: 

Primary- Management of large quantities of plutonium (special 
nuclear material) remaining at RFETS. 

Secondary- Site cleanup from nuclear weapons production. 

Size: 384 acres (0.6 square miles) located on a 6,262 acre reserve 
(10.2 square miles). 

Employees: 296 Department of Energy (DOE) and 3,642 contractor 
personnel (as of September 1996). 

Annual Budget: $613.4 million for fiscal year 1996, and $580 
million each year for fiscal years 1997 and 1998. 

Cognizant Secretarial Officer: Assistant Secretary for Environ
mental Management (EM); principal EM offices -- Office of Western 
Waste Management Operations (EM-35), Office of Southwestern 
Area Programs (EM-45), Rocky Flats Office (EM-64). 

Responsible Operations/Area Office: DOE Rocky Flats Field 
Office (RFFO). 

Integrating Contractor: Kaiser-Hill (Kaiser Engineering/CH 2M Hill) 

Subcontractors: DynCorp of Colorado, Inc. 
Rocky Mountain Remediation Services 
Safe Sites of Colorado 
Wackenhut Services, Inc. 

0-1 

Additional information on 
site characteristics is 
provided in Section 1. 0, 
starting on page 1. 

The primary mission of 
RFETS is to safely 
manage large quantities 
of plutonium remaining 
from past operations. 

Kaiser-Hill became the 
integrating contractor at 
RFETS on July 1, 1995. 
In this capacity, Kaiser
Hill manages several 
subcontractors. 
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Fissile Material: 12.9 metric tons of plutonium (in various forms) 
and 47.0 kg of plutonium waste (as of February 6, 1996). There is 
also 6.7 metric tons of highly enriched uranium present. 

Significant Commitments to Stakeholders: The 1986 Triparty 
Agreement (DOE, the Environmental Protection Agency [EPA], and 
the Colorado Department of Public Health and Environment, updated 
in the 1991 lnteragency Agreement, has been replaced by the 1996 
Rocky Flats Cleanup Agreement (RFCA). The RFCA establishes the 
regulatory guidelines and framework for achieving accelerated site 
closure. 

Commitments to the Defense Nuclear Facilities Safety Board 
(DNFSB) regarding specific recommendations affecting RFETS 
include: 90-5, "Long-Term Safety Improvements at Rocky Flats"; 90-
6, "Rocky Flats Plutonium in the Ducts"; 94-1, "Improved Schedules 
for Remediation of the Defense Nuclear Fuels Complex" (SNM 
Stabilization); 94-3, "Rocky Flats Seismic and System Safety"; and 
95-2, "Safety Management." 

Major Site Activities/Initiatives: 

The site has developed a ten-year plan (draft version dated July 30, 
1996) detailing plans for accelerated cleanup and interim site closure 
by 2006. 

Major programmatic activities include stabilization and consolidation 
of special nuclear material (SNM), facility deactivation, waste 
management, and environmental restoration. Stabilization activities 
include tank draining and processing of liquids, inspection and 
repackaging of plutonium metal and oxides, thermal stabilization of 
oxides and residues, and drum venting. (Additional detail is provided 
in Section 1.4.) 

Decontamination and decommissioning (D&D) activities completed 
during 1996 include Building 889, tanks 221 and 224, the interim 
closure of six underground tanks, and the T3rr 4 trench remediation. 
Planned near-term D&D activities include Buildings 779, 886, and 
771. 

Other major safety initiatives at RFETS include the integrated safety 
management system and the Safety Performance Improvement Plan. 

0-2 
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ENVIRONMENT, SAFETY, AND HEALTH (ES&H) ISSUES 

A sitewide issue is an issue present at multiple facilities or within 
ES&H programs that impact sitewide operations. A facility-specific 
issue is limited to a particular facility or building. 

Sitewide Issue 1: A large portion of the RFETS plutonium inventory 
is stored in a manner unsuitable for safe interim or long term storage. 
Plutonium stabilization and risk reduction activities are ongoing. 

Sitewide Issue 2: Safety analysis reports and supporting 
documentation for many RFETS facilities do not reflect current facility 
status or mission changes. 

Sitewide Issue 3: The reliability and availability of credited safety 
systems at RFETS facilities are questionable. Vital safety system 
maintenance, repair, and extensive surveillance of these systems are 
part of the high RFETS "mortgage cost." These activities consume 
large portions of available funding and staff resources. 

Sitewide Issue 4: Roles and responsibilities of EM and RFFO are 
not always clearly defined, understood, or effectively communicated. 
This situation is constantly renewed each time both organizations 
reorganize and reassign duties and responsibilities. 

Sitewide Issue 5: Electrical safety requires continuing management 
attention, as previous incidents at RFETS have resulted in near or 
actual electrical shocks to employees. Ongoing site D&D activities, 
coupled with a lack of good configuration control create a significant 
electrical shock hazard that will be difficult to mitigate. 

Sitewide Issue 6: RFFO and contractor management have not 
established an adequate safety culture. Kaiser-Hill and the primary 
subcontractors inherited this situation. 

Sitewide Issue 7: Structural integrity concerns related to former 
operational events, spills, or use of corrosive materials have been 
identified in some RFETS buildings. 

Sitewide Issue 8: Although improvements to the criticality safety 
program are under way, program implementation is hampered by an 
increasing trend in criticality safety infractions and deficiencies in the 
safety basis of criticality safety evaluations. 

Sitewide Issue 9: Numerous recent radiological incidents are 
indicative of a breakdown of work controls associated with 
implementation of the site radiological control program. 
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Additional information on 
sitewide issues is pro
vided in Section 3.0, 
starting on page 7. 

There are nine sitewide 
issues and one facility
specific issue at RFETS. 
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Facility-Specific Issue 1: Seismic concerns have been identified 
with Building 371 that potentially affecting its suitability as an interim 
plutonium storage facility. However, mitigation actions necessary for 
using Building 371 as a plutonium interim storage facility have been 
defined, have been accepted by the Defense Nuclear Facilities 
Safety Board and their implementation is on schedule. 

KEY FACILITIES 

A key facility is a facility or building that is significant from an 
environment, safety, and health perspective. At some sites, a key 
facility can be a group of facilities with similar missions, activities, 
hazards, or vulnerabilities. 

Buildings 371 and 374, Plutonium and Waste Treatment 
Complex - Building 371 is used for interim storage of SNM and low
level waste processing. Building 37 4 treats liquid wastes. 

Building 559, Plutonium Analytical Laboratory - This is a fully 
operational analytical laboratory providing identification, characteriza
tion, and analysis of process-related waste. 

Building 101no1 A, Plutonium Production - The current mission of 
this facility is thermal stabilization, inspection, brushing, and 
repackaging of plutonium. Plutonium is stored in the building on an 
interim basis. 

Building 771 and 774, Plutonium Recovery and Liquid Waste 
Treatment Building - Building 771 is currently used for the interim 
storage of large quantities of SNM and waste. Building 77 4 is used 
for low-level liquid waste treatment operations. 

Building 776 and 777, Plutonium Manufacturing and Assembly 
Complex -This complex stores large amounts of plutonium. Waste 
operations (initiated in 1969 to support disposition of both equipment 
damaged by fire and waste generated in the cleanup efforts) are 
ongoing. 

Building 779, Plutonium Development Building - This facility is 
used for storing SNM holdup and waste in various forms. Category 
I and II SNM items have been removed. Limited laboratory activities 
include waste characterization and minimization. 

Building 886, Critical Mass Laboratory - Criticality experiments 
were conducted in this facility until 1987. Approximately 2,700 liters 
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Additional information on 
facility-specific issues is 
provided in Section 4.0, 
starting on page 13. 

Additional information on 
key facilities is provided 
in Section 4.0, starting on 
page 13. 

There are seven key 
facilities at RFETS. 
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of highly enriched uranyl nitrate solution have recently been drained 
from facility tanks; most of this inventory has been shipped off site. 

SITE PERFORMANCE 

Site performance is based on an analysis of available data on 
facilities and programs. This includes information from Office of 
Oversight activities augmented by valid and relevant external and 
internal sources. Site performance is evaluated in terms of the 
guiding principles for safety management. In March 1995, RFETS 
was the subject of a safety management evaluation, and a 
safeguards and security evaluation was conducted in June 1996. 
These two Office of Oversight evaluations form the basis for the 
below evaluation. 

Overall Safety Management Program 

Principle #1 - Line Management Responsibility 

Communication of functions, assignments, and responsibilities by 
EM and RFFO was found to be less than adequate during the March
April 1995 evaluation. Confusion also existed as to the appropriate 
RFFO role toward the contractor (oversight versus technical 
assistance). RFFO has reorganized twice since the 1995 safety 
management evaluation and has clarified staff roles relative to the 
contractor. The successive reorganizations, however, have contrib
uted to staff confusion regarding their internal functions, assign
ments, and responsibilities. Formal documentation of RFFO 
functions, assignments, and responsibilities is ongoing, with a 
completion milestone of January 1997. 

Lessons learned are not effectively communicated. Trending and 
root cause analysis are not always applied when developing a 
corrective action plan that would limit or prevent recurrence. 

Principle #2 - Comprehensive Requirements 

Authorization basis (AB) documents for most RFETS facilities are out 
of date and do not reflect current hazards or missions. Non
compliance with facility operational safety requirements occurs 
frequently. Building surveillance programs do not always effectively 
test or validate AB assumptions. 

RFETS has expended considerable effort in developing a new AB 
development methodology utilizing the DOE "Work Smart" process. 
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Additional information on 
site performance is 
provided in Section 2. 0, 
starting on page 4. 
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Current AB documents for several site facilities are under 
development; approval is anticipated in early 1997. 

Principle #3 - Competence of Personnel 

Management understands the essential role of a competent staff in 
achieving the RFETS mission. Maintaining the level of staff compe
tence has been challenged by downsizing initiatives and organi
zational changes within the contractor and RFFO organizations over 
the past year, which have resulted in a loss of expertise or 
qualifications within various groups. 

Sitewide training program implementation suffered under the new 
contractor, due in part to lack of clearly defined roles and responsi
bilities among the integrating and prime contractors. 

RFFO is addressing staff competence by participating in staff 
development under the DNFSB 93-3 and 95-2 initiatives and through 
representation on the Core Technical Group. 

Safeguards and Security 

A safeguards and security (S&S) evaluation conducted during July 
and August 1996, reported deficiencies in accountability of SNM 
holdup, corrective action programs, contract performance monitoring, 
S&S planning and integration with overall site planning, staffing and 
budgetary support, and management support of S&S. 

PERFORMANCE MEASURES 

Performance measures are quantitative and qualitative indications of 
ES&H performance taken from such sources as the Occurrence 
Reporting and Processing System and the Computerized Accident! 
Incident Reporting System, as well as contractually mandated 
indicators of performance. 

Performance measures used at RFETS are derived from Section J, 
Attachment I, Kaiser-Hill Performance Based Incentive Fee Plan, 
FY-96. The priority list is set forth in the ES&H Management and 
Implementation Plan. 
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Additional information on 
performance measures 
is provided in Section 
5. 0, starting on page 20. 
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SITE PROFILE--ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 

1.0 SITE CHARACTERISTICS 

1.1 SITE LOCATION AND SIZE 

The Rocky Flats Environmental Technology 
Site (RFETS) is situated on a 6,262 acre 
reserve (10.2 square miles) located 16 miles 
northwest of Denver, Colorado. The portion 
of the site where facilities are located and 
work is performed consists of 384 acres and 
has controlled access. The remaining 
1 O square miles serves as a buffer zone. 

1.2 SITE MISSION 

For nearly 40 years, the Rocky Flats Plant 
was a key part of the Federal government's 
nationwide complex for nuclear weapons 
research, development, and production. 
Rocky Flats provided unique processing 
capabilities for the fabrication of weapons 
components from plutonium, uranium, 
beryllium, and stainless steel. The Rocky 
Flats nuclear production mission was curtailed 
in 1989. As a legacy from past operations, 
RFETS has 12.9 metric tons of plutonium in 
the form of metals, oxides, solutions, and 
scrap/residue. 

The current mission of RFETS is special 
nuclear material (SNM) management, site 
cleanup, environmental restoration, deactiva
tion, and preparation for decontamination and 
decommissioning (D&D) of facilities. The 
current site goal is to achieve interim site 
closure within ten years. 

1.3 SITE ORGANIZATIONS AND CON
TRACT STATUS 

Site Organizations 

The Department of Energy (DOE) Rocky Flats 
Field Office (RFFO) oversees RFETS 
contractor activities with approximately 300 

1 

Federal employees (as of September 1996). 
Under the current strategic alignment plan, 
this number is expected to decrease by seven 
percent over the next five years. 

Kaiser-Hill (a partnership between Kaiser 
Engineering and CH2M Hill) assumed 
responsibility as the integrating management 
contractor on July 1, 1995. Kaiser-Hill acts as 
the integrating contractor and manages 
subcontractors at RFETS. Major subcon
tractors and their general responsibilities 
include: (1) Rocky Mountain Remediation 
Services (waste operations, D&D, environ
mental restoration); (2) Safe Sites of Colorado 
(plutonium stabilization, repackaging, consoli
dation, accountability of SNM, highly enriched 
uranium shipments, classified parts man
agement); (3) Wackenhut Services, Inc. 
(security); and (4) DynCorp of Colorado, Inc. 
(building management, maintenance, medical, 
and emergency preparedness). There were 
3,644 integrating contractor personnel at 
Rocky Flats as of September 1996. 

Finance Issues 

Contract Reform and Status 

The Kaiser-Hill contract was awarded in April 
1995 for the period July 1, 1995, through June 
30, 2000. The projected budget for the 
contract is approximately $3.75 billion over 
the five-year period. The contract, one of the 
first under the contract reform initiative, 
requires Kaiser-Hill to act as an integrating 
management contractor with principal sub
contractors performing specific tasks under 
the general contract. The contract provides 
strong incentives for Kaiser-Hill and the 
principal subcontractors to perform quality 
work on time and within budget, grants 
flexibility in daily management of work activi
ties, and assigns contractors a greater share 
of risks and responsibilities. The contract 
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provides for establishment of fee-bearing 
performance measures (approved by RFFO) 
that will be used to reward and track 
performance. 

Budget Issues 

RFETS receives its funding from the Offices 
of Defense Programs (DP) and Environmental 
Management (EM). In fiscal years 1997 and 
1998, EM-40 is providing $551 million and DP 
is providing $29 million for a total of $580 
million. 

For the EM budget, direct funding is 
$82,724,000 for fiscal year 1997 and 
$141,893,000 for fiscal year 1998. Indirect 
funding is $9,554,000 and $8,966,600 for 
fiscal years 1997 and 1998 respectively. 

Funding of the site has decreased from 1996, 
and Kaiser-Hill must address aggressively 
how it will manage risk reduction activities 
with decreasing funds and increasing risks. 

The RFETS 1998 ES&H Management Plan 
identifies the following items as underfunded: 

• Emergency Preparedness: planning and 
chemical inventory 

• Fire Protection: engineering fire hazards 
analysis and corrective maintenance of fire 
protection systems 

• Industrial Safety/Hygiene: hazard 
assessments, job hazard analysis, con
struction safety monitoring, design review, 
and OSHA support 

• Nuclear safety: authorization basis, 
criticality safety training, corrective main
tenance of safety systems 

• Occupational Medicine: clinical program, 
health surveillance, and reporting 
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• Radiation Protection: reducing routine 
contamination and safety envelope main
tenance and support. 

1.4 MAJOR SITE INITIATIVES/ACTIVITIES 

Waste Management 

The RFETS Ten Year Plan (draft version 1.0, 
July 1996) includes planning for site cleanup 
and interim closure by 2006 at a cost of $5.4 
billion in fiscal year 1997 dollars. Key 
activities to be accomplished over the period 
include the following: 

• All SNM will be stabilized and either 
shipped off site or consolidated into a new 
onsite interim storage facility awaiting offsite 
shipment. A Rocky Flats Cleanup Agree
ment (RFCA) goal is to have all plutonium 
off site by 2015. 

• Transuranic (TRU) and TRU-mixed wastes 
will be shipped to the Waste Isolation Pilot 
Plant. A new TRU waste staging and 
shipping facility would be constructed to 
facilitate offsite shipments. 

• Low-level and low-level mixed wastes will 
be treated (on or off site) and disposed of 
off site. New facilities would be constructed 
to store the waste prior to offsite shipment. 

• Most existing site facilities will be 
demolished. 

By 2006, the site restricted area (supporting 
the interim plutonium storage facility) would 

D be limited to approximately 100 acres. 

Stabilization and Consolidation 

Specific SNM stabilization/consolidation activi
ties accomplished during 1996 included: 

• Low-level actinide tank draining, completed 
readiness assessment, and initiated 
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hydroxide-precipitation solution treatment 
process in Building 771 

• Completed draining and offsite shipment of 
highly enriched uranyl nitrate (HEUN) 
solution from Building 886 

• Inspection and repackaging of approxi
mately 1100 plutonium metal items, with 
thermal stabilization of the majority of 
generated oxide 

• Completion of operational readiness review 
and initiation of caustic waste treatment 
system solution processing in Building 371 

• Venting of approximately 2700 solid 
plutonium residue drums to prevent 
hydrogen gas buildup 

• Removal of Category I and II SNM items, as 
well as solid waste and residues from 
Building 779. 

Decontamination and Decommissioning 

RFETS D&D activities in 1996 included the 
demolition and removal of tanks 221 and 224, 
the remediation of the T3!T 4 trenches, and 
the decontamination and demolition of 
Building 889. Future D&D activities include 
Buildings 779, 886, and 771. 

Privatization Activities 

Manufacturing Sciences Corporation (MSC) is 
a private company participating in the Rocky 
Flats national conversion pilot project (NCPP), 
which intends to convert former weapons 
facilities to other uses (e.g., recycling of 
materials). Buildings 883, 865, 444 and 447 
are associated with the NCPP. In Stage II of 
the project, MSC is performing decontamina
tion/cleanup activities (currently in Building 
883 and 865). Stage Ill (manufacturing of 
shipping and waste containers) will likely 
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begin in 1997. A competitive bidding process 
will be used to select the Stage Ill contractor. 

The Alpha Group & Associates is a private 
"spinoff" company recently formed by former 
RFETS employees. The Alpha Group is con
tracted to provide radiological instrument 
calibration and industrial hygiene support 
services to the site. 

Programmatic Activities 

Major programmatic activities include SNM 
stabilization and consolidation, facility 
deactivation, waste management, and envi
ronmental restoration. Specific stabilization 
and consolidation activities are listed above. 

Construction Activities 

Active construction projects include the new 
sanitary landfill, the decontamination water 
treatment facility, Operable Unit 2 (OU2), 891 
hillside surface water runoff water treatment 
facility relocation, OU? (current landfill) water 
treatment facility, sewage treatment facility 
upgrade phase II, and renovation of the 
Building 558 power substation. Projects 
associated with the accomplishment of 
Defense Nuclear Facilities Safety Board 
(DNFSB) Recommendation 94-1 include the 
Caustic Waste Treatment System upgrade, 
SNM vault upgrade, and SNM packaging 
lines. 

Planned construction projects include sewage 
treatment facility upgrade phase Ill, the 
investigative derived material storage facility, 
and phase I site improvements (power lines, 
roadway). 

Mentoring Activities 

Mentoring/technical assistance activities pro
vided to RFETS by the Headquarters Office 
of Environment, Safety and Health (EH) 
include support in enhanced work planning, 
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development of a nuclear criticality safety 
qualification program, and radiation 
protection. 

Special Interest Items 

Local Interest 

A class action environmental lawsuit against 
the former operating contractors at Rocky 
Flats has been brought by the local residents 
living adjacent to the site. The lawsuit has 
generated significant publicity based on the 
high costs associated with legal defense and 
the declassification of documents. Other 
areas of interest include: 

• Establishment of cleanup action levels for 
radionuclides in soil. Interim action levels, 
based on proposed Environmental Protec
tion Agency dose standards have been 
developed, but are being challenged by 
stakeholder groups 

• Development of environmental impact 
statements for SNM treatment and interim 
storage 

• Workforce restructuring 

• Impacts of privatization and outsourcing on 
the existing workforce 

• Radiolytic hydrogen generation in facility 
tanks, piping, and waste drums. 

Congressional Interest 

The following site issues and/or initiatives 
have generated congressional interest: 

• Workforce restructuring - The congressional 
delegation has shown interest in this area. 

• 1997 funding for site cleanup - The 
Colorado House Delegation has been 
active in urging the Congressional 
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Appropriations Committee and DOE to fully 
fund the RFETS 1997 budget request. 

2.0 SITE PERFORMANCE 

2.1 CONCEPTUAL BASIS FOR 
EVALUATION 

The essential characteristic of successful 
programs and projects is the recognition and 
understanding of the need for an effective 
environment, safety, and health (ES&H) 
management system that ensures adequate 
control over all aspects of the program or 
project. In 1994, the Secretary of Energy 
established the principles and criteria that the 
Department deemed necessary for an effec
tive safety management program. These 
principles include: 

• Principle #1: Line managers are responsi
ble and accountable for safety. 

• Principle #2: Comprehensive requirements 
exist, are appropriate, and are executed. 

• Principle #3: Competence is commen
surate with responsibilities. 

2.2 SAFETY MANAGEMENT PROGRAM 
IMPLEMENTATION OF THE GUIDING 
PRINCIPLES 

The significant changes RFETS has experi
enced in recent years include: (1) reassign
ment of Headquarters and field management 
responsibility; (2) change in operating con
tractor; (3) organizational realignments within 
DOE and contractor; (4) transition from pro
duction to environmental restoration mission 
and to limited plutonium processing to support 
D&D; (5) application of increasingly complex 
and resource-intensive environmental regula
tions; (6) high staff turnover or reductions; and 
(7) progressively decreasing budgets over 
past years and proposed cuts in future 
budgets. 
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Principle #1 Line Management 
Responsibility for Safety 

Communication of functions, assignments, 
and responsibilities for safety remains less 
than adequate to achieve an effective overall 
safety management program. Lessons 
learned at Rocky Flats are not always 
effectively communicated and shared. 

In November 1995, RFFO reorganized to 
better reflect the cleanup mission and key 
roles of the office. The RFFO organization 
was modified again in June 1996. The new 
organization includes a large office (Perfor
mance Assessment) with responsibility for 
monitoring contractor performance. Roles 
and responsibilities for the new organizations 
have not been formally documented. The 
site's DNFSB 95-2 Implementation Plan 
shows a milestone of January 1997 for com
pletion of a Functions, Assignments and 
Responsibilities (FAR) Manual. 

Implementation of the corrective action 
program at RFETS is a recognized deficiency. 
A recent contractor review identified multiple 
examples where corrective action programs 
did not address all the causes of an event or 
prevent recurrence of similar events. In their 
analysis of the April 1996 RFFO survey of 
safeguards and security, the contractor per
formed root cause analysis only on a subset 
(30 percent) of the RFFO findings. As a 
result, site corrective actions focus on 
symptoms rather than root cause. Corrective 
actions formally identified on the sitewide 
commitment management program and action 
tracking system are often delinquent and are 
occasionally closed out prior to adequate 
completion of corrective actions. 

The site has successfully completing several 
readiness assessments and operational 
readiness reviews. 

5 

OFFICE OF OVERSIGHT 

Principle #2 Comprehensive 
Requirements 

Compliance with nuclear safety and worker 
safety and health requirements require 
continuing EM, RFFO, and contractor 
management attention. Configuration control 
deficiencies hinder the effective identification, 
analysis, control, and mitigation of hazards 
associated with nuclear operations. 

Authorization basis (AB) documents for most 
RFETS facilities are out of date and do not 
reflect current hazards or missions. Outdated 
facility safety analysis reports (SARs) are 
often supplemented by a confusing array of 
unreviewed safety questions, justification for 
continuing operations, operations orders, and 
similar documents. Building surveillance 
programs do not always effectively test or 
validate AB assumptions. 

RFETS has expended considerable effort in 
developing a new AB development method
ology utilizing the DOE "Work Smart" process. 
Current AB documents for several site facili
ties are under development; approval is antici
pated in early 1997. 

The site has successfully utilized the activity 
control envelope process to identify safety 
hazards and controls for specific activities 
(e.g., Building 771 liquid stabilization and 
Building 371 tank draining). 

Principle #3 - Competence Commensurate 
with Responsibilities 

RFFO management understand the essential 
role a competent staff plays in the attainment 
of safety standards and has taken several 
actions. RFFO has used EM relocations and 
Excepted Service positions to augment staff
ing and is participating in staff development 
under DNFSB 93-3 and 95-2 initiatives, and 
through representation on the 95-2 Core 
Technical Group. 

December 1996 



RFETS PROFILE 

In the past, staff qualifications were negatively 
impacted by downsizing initiatives and 
organizational changes within the contractor 
and RFFO organizations. These initiatives 
resulted in a loss of expertise and qualifica
tions within various groups. 

Sitewide training program implementation 
initially suffered under the new contractor, due 
in part to lack of clear roles and responsi
bilities among the integrating and prime 
contractors. 

2.3 IMPLEMENTING PROGRAMS 

Environmental Protection Program 

RFETS has an effective environmental 
protection program. The team effort of EM, 
RFFO, and contractor management has 
overcome longstanding problems. Previous 
deficiencies affecting the site's ability to ship 
low-level radioactive waste have been 
resolved, and the site currently has full, 
unconditional approval to ship waste to the 
Nevada Test Site. 

Nuclear Safety Program 

The RFETS nuclear safety program 
represents a significant weakness. Most 
facilities lack an acceptable AB (see dis
cussion under Guiding Principle 2, page 5). 
The unreviewed safety question determination 
(USQD) process does not comply with DOE 
requirements and does not effectively update 
existing SARs. Key essential safety systems 
are in a degraded condition, and configuration 
management programs for such systems are 
not comprehensive. 

During 1995, RFETS began utilizing the 
"Work Smart" process (then called Necessary 
and Sufficient) in the development of updated 
facility AB documents. 
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Although improvements have been achieved 
in the criticality safety program over the past 
year, the number of criticality safety infractions 
has increased since Kaiser-Hill took over as 
the integrating contractor. Deficiencies have 
also been identified in the safety bases used 
to support current criticality safety evaluations 
(see Sitewide Issue 8). 

Worker Safety and Health Program 

The 1995 Office of Oversight evaluation 
identified the RFETS worker safety and health 
programs as effective. Recent implementa
tion; however, has been challenged by the 
increased use of transient subcontractors on 
site. This increase in transient subcontractors 
has led to deficiencies in communication, 
activity oversight, and flowdown of safety and 
health requirements. Planning and control of 
workplace hazards, particularly electrical 
hazards, has been hampered by a lack of 
configuration control over electrical supply 
lines. Significant deficiencies in radiological 
control program implementation during 1996 
were indicative of a breakdown of work control 
and resulted in the proposed imposition of a 
10 CFR 835 civil penalty by EH (see Sitewide 
Issue 9). 

The site occupational safety incident rate has 
decreased since January 1996, suggesting an 
improvement in worker safety performance. 
The site has also recently developed a 
multifactor safety improvement performance 
measure, which will be used to track and 
incentivize performance in several safety 
related areas. 

Various epidemiologic studies are being 
conducted to evaluate health effects on 
current and former Rocky Flats workers and 
the surrounding populations. Ongoing studies 
being funded and conducted directly by DOE 
include: 
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• Medical monitoring and followup of former 
radiation workers with lifetime radiation 
doses in excess of 20 rem 

• Medical screening and followup of former 
and current workers with chronic beryllium 
disease 

• Collection and analysis of data on absences 
due to injury/illness. 

DOE also actively supports (e.g., through 
grants, cooperative agreements) ongoing 
epidemiological studies conducted by the 
State of Colorado and various universities. 
These include studies of cancer incidence 
among all workers ever employed at Rocky 
Flats, mortality among female nuclear 
weapons workers, lung fibrosis among 
plutonium workers, health consequences of 
downsizing, and childhood leukemia asso
ciated with paternal radiation exposure. 

Facility Safety Program 

Significant deficiencies are associated with 
facility safety conditions and programs. 
Efforts to establish uniform standards and 
achieve standardization sitewide have been 
hampered by ineffective implementation at the 
facility level. Common conditions that 
negatively impact the site's aging facilities 
include: (1) large maintenance backlog and 
lack of effective preventive maintenance 
programs; (2) lack of a well defined authori
zation basis; (3) degradation of facility 
essential safety systems; (4) inaccurate or 
out-of-date facility drawings; (5) nonuniform 
procedures; (6) ineffective corrective actions 
leading to overuse of compensatory "work
arounds" (e.g., use of firewatches in lieu of 
maintaining fire detection systems); (7) down
time and work delays as a result of poor 
asbestos inspection/management programs; 
and (8) nonexistent baseline of hazards on 
the site. 

7 

OFFICE OF OVERSIGHT 

2.4 SAFEGUARDS AND SECURITY 
PROGRAMS 

A safeguards and security evaluation 
performed during July and August 1996 
reported that: 

• RFETS' protection program suffers from 
many endemic deficiencies, chiefly ineffec
tive planning, organizational instability, and 
corrective actions that treat symptoms 
rather than causes. 

• Improvement in the site's safeguards and 
security (S&S) posture will require integra
tion of S&S concerns into the site's 
operational culture; improvement in S&S 
mid- and long-range planning; and more 
effective monitoring of the contractor. 
RFFO proper application of the perfor
mance measures should result in an 
effective S&S incentive program. 

Another concern, applicable to both safety 
and S&S, is the need to measure and account 
for nuclear material holdup in the process 
lines and equipment. The Safeguards and 
Security Follow-up Plan (dated October 1 O, 
1996) for EH-21 and the EH Residents 
provides additional information on areas of 
concern and corrective actions. 

3.0 SITEWIDE ES&H ISSUES 

3.1 ISSUE DESCRIPTIONS 

Sitewide Issue 1: Stabilization and 
Storage of Plutonium 

A large portion of the plutonium inventory at 
RFETS is stored in forms or packaging and at 
locations unsuitable for safe interim or longer 
term storage. These large quantities and 
forms of plutonium create several vulnerabili
ties and hazards (see Table 1). 
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Table 1. Plutonium Vulnerabilities and Hazards 

QUANTITIES/ 
FORM STORAGE 

' 
VULNERABILITIES AND HAZARDS 

Solutions 30,000 liters • Radiolysis and acid reactions 
• Embrittlement and cracking of plastic containers 

Stored in plastic • Degradation of tank/piping system gaskets and seals 
bottles, tanks, and • Pressurization of containers from hydrogen generation 
process piping due to radiolysis 

• Fire and explosive hazards from hydrogen generation 
from radiolysis 

• Precipitation and accumulation of plutonium in 
confiqurations causinq criticality events 

Scrap/ 21,000 packages • Corrosive and chemical reactions; mix of plutonium 
Residues and other materials and waste 

Stored in plastic • Packaging failures 
bags, cardboard • Container pressurization from hydrogen generation 
cartons, metal cans/ • Fire and explosive hazards from hydrogen generation 
drums • Diversity of packaging (47 types) and materials 

(hundreds of types) 
• Inability to confidently predict failure and 

consequences 

Metals 6.6 metric tons • Oxidation and radiolysis 
• Container degradation (seal failure--moisture and air 

Stored in 3,403 entry resulting in metal oxidation) 
packages • Swelling (7x)··package failure 

• Handling of degraded containers may result in 
container failure 

Oxide 3,000 packages • Respirable form and radiolysis 
• Oxide containers not hermetically sealed or 

unstabilized oxides 
• Generated hydrogen resulting in gas buildup and 

container pressurization, contributing to potential 
release 

Holdup Found in • Holdup forms 
gloveboxes, • Oxide and sludge that have solidified and adhered to 
ventilation ducts, surfaces 
processing • Degradation of barriers entrapping plutonium holdup 
equipment • Plutonium releases resulting in radiation and exposure 

• Unknown or unanalyzed holdup during remediation 
activities 

• Nuclear criticality concern 
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During 1996, progress on risk reduction 
activities associated with SNM increased 
significantly. Accomplishments included 
repackaging of over 1, 100 plutonium metal 
items, the thermal stabilization of 80 percent 
of generated oxides, completion of hydrogen 
sampling and venting for actinide tanks in 
Buildings 771 and 371, low-level tank draining 
in Building 771, and draining of highly 
enriched uranyl nitrate (HEUN) solution from 
tanks in Building 886. DNFSB 94-1, the 
RFCA, and the Rocky Flats Residue Consent 
Order are major drivers for these activities. 

Sitewide Issue 2: Authorization Basis 
Inadequacies 

RFETS does not currently have a defined, 
complete, and rigorously controlled authoriza
tion basis. In the absence of acceptable 
SARs, RFETS has identified document sets 
that collectively serve as an authorization 
basis; these include outdated SARs, 
unreviewed safety questions (USQs), 
engineering operability evaluations, JCOs, 
integrated safety analyses, compliance 
guides, shift orders, and safety evaluation 
screens. The facility-specific document sets 
being used as the authorization basis have 
not been clearly defined, maintained, or 
controlled in accordance with DOE orders. 

Most RFETS SARs were produced in the 
1980s (as early as 1981) and do not reflect 
current conditions or missions. Building 
surveillance programs do not always effec
tively test or validate the conditions and 
assumptions contained in the existing SARs. 
DOE Order 421.3 requires that a basis for 
interim operation (BIO) be developed to 
provide an interim authorization basis for 
current activities until upgraded SARs can be 
completed. To date, only two updated BIOs 
have been completed (Building 707 
Stabilization and Building 886). 
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The USQD process does not comply with 
DOE requirements (i.e., worker risk and class
to-class accident evaluations) and is not 
effective in maintaining an accurate safety 
authorization baseline. There is no mechan
ism in place to ensure that information and 
compensatory actions derived from the USQD 
process are used to update SARs. 

In 1995, RFETS developed a new 
methodology, utilizing the "Work Smart" 
process, for the development of current facility 
AB documents (termed Basis For Operation, 
or BFO). The methodology involves the use 
of separate multidisciplinary teams to develop 
and review the facility AB documents. 
Considerable effort has been expended 
during 1996 in the development of AB 
documents for Buildings 371, 771, and 440; 
however completion of the documents has 
exceeded original time estimates. An EH 
Resident issue was identified relative to the 
Building 771 BFO development, in that 
identified safety issues were not formally 
reviewed and dispositioned in a timely 
fashion. RFFO has taken corrective actions 
to ensure a timely review of such issues. 

Sitewide Issue 3: Essential Safety System 
Degradation 

There is an extensive maintenance backlog at 
RFETS, including the maintenance of vital 
safety systems. Contributing to this backlog 
are inadequate staffing, spare parts 
acquisition problems, challengeable program 
priorities, and funding levels. The fiscal year 
1995 maintenance budgets for several 
facilities did not include needed funding to 
reduce or eliminate the maintenance backlog 
on vital safety systems. The lack of emphasis 
on maintenance budgets, shifting funding 
priorities, and lack of a defined authorization 
basis have resulted in essential safety 
systems in numerous buildings being in poor 
condition. For example, several buildings 
have seriously degraded heating, ventilation, 
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and air conditioning (HVAC) systems and 
emergency electrical systems. The number of 
impairments of fire detection and protection 
systems continues to be high. The HVAC and 
emergency electrical power systems in 
Buildings 371, 374, 776, and 777 are not 
operating within a safety basis that ensures 
ES&H functions. Therefore, the availability 
and capability of these systems to prevent or 
mitigate the consequences of postulated 
accidents is unknown. Similarly, surveillance 
testing in the same buildings does not confirm 
the presence of the required operational 
characteristics of essential systems in 
response to postulated accidents or 
abnormal conditions. 

Building management personnel often rely on 
compensatory measures to accomplish daily 
activities. Such measures are often estab
lished without benefit of a comprehensive 
engineering review. Compensatory measures 
or decisions regarding the operability of vital 
structures, systems, and components are, 
therefore, often based solely on individual 
judgments. 

Essential safety system configuration 
management programs are not compre
hensive. Examples include design changes 
that are made without adequate engineering 
review, nonroutine testing or replacement of 
high efficiency particulate air (HEPA) filters, 
failure to maintain configuration control on 
essential systems, compensatory measures 
that are left in place for extended periods 
without review, incomplete documentation, 
procedures that are not consistent with the 
SARs, and inconsistencies between design 
and actual conditions. 

Emphasis is being placed on the ongoing 
authorization basis initiative (see Sitewide 
Issue 2) and the accelerated site closure 
initiative (see Section 1.4) to define future 
mission for the various buildings and the 
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consequent essential systems that will be 
required. 

Sitewide Issue 4: Nuclear Safety Roles 
and Responsibilities 

EM and RFFO staffs are uncertain of their 
nuclear safety roles and responsibilities. This 
lack of clarity concerning safety management 
roles and responsibilities has resulted in 
inadequate review of contractor activities and 
nonadherance to nuclear safety requirements, 
as evidenced by the number and duration of 
outstanding corrective actions and work
around procedures. 

Approval authorities delegated to RFFO by 
EM have not been effectively communicated. 
The extent of approval authority delegated to 
RFFO for approval of safety analyses, USQs, 
startups, and restarts is not clear to RFFO 
and EM staff members. Failure to establish 
an effective/understood approval chain has 
delayed reviews, approvals, and actions 
essential to site safety. 

Weaknesses in planning, procedures, 
documentation, and equipment identified by 
EM and RFFO personnel through self
assessments are not viewed from a collective 
and integrated viewpoint to provide DOE line 
management with an accurate assessment of 
the total program. Each occurrence is treated 
in isolation, and priorities for correcting each 
deficiency are based on an analysis of the 
seriousness of each situation. This condition 
has persisted, in part, due to the technical 
assistance role exercised towards the former 
contractor and in part due to management not 
bringing workers/staff into the planning stage 
at the onset of the project. 

RFFO has taken steps to clarify their role with 
respect to oversight of the contractor. In 
November 1995, RFFO completed a 
reorganization to better align with the site's 
changed mission and priorities. The new 
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organization included a large office with 
specific responsibility for contractor per
formance assessment. In April 1996, RFFO 
had a change in managers and a subsequent 
fine tuning of its organization. The successive 
reorganizations have led to confusion among 
RFFO as to their current roles and responsi
bilities. In October 1996, RFFO initiated a 
"mapping" exercise to better clarify staff roles 
and responsibilities and eliminate redun
dancies. Personnel functions, assignments 
and responsibilities (FAR) have not been 
formally documented as yet; however, com
pletion of an updated RFFO FAR Manual is 
identified as a milestone in the RFETS 95-2 
Implementation Plan with a completion date of 
January 1997 .. 

Sitewide Issue 5: Electrical Safety 

Electrical safety requires continuing 
management attention, as previous incidents 
at RFETS have resulted in near or actual 
electrical shocks to employees during routine 
maintenance operations and D&D activities. 
Implementation of conduct of operations, as 
evidenced by the number of recorded lockout/ 
tagout violations also requires improvement. 

The increased use of subcontractors and the 
consequent deficiencies in flowdown of 
requirements and communications have 
aggravated electrical safety concerns. During 
recent events, live electrical circuits were 
disconnected and live electrical equipment 
worked on without lockoutltagout. Addi
tionally, employees and managers failed to 
follow required procedures, including system 
walkdowns, adequate lockoutltagout verifica
tion, and isolation of energized circuits prior to 
conducting electrical work. 

Resolution of electrical safety issues is further 
aggravated by a lack of electrical as-built 
drawings for many RFETS buildings. In 
August 1996, subcontractor personnel drilled 
into a buried 480 VAC line that was not shown 
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on site drawings. In October 1996, personnel 
unintentionally jackhammered into conduit 
containing electrical lines in Building 440. 

The lines were not shown on facility diagrams. 

Sitewide Issue 6: Site Safety Culture 

Operations at Rocky Flats were curtailed in 
December 1989 to address suspected safety 
concerns. Immediately after the curtailment, 
contractors changed. The new contractor 
(EG&G) initiated plans for resumption of 
weapons production; however, these plans 
were changed to address limited resumption 
activities in Buildings 559 and 707 only, 
because the production contingency mission 
was eliminated. 

The resumption activities, designed to 
upgrade the facilities and improve the safety 
culture, took several years and involved 
significant monetary and management 
resources. The mentoring, upgrade programs, 
and conduct of operations principles that were 
implemented at the resumption facilities were 
not, however, implemented at the other 
facilities with the same rigor, resulting in 
inconsistencies and general deficiencies in 
safety culture across non-resumption 
facilities. 

Recent incidents indicate that deficiencies in 
the RFETS safety culture persist. In 
September 1994, a worker intentionally 
drained plutonium solutions from a tank 
without proper authorization, acting well 
outside the scope of existing procedures. 
Two levels of supervision were knowl
edgeable of the draining and participated in 
covering up the incident. A safety culture 
survey conducted in response to the event 
indicated that the safety culture in Building 
771 was not adequate. Other safety culture 
problems have been identified in Buildings 
371, 776, and 777. 
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In March 1996, the contractor directed a 
sitewide stand-down from operations. The 
stand-down was taken in response to identi
fied performance problems in the area of 
conduct of operations and procedural com
pliance, to poor implementation of a newly 
developed AB document (Master Activity List), 
and to identified deficiencies in site com
munications, organization, and roles and 
responsibilities. 

A December 1996 incident involving the 
movement of criticality infracted drums high
lighted continuing work control and conduct of 
operation concerns. 

Potential contributing factors to the site safety 
culture issue include workplace instability 
(resulting from downsizing efforts and 
increase in subcontractors), the declining 
budget situation, and the focus of contractor 
efforts toward achieving incentivized per
formance measures. 

Sitewide Issue 7: Degraded Structural 
Integrity 

Structural integrity concerns associated with 
former operational events, spills, or use of 
corrosive materials have been identified with 
various RFETS buildings. Buildings 707, 776, 
777, and 779 have areas of corrosion on the 
concrete floors due to contact with Kathene 
(LiCI). The LiCI spills were associated with 
operation of Kathabar dehumidifiers. Building 
771 has areas of corrosion on the concrete 
floors as a result of past contact with hydro
chloric acid through spills and seepage. 
Cracking was also identified in horizontal 
concrete girders in room 245 of Building 771. 

Significant attention was directed towards 
investigation of the Kathene-related concrete 
deterioration during 1995 and 1996. Initial 
actions were taken in Building 776/777 to 
restrict access to affected areas and support 
subflooring in several areas. Sampling and 
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analysis by an outside concrete expert 
indicated that Kathene-degraded areas still 
met design floor loading specifications. The 
site also conducted a generic implications 
review to identify potential spill areas for other 
corrosive chemicals. Identified areas were 
reviewed by structural engineers. 

The contractor has reported that actions are 
essentially complete (as of October 1996) on 
corrective actions associated with the issue of 
Kathene and other corrosive chemicals. The 
contractor also indicated that four of five 
support columns had been placed to correct 
the concrete girder cracking concern in 
Building 771. Placement of the fifth column 
was hampered by obstructions and is 
scheduled for February 1997. 

Sitewide Issue 8: Criticality Safety 
Program 

Although improvements to the criticality safety 
program are under way, program imple
mentation is hampered by an increasing trend 
in criticality safety infractions and deficiencies 
in the safety basis of criticality safety evalua
tions. Criticality safety program implementa
tion deficiencies described in 1995 EH 
reviews by the DOE Office of Environment, 
Safety and Health (EH) included concerns in 
criticality engineering staffing levels, organiza
tional independence, reliance on adminis
trative controls, and untimely resolution of 
longstanding criticality safety issues. 

Several recently developed initiatives are 
directed toward resolving the above concerns. 
In some cases, improvement has already 
been observed. However, some persistent 
criticality safety performance deficiencies are 
continuing to impact facility operations. For 
example, the number of criticality safety 
infractions has increased since Kaiser-Hill 
took over as the integrating contractor. 
Approximately half of these infractions are 
longstanding noncompliances (i.e., legacy 
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issues), and half are current performance 
problems. 

Recent self-assessments by the contractor 
have identified significant deficiencies in the 
safety bases and assumptions underlying 
existing criticality safety limits. Examples 
include deficient facility criticality detector 
location evaluations, the moderated residue 
issue, and the Building 371 stacker-retriever 
limit. Identification and response to these 
deficiencies have negatively impacted the 
site's ability to continue ongoing work. 

The site is in the process of implementing 
corrective actions for the above deficiencies. 
Ongoing or planned initiatives include the 
review of all extant criticality safety limits, 
provision of additional training for facility 
operations staff, and the establishment of a 
facility Criticality Safety Officer function. 

Sitewide Issue 9: Radiological Control 
Program 

A number of incidents during 1996 are 
indicative of a breakdown of work controls in 
radiological control program implementation. 
These incidents involved failure to comply 
with controls and requirements established in 
the controlling radiation work permits, failure 
to perform appropriate monitoring, and 
deficiencies in radiological area access 
control and personnel monitoring. 

The integrating contractor initially failed to 
recognize the significance of these recurring 
incidents, even when RFFO formally high
lighted their concerns. RFFO then initiated 
the involvement of the EH Office of 
Enforcement, which conducted an investiga
tion in July 1996 to identify potential violations 
of 10 CFR 835 and 10 CFR 830.120. In 
October 1996, EH issued a proposed civil 
penalty of $75,000, to be split equally 
between Kaiser-Hill and Safe Sites of 
Colorado. 
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The contractor has initiated various corrective 
actions to improve radiological control per
formance. These include improved pre-work 
briefings on radiological conditions and 
radiation work permits, bringing in outside 
experts for program reviews, and planned 
revisions to upgrade the "user friendliness" of 
radiological procedures. 

3.2 SITEWIDE ISSUE STATUS 

Table 2 characterizes sitewide issues in terms 
of an issue statement, primary concerns, site 
activities, and a progress evaluation. 

4.0 KEY FACILITIES 

4.1 FACILITY MISSION 

Buildings 371 and 374, Plutonium and 
Waste Treatment Complex 

Building 371, built in 1975, is used for interim 
storage of SNM and low-level waste 
processing. Recovery operations originally 
conducted in the building were terminated due 
to inadequacies in process performance and 
poor inventory control reflecting process 
design deficiencies. Operation of the Caustic 
Waste Treatment System is planned for late 
1996 to support liquid stabilization. Prepara
tions and upgrades for solid residue pro
cessing are ongoing. Analytical laboratory 
activities and standards development are 
ongoing. Efforts are under way to determine 
the suitability and preparation needed for 
interim storage of most of the SNM remaining 
at RFETS in Building 371. 

Building 374, built in 1980, treats (1) low-level 
radioactive liquid process wastes, such as 
nitric acid and sodium hydroxide solutions; 
and (2) low-level radioactive liquids, such as 
laundry waste and process cooling and steam 
condensate. The final products are dry 
sludge, salt, and distilled water. 
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Table 2. Sitewide Issues 

. 

ISSUE PRIMARY CONCERNS SITE ACTIVITIES PROGRESS 
.. EVALUATION 

1. A large portion of the Plutonium storage • The Site Integrated Stabilization Management Plan (SISMP) revision 5, Progress made on 
plutonium inventory al RFETS operations pose significant dated August 1996, includes and tracks corrective actions that address SNM risk reduction 
is stored in a manner health hazards to workers. Plutonium Vulnerability Study issues and DNFSB Recommendation 94-1 (Updated 11/96) 
unsuitable for safe interim or Criticality concerns exist. • 1996 progress includes continuing repackaging of SNM items, thermal 
longer term storage. stabilization, tank draining, completion of ORRs and RAs, and completion of 

hydrogen sampling/venting program for actinide tanks. 

2. Safety analysis reports and Line management has no • RFFO reorganization (November 1995) established authorization basis Mixed: The ACE 
supporting documentation for documented, analyzed group process was 
most RFETS facilities have benchmark for assessing • Improvement team methodology published November 1995 effectively utilized, 
not been kept current and do the safety of activities. The • Identification and Confirmation Groups established in accordance with but some key 
not reflect new mission same deficiency exists for "work smart" process milestones have 
changes. baselining non-radiological • Current AB documents for 371, 771, and 440 scheduled for been delayed. 

hazards across the entire completion/approval by early 1997. (Updated 11/96) 
site. 

3. The reliability and availability The level of protection • Essential safety system status and upgrades are being tied to AB document Not evaluated 
of accredited safety systems provided by degraded development. (Updated 11/96) 
at RFETS facilities are safety systems is unknown. 
questionable. 

4. Roles and responsibilities of Necessary reviews, • RFFO staff received training in "Managing the Kaiser-Hill Contract." Not evaluated 
EM and RFFO are not clearly approvals, and actions • RFFO/EM roles and responsibilities document is being updated. (Updated 11/96) 
defined, understood, or essential to improving • RFFO reorganization includes offices for monitoring contractor performance 
effectively communicated. safety are being delayed. and RFFO (internal) assessments. 

• RFFO "mapping" exercise was initiated in October 1996. 
• RFETS 95-2 Implementation Plan includes January 1997 milestone for 

development of RFFO FAR Manual. 

5. Recent incidents at RFETS The potential for serious • Previous contractor developed a corrective action plan, but, it was not fully Not evaluated 
have resulted in near or injury or death from implemented or evaluated. (Updated 11/96) 
actual electrical shocks to electrical shock exists. • Kaiser-Hill started special information program addressing safety topics. 
employees. • Recent incidents involving subcontractors excavating or jackhammering into 

electrical lines highlight concerns related to lack of electrical drawings. 
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Table 2 (cont'd). Sitewide Issues 

ISSUE PRIMARY CONCERNS SITE ACTIVITIES PROGRESS EVALUATION 

6. RFFO and contractor Management must prepare • A video, "It Can Happen Here," was developed in response to Not evaluated (Updated 11/96) 
management have not workers for high risk a Building 771 incident and included in training. 
established an adequate operations while resolving • Senior DOE and contractor management were briefed on 
safety culture. other safety issues. Lack of "safety culture" conditions that led to a Building 771 event. 

formal work controls and a • Two contractor-initiated stand-downs were conducted to review 
loss of process knowledge safety and health visions, activity based management 
can result in criticality processes, and the master activity list that guides all activities 
concerns. on site. 

7. Structural integrity concerns The stability of floor slab • Building 776 corrective actions included restricted access to Not evaluated (Updated 11/96) 
related to former structures is questionable if affected areas, and subflooring upgrades. 
operational events, spills, or subjected to initiating • Engineering evaluations and testing have been completed. 
use of corrosive materials events, such as seismicity • Generic implications review, targeted at identifying other 
have been identified in or significant floor loading. potential spill sites and chemical concerns, was completed. 
various RFETS buildings. • Four of five planned support columns for horizontal girders in 

771 have been installed as of October 1996 (fifth planned for 
February 1997). 

8. Implementation of the Criticality safety • Criticality engineering staffing levels and mean experience Criticality safety program has 
criticality safety program is performance issues and levels have significantly increased since March 1995. made significant improvement 
hampered by an increasing deficiencies in criticality • Nuclear Criticality Safety Manual and Implementation Plan since 3/95, but significant 
trend in criticality safety safety limits represent were issued in February 1996. concerns remain (Updated 
infractions and identified significant criticality safety • Site is designating Facility Criticality Safety Officers with 11/96) 
deficiencies in the safety concerns. responsibility for program administrative aspects. 
basis underlying criticality • Criticality Safety Program Improvement Plan includes plans for 
safety limits. reviewing all extant criticality safety limits. 

9. Numerous recent Identified deficiencies • Contractors initially disputed the significance of concerns, even Not evaluated (Updated 11/96) 
radiological incidents are (procedural and radiation when prompted by RFFO. 
indicative of a breakdown of work permit noncompliance, • Initial corrective actions included increased facility 
management controls inadequate surveys, poor management walkdowns, radiation work permit reviews, and 
associated with work controls) could lead to enhanced pre-work radiological briefings. 
implementation of the site significant worker exposure. • Outside experts were brought in to assist in root cause review 
radiological control and review program status (August and October 1996). 
program. • Corrective action plan has been developed. 
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Facility-Specific Issue 1: Interim Plutonium 
Storage 

In 1993, DOE proposed moving most of the 
RFETS SNM inventory into Building 371 for 
interim storage until final disposition. Building 
371 is the newest of the plutonium buildings 
and was considered to be the most 
structurally sound building at RFETS. In 
1994, the DNFSB concluded that activities 
under way to prepare Building 371 for its 
extended role in storage of plutonium were 
not logically structured and were not 
comprehensive enough in either detail or 
scope to assure adequate protection of safety 
and health. As a result, the DNFSB issued 
Recommendation 94-3, Rocky Flats Seismic 
and System Safety. RFFO has established 
an implementation plan to address this 
recommendation. RFFO activities to support 
the plan have included investigating and 
analyzing the seismic adequacy of Building 
371 operations, and evaluating other options 
for interim SNM storage. Seismic improve
ments have been made and additional 
upgrades are planned in accordance with the 
94-3 Implementation Plan. 

The site is also evaluating two other options 
for interim plutonium disposition. One option 
involves sending Category I and II material to 
the DOE Savannah River Site. A second 
option, featured in the current draft ten-year 
plan, involves the construction of a new 
passive storage vault at RFETS. The site is 
continuing with development activities asso
ciated with this option (i.e., conceptual design, 
cost projections); a final decision on the new 
vault option is anticipated by fiscal year 1998. 

Building 559, Plutonium Analytical Lab 

Building 559 was built in 1968 as an analytical 
laboratory to support plutonium processing 
operations. Its principal mission was analyz
ing gaseous, liquid, and solid samples to 
quantify major components, including 
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isotopes, alloying agents, and impurities. 
Building 559 is a fully operational analytical 
laboratory providing identification, character
ization, and analysis of process-related waste 
forms generated at RFETS. In addition, the 
lab provides analytical support to SNM 
management projects. 

Building 707fl07 A, Plutonium Production 

Building 707, built in 1970, was originally a 
manufacturing facility for casting, fabricating, 
and assembling finished plutonium parts (as 
well as parts made of other materials) into 
nuclear weapons components. Operations 
were suspended in 1989. Building 707 A was 
added as part of a 1972 modification. The 
current mission for Building 707fi07A is 
thermal stabilization, inspection, brushing, and 
repackaging of plutonium. Plutonium is 
stored in the building on an interim basis. 
Glovebox deactivation activities are ongoing. 
Preparations and upgrades for solid residue 
processing are ongoing. 

Building 771 and 774, Plutonium Recovery 
and Liquid Waste Treatment Building 

Building 771 was built in 1951 and designed 
for plutonium recovery from scrap/residue 
materials. Recovery operations were termi
nated in 1989. The facility is now used for: 
the interim storage of large quantities of SNM 
and waste; laboratory analysis; HEPA filter 
counting; low specific activity counting; and 
conduct of risk reduction activities (low-level 
tank draining, bottle venting). The building 
also solidifies ion-exchange resins through 
cementation and utilizes microwave vitrifica
tion for solid residue treatment. 

Many tanks and plastic bottles containing 
fissile solutions of various concentrations are 
stored here. Planning and activities for the 
recovery and stabilization of plutonium solu
tions from tanks and pipes are ongoing. 
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Building 774, also built in 1951, is used for 
low-level liquid waste treatment operations. 

Building 776 and 777, Plutonium 
Manufacturing and Assembly Complex 

The Building 776/777 complex was built in 
1957, and until Building 707 became 
operational in 1970 was the major plutonium 
fabrication and assembly facility. Operations 
in the building were shut down for several 
months in 1969 after a major fire, and 
production operations remain shut down. 
Large amounts of plutonium are currently 
stored at the facility. Waste operations 
(initiated in 1969 to support disposition of both 
equipment damaged by fire, and waste 
generated in the cleanup efforts) are ongoing. 
The Supercompactor and size-reduction 
facilities have been used to minimize the total 
volume of radioactive waste at the complex. 
Building 776 houses drums containing 
plutonium residue and supports drum venting 
activities to prevent the buildup of hydrogen 
gas. Building 777 has been designated as a 
packaging, storage, and shipping facility. 
Structural integrity concerns have been 
identified in Buildings 776/777 associated with 
the former operation of Kathabar 
dehumidifiers. 

Building 779, Plutonium Development 
Building 

Building 779, built in 1965, was constructed 
for plutonium research activities involving 
process chemistry technology, physical metal
lurgy, machining and gauging, joining tech
nology, and hydrating operations. All activities 
were terminated in 1989. The facility is used 
for storing SNM and waste. Glovebox 
activities in support of plutonium storage 
include inspection, metal brushing, and 
repackaging. Limited laboratory activities 
include waste characterization and minimiza
tion, stockpile reliability evaluations, and 
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surface analysis. The building has been 
cleared of Category I and II SNM. 

Building 886, Critical Mass Laboratory 

Building 886, constructed in 1965, contains a 
critical mass laboratory that had been used to 
conduct criticality experiments in support of 
process operations. Most experiments were 
conducted using highly concentrated and 
enriched uranyl nitrate solutions. Solid 
uranium and plutonium were also used. 
Criticality experiments were conducted until 
1987. The facility was shut down in 1989. 
Currently there are no active operations in 
Building 886 (a BIO was recently approved). 

Until recently, the facility contained approxi
mately 2,700 liters of HEUN solution in eight 
stainless steel, raschig ring filled tanks. This 
solution presented various significant vulnera
bilities, including poor seismic stability of the 
tanks, criticality and contamination concerns, 
and potential solution stratification or precipi
tation. Seismic upgrades to the tanks were 
completed in 1995. 

During 1996, the site initiated HEUN tank 
draining and offsite shipment activities. In 
October 1996, tank draining was completed. 
Subsequent planned activities include tank 
rinsing and facility holdup removal and 
decontamination in preparation for facility 
deactivation. 

4.2 FACILITY SUMMARY 

Table 3 summarizes key facility characteris
tics, including status, hazard classification, 
authorization basis, worst case design basis 
accident, and principal hazards and 
vulnerabilities. 

As a result of DNFSB Recommendation 94-3, 
Building 371 is no longer assumed to 
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Table 3. Facility Summary 

HAZARD 
CLASSIFICATION/ 

FACILITY AUTHORIZATION WORST CASE DESIGN 
NAME STATUS BASIS BASIS ACCIDENT PRINCIPAL HAZARDS AND VULNERABILITIES 

Buildings 371 371 - Limited 371 and 374 - 371 - Criticality in Hazards: Significant quantities of plutonium metals, oxides, and residues not adequately 
and 374, operations Category II facilities; solution storage tank, prepared for longer term storage. Significant quantities of unstabilized plutonium 
Plutonium and 37 4 - Limited 1981 SARs; JCO- worker dose 19.8 rem, solutions in aging piping, tanks, and bottles. Plutonium holdup in ducts and equipment. 
Waste operations 95.0050-371-PCT; 0.15 rem whole body Plutonium solutions and residues can be unstable and can generate hydrogen. Several 
Treatment 1988 operational maximum offsite infinity rooms (contamination levels in excess of 106 dpm/100cm2

). Radiological hazards 
Complex safety requirements individual (MOI) dose. associated with contamination and radioactive material. Criticality hazard. Typical 

(OS Rs) 374 - Natural gas industrial occupational hazards. Numerous alarms and deficiencies in the aging HVAC 
explosion in spray dryer; systems. Numerous deficiencies in the stacker-retriever storage vault. Identified 
worker 0.23 rem/bone, deficiencies in the safety basis underlying the stacker-retriever criticality safety limit. 
MOI 0.15 rem/bodv 

Building 559, Fully Category II facility; 0.13g earthquake, 90% Hazards: Lab sample quantities (less than 2 kg) of plutonium metals, oxides, and 
Plutonium operational 1987 SAR; new facility damage, worker residues (including plutonium solutions in bottles). Plutonium holdup in ducts and 
Analytical technical safety fatalities, 3 rem bone equipment. Radiological hazards associated with contamination and radioactive 
Laboratory requirement (TSR) dose material. Criticality hazard. Typical industrial occupational hazards. Numerous 

dated January 23, deficiencies exist in aging electrical systems. 
1995 

Building Operating in Category II facility; 0.13g earthquake, 100% Hazards: Significant quantities of plutonium metals, oxides, and residues not adequately 
707/707A, support of 1987 SAR, 1995 BIO facility damage, worker prepared for longer term storage. Plutonium holdup in ducts and equipment. Plutonium-
Plutonium plutonium approved for thermal fatality, 8 rem/bone MOI contaminated solutions (solvents and oils) and residues can be unstable and can 
Production stabilization stabilization dose. generate hydrogen. Radiological hazards associated with contamination and radioactive 
Building material. Criticality hazard. Typical industrial occupational hazards. Potential structural 

deficiencies due to past Kathene soills. Aaina HVAC svstems. 

Buildings 771 771 - Limited 771 and 774 - Building 771 Hazards: Significant quantities of plutonium metals, oxides, and residues not adequately 
and 774, operations Category II facilities; 0.14g earthquake, 10% prepared for longer term storage. Significant quantities of unstabilized plutonium 
Plutonium 77 4 - Limited 1987 SAR; JCO- facility damage, worker solutions in aging piping, tanks and bottles. Plutonium holdup in ducts and equipment. 
Recovery and operations 95.0040-771-BAV; fatality, 0.1 rem/bone Plutonium solutions and residues can be unstable and can generate hydrogen. The 
Liquid Waste JC0-95.0080-77 4- MOI dose. Building 774 facility contains an infinity room (contamination levels in excess of 106 dpm/100cm2

). 

Treatment MAD Acetylene explosion, 6% Radiological hazards associated with contamination (from a past facility fire) and 
facility damage, 6x10·4 radioactive material. Criticality hazard. Typical industrial occupational hazards. 
rem/bone MOI dose. Structural deficiencies due to past acid spills and cracks in support structures for the 

HVAC system. Numerous deficiencies associated with aging HVAC and emergency 
electrical systems. The building's roof leaks, and water has entered process and 

I storage vaults. Fire rating and criticality detector coverage concerns with 771 annex. 
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Table 3 (cont'd). Facility Summary 

HAZARD 
CLASSIFICATION/ 

FACILITY AUTHORIZATION WORST CASE DESIGN 
NAME STATUS BASIS BASIS ACCIDENTS PRINCIPAL HAZARDS AND VULNERABILITIES 

Buildings 776 Limited 776 and 777 - 0.14g earthquake, 100% Hazards: Significant quantities of plutonium metals, oxides and residues (including 
and 777, operations Category II facilities; facility damage, 1 Plutonium solutions in bottles) not adequately prepared for longer term storage. 
Plutonium 1987 SAR; JCO- rem/bone MOI dose. Plutonium holdup in ducts and equipment. Plutonium solutions and residues can be 
Manufacturing 95.0056-776/777-MAD unstable and have the potential to generate hydrogen. Radiological hazards associated 
and Assembly with contamination and radioactive material. Criticality hazard. Typical industrial 
Complex occupational hazards. Structural deficiencies due to past Kathene spills and design 

integrity issues regarding natural phenomena accidents. Aging HVAC and emergency 
electrical systems. Deficiencies in criticality detector coverage. Water from roof leaks 
has entered process areas and emergency electrical systems. Significant contamination 
from two facility fires still resides within the facility and highly contaminated equipment is 
entombed in the concrete floor. Groundwater seepage has occurred in the sub-
basement, creating a potential pathway for contamination to migrate outside of the 
facility. 

Building 779, Limited Category II facility; 0.14g earthquake, 40% Hazards: Category I and II SNM items have been removed. Significant quantities of 
Plutonium operations 1987 SAR facility damage, worker plutonium residues (including plutonium solutions in bottles) not adequately prepared for 
Development fatality, 4 rem/bone MOI longer term storage. Plutonium holdup in ducts and equipment. Plutonium solutions 
Building dose. and residues can be unstable and can generate hydrogen. Radiological hazards 

associated with contamination and radioactive material. Criticality hazard. Typical 
industrial occupational hazards. Potential structural deficiencies due to past Kathene 
spills. Ai:iinQ HVAC and emeri:iency electrical systems. 

Building 886, Shutdown Category II facility; no Uranyl nitrate tank Hazards: Residual plutonium contained in a glovebox and filter plenum. Radiological 
Critical Mass SAR listed, BIO is rupture (from greater hazards associated with contamination and radioactive material. Criticality hazards. 
Laboratory approved than design basis Highly enriched uranyl nitrate solutions stored in tanks. Vulnerabilities with the uranyl 

earthquake, extreme nitrate solutions include Tygon sight gauge deterioration, solution freezing creating a 
high winds, tornado, or criticality hazard, and chemical hazard . Groundwater flooding has occurred in the 
snow causing roof ventilation tunnel, in the exhaust ducting, and in the Room 103 pit (the pit where the 
collapse) causes uranyl nitrate is stored). 
criticality; worker fatality, 
15 rem total effective 
dose equivalent MOI. 
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withstand a design basis earthquake (DBE) 
as previously assumed in the SAR. It is now 
anticipated, based on a preliminary hazard 
analysis, that the DBE will dominate offsite 
consequences. However, official conse
quence results have not yet been completed 
and are not shown in this table. 

5.0 PERFORMANCE MEASURES 

The RFETS performance based integrating 
management contract provides for establish
ment of incentivized performance measures 
to evaluate contractor performance. During 
fiscal year 1996, 58 performance measures 
were established, with a total available fee of 
approximately $20 million. The following iden
tifies major performance measure groupings 
and the percentage of available fee allocated: 

• Place SNM in a Safe, Consolidated Storage 
Area (58%) 

• Environmental Restoration and Risk 
Reduction (5%) 
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• Site Reconfiguration and Safe Closure 
(13%) 

• Waste Management (6%) 

• Safety and Health (9%) 

• Workforce Performance (2%) 

• Social, Administration and Security (7%) 

As of October 1996, RFFO was evaluating 
contractor fourth-quarter performance against 
these performance measures. If Kaiser-Hill is 
awarded all requested fee for the fourth 
quarter, Kaiser-Hill will have earned 67 per
cent of the available fee overall. The corre
sponding earned fee breakdown would be as 
follows: SNM consolidation and storage -
63%, Environmental Restoration and Risk 
Reduction - 100%, Site Reconfiguration and 
Safe Closure - 81 %, Waste Management -
100%, Safety and Health - 41%, Workforce 
Performance - 0%; Social, Administrative and 
Security - 86%. 
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FOREWORD 

Site profiles summarize the effectiveness of Department of Energy (DOE) line 
management in implementing the Secretary of Energy's guiding principles of safety 
management; the effectiveness of DOE environment, safety, and health (ES&H), and 
safeguards and security (S&S) programs; and key site characteristics such as organization, 
contract reform, significant issues, key facilities, performance measures, and site initiatives 
and activities. 

Profiles are a valuable planning tool for the DOE Office of Oversight in focusing appraisal 
activities, allocating staff resources, and analyzing Departmental trends. Profiles also 
serve as an authoritative reference for other stakeholders. They assist in answering critical 
questions about the state of the DOE complex: How effective are site management 
systems/programs? What trends require immediate attention? How safe are site workers 
and the public? And is the environment being adequately protected and restored? The 
analysis of the performance data contained in the site profiles provides baseline 
information regarding safety or security program weaknesses, thus allowing timely 
intervention by Department management. This information is reported in a format 
designed to highlight essential missions, performance, significant issues, and operational 
data at a management level. 

The Office of Oversight maintains site profiles on 20 major DOE sites. Each profile is 
normally updated semiannually through a rigorous process led by the Oversight Offices of 
Planning and Analysis and EH Residents, with significant contributions from the Offices of 
Security Evaluations and ES&H Evaluations. Line management plays a key role by 
verifying that the information is accurate, current, significant, clear, and balanced. 

Site profiles are developed using an institutionalized process of collecting data from 
multiple sources, and then collating, synthesizing, and analyzing this information to develop 
an accurate evaluation of ES&H and S&S performance at the site. The data that forms the 
basis of a site profile comes from sources both internal and external to the Department of 
Energy. Site profiles will evolve in content and form as necessary to meet their intended 
objective--to have available current, comprehensive, summaries of ES&H and S&S 
information pertaining to key DOE sites. 

The site profile reflects the Office of Oversight's analysis of the best available data, and 
was verified for factual accuracy by line management prior to dissemination. Since profiles 
describe site conditions at the time of distribution, they may not reflect recent changes. If 
real time confirmation of information is required, the reader should query line management 
directly. 
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SANDIA NATIONAL LABORATORIES/CALIFORNIA (SNL/CA) 

OVERVIEW 

SITE CHARACTERISTICS 

Site characteristics include information on size and location, mission, 
organization, contractual status, and major initiatives and activities. 

Date Established: March 1956. 

Present Mission: The principal m1ss1on of Sandia National 
Laboratories/California (SNUCA) is to implement national nuclear 
weapons policy through research, development, and testing of non
nuclear elements of nuclear ordinance; arms control verification; and 
weapons surety to create advanced solutions and prototypes that 
enhance the security, prosperity, and well-being of the nation. 
SNL/CA also has extensive programs in combustion science, 
advanced detection technologies, semiconductor technologies, and 
advanced manufacturing . 

Size: 413 acres (0.7 square miles). 

Employees: The onsite population of SNUCA, including contractor 
employees is 1, 193. SNUCA has 937 employees and approximately 
256 contractors on site. (as of September 30, 1996). 

Annual Budget: The budget for fiscal year (FY) 1997 is $1.33 
billion for Sandia National Laboratories. 

Cognizant Secretarial Officer: The Assistant Secretary for Defense 
Programs is the Cognizant Secretarial Officer. Several Department 
of Energy (DOE) program offices maintain an interest in SNL, as 
shown below: 

DOE Programs $Millions 
FY95 FY96 FY97 

Defense Programs 87.6 81.8 (Pending) 

0-1 

Additional information 
on site characteristics is 
provided in Section 1. 0, 
starting on page 1. 

SNUCA continues its 
primary mission of 
implementing national 
nuclear weapons policy. 

Sandia National 
Laboratories' budget 
incorporates multiple 
sites. 

Multiple program offices 
have programmatic 
interest at SNUCA. 
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DOE Programs $ Millions (continued) 
FY95 FY96 FY 97 

Env. Restoration and 
Waste Management 7.4 10.2 

Energy Efficiency and 
Renewable Energy 5.8 5. 

Energy Research 12.8 12.1 

Fossil Energy 0. 5 0. 7 

Responsible Operations/Area Office: DOE Albuquerque 
Operations Office (AL); the Kirtland Area Office (KAO). 

Management and Operating Contractor: Lockheed Martin 
Corporation. 

Fissile Material: Less than 10 grams. 

Significant Commitments to Stakeholders: Directives from the 
Bay Area Regional Water Quality Control Board. This directive 
addresses cleanup expectations on the 1975 diesel oil spill 
remediation site. 

The Bay Area Regional Water Quality Control Board Cleanup Order. 
This order, issued in 1985, was revised in 1988 and 1989. The order 
calls for remediation of all contaminated sites but, does not contain 
a required schedule for completion. While site remediation is 
expected to continue through October 1999, DOE funding beyond 
1997 is unclear. 

State of California Authorization to the Bay Area Air Quality 
Monitoring Department to regulate Point Sources. SNUCA is 
permitted for point sources only. 

Notices of Violation (NOV) from the City of Livermore for 
"Exceedance of City Wastewater Discharge Permit #1251." In the 
last three years, SNUCA has exceeded the permitted concentrations 
for silver, zinc, and pH on eleven accessions, four exceedences 
resulted in Notices of Violations; however, no civil penalties were 
imposed. 

Unions: None 
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Several local 
requirements guide 
SNUCA activities. 
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Major Site Activities/Initiatives: 

SNUCA is in the final stages of remediating the 1975 diesel oil spill. 

The Tritium Research Laboratory was deactivated, its effluent 
monitoring secured, and rededicated on October 10, 1996, as the 
Chemical and Radiation Detection Laboratory. 

The Combustion Research Facility Phase II is under construction. 

ENVIRONMENT, SAFETY, AND HEAL TH (ES&H) ISSUES 

A sitewide issue is an issue present at multiple facilities or within 
ES&H programs that impact sitewide operations. 

Sitewide Issue 1: KAO has not assured that SNUCA has 
established and implemented a suspect/counterfeit parts program 
fully consistent with DOE directives. 

Sitewide Issue 2: Recent conduct of operations events indicate an 
adverse occupational safety trend. During the last three years, eight 
events have had a direct impact on occupational safety. 

Sitewide Issue 3: In 1975, an oil transfer line was punctured, and 
about 60,000 gallons of No. 2 diesel oil flowed into the ground. 
Currently, a bioremediation program is in progress and should be 
completed by October 1999. 

KEY FACILITIES 

A key facility is a facility or building that is significant from an 
environment, safety, and health perspective. At some sites, a key 
facility can be a group of facilities with similar missions, activities, 
hazards, or vulnerabilities. 

Buildings 904, 905, 906, 907 Combustion Research Facility 

Current and future use is combustion research, ranging from basic 
research on chemical reactivity, fluid dynamics, and computational 
modeling to applied studies in engines, furnaces, and materials 
processing. 
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Additional information 
on sitewide issues is 
provided in Section 3. 0 
starting on page 6. 

There are three sitewide 
issues at SNUCA. 

Additional information 
on key facilities is 
provided in Section 4.0, 
starting on page 7. 

There are two key 
facilities at SNUCA. 
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Explosive Storage and Testing Facilities 

These facilities store and test explosives and components that use 
explosives. 

SITE PERFORMANCE 

Site performance is based on an analysis of available data on 
facilities and programs. This includes information from the Office of 
Oversight activities augmented by valid and relevant external and 
internal sources. Site performance is evaluated in terms of three of 
the guiding principles for safety management. 

Overall Safety Management Program - NOT EVALUATED 

Principle #1 - Line Management Responsibility - NOT 
EVALUATED 

Overall, line management has accepted its responsibility for safety 
and has been aggressive in its efforts to reduce accidents. 

KAO does not have any full-time employees assigned at SNUCA. 
One Facility Representative visits the site about one week every two 
months. A KAO management representative visits the site about 
once a quarter. 

Responsibility is adequately defined; however, the level of effort 
does not assure comprehensive monitoring of all ES&H 
commitments. 

SNUCA has dedicated adequate resources for recognizing the 
presence of hazards and the need to reduce resources. 
Weaknesses developed in some programs, such as the 
suspect/counterfeit parts program, when SNL and KAO did not 
provide specific guidance and followup. 

Principle #2 - Comprehensive Requirements - NOT EVALUATED 

KAO has provided SNL with comprehensive ES&H requirements; 
however, SNL has not always passed on those requirements to 
SNUCA in a timely manner. 

SNUCA has not always assured that its actions fully address the 
safety concerns. 
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Additional information 
on site performance is 
provided in Section 2. 0, 
starting on page 4. 
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Development of ES&H procedures is sometimes slow, and the 
procedures are not always complete. 

Principle #3 - Competence of Personnel - NOT EVALUATED 

The KAO Facility Representative assigned to SNUCA has an 
appropriate academic background and has completed the Facility 
Representative qualification program for the SNUNM Explosive 
Component Facility. 

No competency issues have been raised concerning SNUCA ES&H 
personnel. 

PERFORMANCE MEASURES 

Performance measures are quantitative and qualitative indications 
of ES&H performance taken from such sources as the Occurrence 
Reporting and Processing System and the Computerized 
Accident/Incident Reporting System, as well as contractually 
mandated indicators of performance. 

To effectively judge SNL's performance, AL, KAO, and SNL 
negotiated an appraisal agreement that provides an integrated 
assessment process. This process uses performance groups. The 
performance groups and their relative scoring weight are: laboratory 
management-10%, management administration-15%, programmatic-
50%, and operations support-25%. Each performance group has 
high-level performance objectives and sub-objectives where 
appropriate. Each of the performance group objectives has specific 
performance measures and criteria for assessing the effectiveness 
in meeting each measure (performance expectations). Scores are 
assigned based on how well SNL met the performance expectations. 
This applies only to fiscal year 1996. 
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Additional information 
on performance 
measures is provided in 
Section 5. 0, starting on 
page 8. 

Results from the new 
integrated appraisal 
agreement will be 
included in the next 
profile update. 
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Figure 1. SNUCA Map 
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SITE PROFILE -- SANDIA NATIONAL LABORATORIES/CALIFORNIA 

1.0 SITE CHARACTERISTICS 

1.1 SITE LOCATION AND SIZE 

Sandia National Laboratories/California 
(SNUCA) is located on 413 acres (0. 7 square 
mile) 40 miles east of San Francisco, 
California. 

1.2 SITE MISSION 

The principal mission of SNUCA is to im
plement national nuclear weapons policy 
through research, development, and testing 
of nuclear ordnance; arms control verifi
cation; and weapons surety to create 
advanced solutions and prototypes that 
enhance the security, prosperity, and well
being of the nation. This mission is achieved 
by being proactive stewards of the nation's 
nuclear weapon technologies and stockpile; 
creating effective solutions to important 
energy and environmental concerns; 
advanced detection technologies; and 
forming strategic technology partnerships for 
national security and industrial 
competitiveness. 

SNUCA has extensive programs in 
combustion science, semiconductor 
manufacturing technologies, and advanced 
manufacturing technologies. 

1.3 SITE ORGANIZATIONS AND 
CONTRACT STATUS 

Site Organizations 

The Albuquerque Operations Office (AL) is 
responsible for developing plans and 
estimates related to DOE's capability to 
develop and stockpile new weapons. AL 

1 

carries out programs for nuclear weapons 
production, field non-nuclear testing, and 
stockpile maintenance and surveillance. AL 
implements its responsibilities through 
several area offices. The Kirtland Area Office 
(KAO), also located in Albuquerque, NM, is 
one of the AL area offices. 

The KAO Area Manager has line 
management responsibility for activities at 
Sandia National Laboratories/New Mexico 
(SNL/NM), the Tonopah Test Range, 
SNL/CA, the Kauai Test Range in Hawaii, 
and the Inhalation Toxicology Research 
Institute. KAO consists of three branches, 
including the Assistant Area Manager for 
Facilities and Project Management; the 
Assistant Area Manager for Laboratory 
Operations; and the Assistant Area Manager 
for Security, Contracts, and Business 
Management. 

KAO has assigned one Facility 
Representative responsibility for the SNL/CA 
site. This assignment is intended to account 
for about 50 percent of the Facility 
Representative's work load. 

The onsite population of SNUCA includes 
937 SNL/CA employees, 256 contractors, 
and 87 post-doctoral and limited term 
employees, and student interns. Of these, 
572 are scientists and engineers. 

Finance Issues 

Contract Reform and Status 

SNUCA is operated by the Lockheed Martin 
Corporation under a cost-plus-fixed-fee con
tract with DOE. SNL/CA is one of four sites 
operated for DOE by the Lockheed Martin 
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Corporation. The KAO Manager is the con
tracting officer's representative for the con
tract. The present contract began October 1, 
1993, and will remain in effect through 
September 30, 1998. The estimated cost for 
fiscal year 1996 is $1.33 billion, with a fixed 
fee of about $14.8 million. A fee for operating 
SNUCA is not specified in the contract. 

Budget Issues 

There are no major unfunded environment, 
safety, and health (ES&H) risks at SNUCA. 

SNL major funded enhancements include 
Price-Anderson Acts Amendment nuclear 
safety rules implementation, ES&H oversight 
pilot, corporate explosives safety program, 
standards/requirements identification 
documents (SRID/S), conduct of operations 
implementation plan, asbestos management, 
and response to Defense Nuclear Facilities 
Board (DNFSB) Recommendation 95-2 
(safety management). 

SNUCA may be faced with supplementing 
their current environmental impact statement, 
which could cost between $200,000 and 
$2,000,000. 

SNL's current budget for fiscal year 1997 
estimates a 3.8 percent decrease in ES&H 
over fiscal year 1996 levels, and a further 6.5 
percent decrease in fiscal year 1998. Sandia 
is also planning for a reduction of up to 20 
percent in the total indirect budget for fiscal 
year 1997, resulting in some activities being 
stretched out in time and responsiveness to 
line program requests diminished. SNUCA is 
responding to the budget cuts by reorganizing 
the way they structure ES&H operations. 
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SNUCAis: 

• Implementing a 28 percent reduction in 
ES&H resources in fiscal year 1997 

• Reducing the ES&H support organization 
from six departments to three and cutting 
management costs. 

1.4 MAJOR SITE INITIATIVES/ACTIVITIES 

Waste Management 

SNUCA is actively remediating a diesel oil 
spill from 1975 and is closing a landfill that 
was once operated by the U.S. Navy before 
Sandia acquired the site. 

Construction 

At the Combustion Research Facility (CRF), 
the CRF II shell has been built, and funding in 
the amount of $2 million has been received 
for the interior construction of additional 
laboratories in fiscal year 1996. Expected 
funding for fiscal year 1997 is $7 million, with 
an estimated total project cost of $30 million. 
The design for the office addition is nearing 
completion, and construction began in the fall 
of 1996. The work to complete the design for 
the lab building has also started. If fiscal year 
1997 and subsequent year funding is re
ceived, the construction will continue com
pleting the lab building. Project con- struction 
and occupancy should be completed by fiscal 
year 2000. 

Funding for interior remodeling and ren
ovation of Building 911, which contains the 
Personnel, Visitor Control, and Purchasing 
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Departments, has been placed on hold. Con
struction of a new remote badging post 
began in February 1996. 

Decontamination and Decommissioning 

SNUCA has finished transitioning the Tritium 
Research Laboratory, Building 968. In an 
October 1995 report, SNL/CA documented 
detectable tritium in only two of 21 soil 
samples taken near the facility. SNL 
concluded that further characterization or 
remediation of the surface environment is not 
necessary. On October 10, 1996 SNUCA 
with agreement by EPA Region IX secured 
the airborne effluent tritium monitoring system 
in the building. The facility was rededicated 
as the Chemical and Radiation Detection 
Laboratory. 

Privatization Activities 

None. 

Programmatic Activities: Environmental 
Monitoring Program 

SNUCA maintains an extensive 
environmental sampling program, monitoring 
all significant airborne and liquid effluents and 
the environment at the site perimeter. 

The environmental surveillance system 
measures the possible presence of 
radioactive and hazardous materials in the 
ambient air, surface water, ground water, 
sewage, soil, vegetation, and locally 
produced food stuff. The results for calendar 
year, as reported in the July 6, 1996 Site 
Environmental Report, show that SNUCA 
operations had no harmful effects on the 
environment or the public. Major programs of 
interest and their status as reported in the 
Site Environmental Report are described 
below. 
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Resource Consetvation and Recovery Act 
and California's Hazardous Waste Control 
Law 

In 1995 SNUCA's waste programs complied 
with all DOE orders and Federal and state 
regulations. 

SNUCA holds a California Environmental 
Protection Agency (EPA) Part B permit for 
hazardous waste storage facility operation 
with an expiration date of January 4, 2003 

Low-Level Radioactive Waste Program 

Waste management activities include 
handling, packaging, and storing radioactive 
wastes. SNL/CA was granted permission to 
ship low-level radioactive waste to the 
Nevada Test Site. 

Mixed-Waste Program 

SNUCA is permitted to store mixed waste on 
site for up to one year. The waste must then 
be transferred to SNL/NM. 

Shipment of all mixed waste that had been in 
storage was completed in March 1995. 
Another shipment was conducted in 
September 1995 of subsequently generated 
waste. 

Clean Water/Safe Drinking Water Act 

SNUCA maintains one wastewater discharge 
permit that regulates sanitary and industrial 
effluents discharged into the city's sewer 
system. 

Clean Air Act/Air Quality Regulation 

There were no violations of air emission 
standards in 1995. 
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NESHAP Compliance for Radionuclides 

SNUCA operations comply with the mon
itoring and radiological dose requirements for 
the National Emission Standards for 
Hazardous Air Pollutants (NESHAP). 

National Environmental Protection Act 
(NEPA) 

During 1995, more than 90 SNUCA projects 
were evaluated and NEPA classifications 
and/or determinations made. 

Special Interest Items 

Local Interest 

Local media have focused attention on 
laboratory expenditures associated with 
foreign visitors. There is also concern 
about force restructuring and possible 
drawdown. 

Congressional Interest 

State congressional leaders and the 
community are concerned about the 
sufficiency of energy and technology 
funding levels necessary to support 
laboratory operations. 

2.0 SITE PERFORMANCE 

2.1 CONCEPTUAL BASIS FOR 
EVALUATION 

The essential characteristic of successful 
programs and projects is the recognition and 
understanding of the need for an effective 
management system that ensures adequate 
control over all aspects of the program or 
project. In 1994, the Secretary of Energy 
established the principles and criteria that the 
Department deemed necessary for an 
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effective safety management program. 
These principles include: 

• Principle #1: Line managers are 
responsible and accountable for safety. 

• Principle #2: Comprehensive 
requirements exist, are appropriate, and 
are executed. 

• Principle #3: Competence is 
commensurate with responsibilities. 

2.2 SAFETY MANAGEMENT PROGRAM 
IMPLEMENTATION OF THE GUIDING 
PRINCIPLES 

This interim evaluation was developed using 
the results of surveillances performed by the 
Office of EH Residents and other Office of 
Oversight data sources. The absence of an 
independent oversight evaluation at SNUCA 
suggests that the information presented 
should not necessarily be considered 
representative of overall ES&H performance 
across SNUCA, but rather an indication of 
the ES&H performance of the program and/or 
facility identified. Where sufficient information 
was not available to make a comprehensive 
assessment of either the implementation of a 
guiding principle (Section 2.2) or an 
implementing program (Section 2.3), a limited 
evaluation or specific example of 
performance based on the best available 
information is provided. 

Principle #1 Line Management 
Responsibility for Safety 

Overall, line management has accepted its 
responsibility for safety and has been 
aggressive in its efforts to reduce accidents. 

Responsibility is adequately defined; 
however, the level of effort does not assure 

December 1996 



SNUCA PROFILE 

comprehensive monitoring of all ES&H 
commitments. SNUCA has dedicated ad
equate resources to hazard management. 

KAO does not have any full-time employees 
assigned at SNUCA. One Facility Repre
sentative visits the site for about one week 
every two months, and a KAO management 
representative visits the site about once a 
quarter. 

When SNL and KAO have not provided 
specific guidance and followup, weaknesses 
in such programs as suspect/counterfeit parts 
have developed. 

Principle #2 Comprehensive 
Requirements 

KAO has provided SNUNM with comp
prehensive ES&H requirements; however, 
SNL/NM has not always passed on those 
requirements to SNUCA in a timely manner, 
such as in the case of suspect/counterfeit 
parts. SNUCA has not always assured that 
its actions fully address the safety concerns. 

Development of ES&H procedures is some
times slow and incomplete. 

Principle #3 - Competence Commensurate 
with Responsibilities 

The KAO Facility Representative assigned to 
SNUCA has an appropriate academic back
ground and has completed the Facility Repre
sentative qualification program for the 
SNUNM Explosive Component Facility. 

ES&H personnel are considered competent. 
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2.3 IMPLEMENTING PROGRAMS 

Environmental Protection Program 

Not evaluated. SNUCA's performance in 
meeting key environmental protection 
requirements is presented in Section 1.4, 
Programmatic Activities. 

Nuclear Safety Program 

There are no nuclear facilities on site. 

Worker Safety and Health Program 

SNL/CA has demonstrated commitment to 
the worker safety and health programs. 
Examples include a well used ES&H hotline 
program and an active Incident Examination 
Committee (IEC). The IEC focuses on 
identification of similar causes and trends, 
sets goals, and monitors performance. 

The Computerized Accident/Incident 
Reporting System (CAIRS) system does not 
define SNUCA injury, illness, loss, and 
accident rates or relative ranking within the 
various categories by contractor. 

A review of occurrence reports for the period 
January 1, 1993, to September 30, 1996, 
indicates an increase in the number of 
occurrences during 1996. During this period, 
there were 47 occurrences; in 1996, there 
have been 12 during the first nine months. 
The nature of the occurrences is provided 
below: 

• Facility conditions (18 occurrences) - The 
two largest subcategories, incorporating 67 
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percent of the facility condition occurrences, 
were operations (6) and violations and 
inadequate procedures (6). 

• Cross-category items (16) - Near miss 
occurrences (8) and potential concerns/ 
issues (8) were the subcategories. 

• Environmental (9) - The subcategories 
were agreement and compliance (7) and 
releases (2). 

• Safeguards and security (7) - Occurrences 
were fairly evenly spread among the 
subcategories. 

A review of the direct, contributing, and root 
causes for the above occurrences showed 
that most problems resulted from personnel 
errors, procedures, and management 
problems. 

Personnel errors accounted for approximately 
57 percent of the direct causes, 36 percent of 
the contributing causes, and 25 percent of the 
root causes. Procedural problems were cited 
as approximately 11 percent of the direct 
causes, 8 percent of the contributing causes, 
and 25 percent of the root causes. 
Management problems were cited 
approximately 7 percent of the time as the 
direct cause, 31 percent of the time as the 
contributing cause, and 34 percent of the time 
as the root cause. 

A closer review of the occurrence reports 
showed that failure to follow procedures and 
personnel error continue to occur. Incidents 
involving discharges that exceed the 
discharge permits also continue to occur. 

Facility Safety Program 

Line management uses its Laboratory 
Assessment Program and its wide range of 
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site expertise to perform annual inspections 
of each facility. In addition, the Safety, Health, 
and Environment Advisory Committee meets 
monthly to review ES&H issues. These 
efforts result in a positive safety contribution 
by identifying feedback results and 
opportunities for improvement. 

2.4 SAFEGUARDS AND SECURITY 
PROGRAMS 

The Office of Oversight has not conducted 
any safeguards and security appraisals of 
SNUCA in the last three years. 

3.0 SITEWIDE ES&H ISSUES 

3.1 ISSUE DESCRIPTIONS 

Sitewide Issue 1: Suspect/Counterfeit 
Parts Program 

AL provided KAO a supplemental directive 
defining the Department's expectations with 
regard to suspect/counterfeit parts. KAO and 
SNUNM have not yet agreed on an 
implementation plan. SNUCA purged its 
stock of suspect fasteners, checked its critical 
cranes, and instructed its workers to 
purchase only new graded fasteners from 
qualified suppliers. 

SNUCA is in the process of submitting an 
occurrence report describing the hundreds of 
pounds of suspect parts identified during the 
purge. KAO, SNUNM, and SNUCA have not 
assessed their program against the 
supplemental directive, and some recent 
purchases of graded fasteners were made 
through non-approved vendors. 

Sitewide Issue 2: Conduct Of Operations 

Recent conduct of operations events indicate 
an adverse trend in occupational safety. 
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During the last three years, eight conduct of 
operations events have had a direct impact 
on occupational safety. Representative 
examples include fume hood and gas storage 
cabinet exhaust blowers being inadvertently 
turned off, emergency power breakers being 
secured, and effluents being released while 
individuals were working on top of buildings in 
the vicinity of the release ducts. Other events 
involving roof maintenance are: 

• On July 18, 1995, two workers on top of 
Building 910 were exposed to a gaseous 
odor that caused them discomfort. 

• On July 29, 1995, an experimenter 
discovered that an exhaust blower 
servicing a toxic and corrosive gas cabinet 
in Laboratory 132 (within Building 906) had 
been manually turned off. 

Both incidents were investigated. A 
formalized procedure for maintenance 
activities on roofs was issued in March 1996. 
Since that time there have not been any 
reports of incidents of a similar nature. DOE 
has not evaluated the effectiveness of these 
measures. 

Sitewide Issue 3: Oil Spill 

During the fuel oil shortage In the early 
1970s, a large oil tank and associated piping 
were installed. In 1975, a transfer line was 
punctured, and about 60,000 gallons of No. 2 
diesel oil flowed into the ground. A 
bioremediation program is in progress and 
should be completed by October 1999. 

3.2 SITEWIDE ISSUE STATUS 

Table 1 on page 9 characterizes sitewide 
issues in terms of an issue statement, 
primary concerns, site activities, and a 
progress evaluation. 

7 

OFFICE OF OVERSIGHT 

4.0 KEY FACILITIES 

4.1 FACILITY MISSION 

Combustion Research Facility (CRF), 
Buildings 904, 905, 906, 907 

This is a non-nuclear facility with a number of 
support buildings. Its current and future use is 
combustion research. The operations at the 
CRF present no unique hazards or risks to 
the public or workers. The June 1995 site 
review determined that the design and 
operation of the CRF, and the materials and 
equipment used in the CRF (quantities and 
types), result in an acceptable level of risk for 
cumulative effects. Projects range from basic 
research on chemical reactivity, fluid 
dynamics, and state-of-the-art computational 
modeling to applied studies. Projects involve 
lasers, combustible fuels (liquids, solids, and 
gases), and laboratory-scale apparatus for 
burning fuels. These burners range from very 
small burners to large, single-unit industrial 
burners. 

The CRF is composed of Building 904, 
Auditorium; Building 905, CRF Offices; 
Building 906, CRF Laboratories; and Building. 
907, Utilities Engineering/Equipment Facilities 
and support. 

During the summer many assignees, 
visiting scholars, scientists, and students 
conduct research or experiments in the 
laboratories. 

Explosive Storage and Testing Facilities 

The explosive storage and testing facilities 
are a series of non-nuclear buildings used to 
store and test explosives and components 
that use explosives. 
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The maximum explosive storage weight of 
the five largest magazines are 100 pounds of 
TNT equivalent each. The smaller magazines 
(M-2 and 5) are rated at 50 pounds of TNT 
equivalent. Magazetts are limited to 1 pound 
each. 

4.2 FACILITY SUMMARY 

Table 2 summarizes key facility charact
eristics, including status, hazard classifi
cation, authorization basis, worst case design 
basis accident, and principal hazards and 
vulnerabilities. 

5.0 PERFORMANCE MEASURES 

To better judge SNL's performance, AL, KAO, 
and SNL negotiated an appraisal agreement 
(May 8, 1996) that provides an integrated 
assessment process. The integrated assess
ment process combines and relates elements 
of self-assessment, appraisal, and oversight 
that have previously existed as loosely 
related activities. There are six components 
of this integrated assessment process 
(objectives, principles, functions, mecha
nisms, responsibilities, and implementation). 
This process combines previous assessment 
activities into one integrated program that will 
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serve the management and oversight needs 
of the partners (AL, KAO, and SNL). 

This integrated assessment process uses 
performance groups. The performance 
groups and their relative scoring weight are: 
laboratory management (10 percent), 
management administration (15 percent), 
programmatic (50 percent), and operations 
support (25 percent). Each functional area 
performance objective and sub-objectives as 
appropriate are assessed. Each of the 
performance group objectives has specific 
performance measures and criteria for 
determining how effective SNL was in 
meeting each measure (performance expect
ation). DOE will use these negotiated perfor
mance criteria to judge SNL's performance. 
The numerical ratings are: 

Outstanding: 
Good: 
Satisfactory 
Needs Improvement 

90-100 
80-89 
70-79 
69 and below. 

Recognizing that fiscal year 1996 is a 
transition period from compliance-based to a 
performance-based assessment approach, a 
revised appraisal process will be 
implemented for fiscal year 1997 based on 
the lessons learned during implementation of 
the 1996 appraisal agreement. 
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Table 1. Sitewide Issues 

. 
.. 

ISSUE PRIMARY CONCERNS SITE ACTIVITIES PROGRESS 
EVALUATION 

1. SNUCA has not fully Failure to implement these The site stores were purged in 1994. Critical cranes have Not evaluated. This 
implemented the precautions may result in been inspected. Practical controls for electrical breakers issue remains open 
suspect/counterfeit parts the use of suspect parts have been implemented. pending an Office of 
program required by DOE. and potential increase in Oversight report. 

risk. (updated 11/96) 

2. Recent conduct of operations Informal operations can Maintenance Engineering Department has the lead for Corrective actions 
events indicate an adverse lead to unplanned developing corrective actions. have not been 
trend in occupational safety. exposures and potential effective, as evidenced 

injury to facility staff. by recent events. 
(updated 11/96) 

3. In 1975, an oil transfer line Environmental impact; A bioremediation program is on schedule to be Progress status as 
was punctured and about Department image impact. completed by October 1999. reported. Not 
60,000 gallons of No. 2 evaluated (updated 
diesel oil flowed into the 11/96) 
ground. 
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Table 2. Facility Summary 

FACILITY STATUS HAZARD CLASSIFICATION/ WORST CASE PRINCIPAL HAZARDS AND 
NAME AUTHORIZATION BASIS DESIGN BASIS VULNERABILITIES 

ACCIDENT 

Combustion Operational A preliminary hazard assessment was completed for the Local laboratory Hazards: Electrical; chemical: 
Research CRF in June 1995 per DOE Order 5500.3A; a hazards release of less than (boron trichloride, cyanogen 
Facility: assessment document for SNUCA was prepared to identify one pound of bromide, hydrogen peroxide 
Buildings and assess building-specific hazards associated with hazardous materials >52%, hydrogen sulfide, 
904, 905, SNUCA. Between July 1994 and June 1995, a preliminary could result in malononitrile, methyl bromide, 
906,907 hazard assessment (PHA) was completed for each serious injury and methyltrichlorosilane, 

laboratory. The PHAs for each CRF laboratory were possible death nitrobenzene, nitrogen 
completed between July 1994 and June 1995. within the facility. dioxide, nitrogen oxide, 

phenol, phosphorus pentoxide 
The SNUNM Risk Management Department assessed the [solid], titanium tetrachloride; 
CRF on June 29, 1995, and determined a "low hazard" pressure; lasers,(Class Ill and 
categorization for the facility. IV); flammables (gas and 

liquid), hydrogen trailer; and 
A CRF safety documentation determination is being hard vacuum. Vulnerabilities: 
prepared by responsible CRF management, but is not yet Earthquakes; visiting 
complete. experimenters. 

Explosive Operational Classified as standard industrial type hazards by SNUCA. Accidental Hazards: Explosives, high 
Storage and detonation during pressure gas, chemicals, 
Testing Preliminary hazards assessments were prepared between handling could mechanical and electrical 
Facilities August 1994 and June 1995. result in up to six industrial hazards. 

deaths on site. Vulnerabilities: Earthquakes; 
lightning; transmission line 
failure; rupture of the natural 
gas line near the buildings. 
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FOREWORD 

Site profiles summarize the effectiveness of Department of Energy (DOE) line 
management in implementing the Secretary of Energy's guiding principles of safety 
management; the effectiveness of DOE environment, safety, and health (ES&H), and 
safeguards and security (S&S) programs; and key site characteristics such as 
organization, contract reform, significant issues, key facilities, performance measures, and 
site initiatives and activities. 

Profiles are a valuable planning tool for the DOE Office of Oversight in focusing appraisal 
activities, allocating staff resources, and analyzing Departmental trends. Profiles also 
serve as an authoritative reference for other stakeholders. They assist in answering 
critical questions about the state of the DOE complex: How effective are site management 
systems/programs? What trends require immediate attention? How safe are site workers 
and the public? And is the environment being adequately protected and restored? The 
analysis of the performance data contained in the site profiles provides baseline 
information regarding safety or security program weaknesses, thus allowing timely 
intervention by Department management. This information is reported in a format 
designed to highlight essential missions, performance, significant issues, and operational 
data at a management level. 

The Office of Oversight maintains site profiles on 20 major DOE sites. Each profile is 
normally updated semiannually through a rigorous process led by the Oversight Offices 
of Planning and Analysis and EH Residents, with significant contributions from the Offices 
of Security Evaluations and ES&H Evaluations. Line management plays a key role by 
verifying that the information is accurate, current, significant, clear, and balanced. 

Site profiles are developed using an institutionalized process of collecting data from 
multiple sources, and then collating, synthesizing, and analyzing this information to 
develop an accurate evaluation of ES&H and S&S performance at the site. The data that 
forms the basis of a site profile comes from sources both internal and external to the 
Department of Energy. Site profiles will evolve in content and form as necessary to meet 
their intended objective--to have available current, comprehensive, summaries of ES&H 
and S&S information pertaining to key DOE sites. 

The site profile reflects the Office of Oversight's analysis of the best available data, and 
was verified for factual accuracy by line management prior to dissemination. Since profiles 
describe site conditions at the time of distribution, they may not reflect recent changes. 
If real time confirmation of information is required, the reader should query line 
management directly. 
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PROFILE OF 

SANDIA NATIONAL LABORATORIES/NEW MEXICO (SNL/NM) 

OVERVIEW 

SITE CHARACTERISTICS 

Site characteristics include information on size and location, mission, 
organization, contractual status, and major initiatives and activities. 

Date Established: 1945. 

Present Mission: 

Primary - National security programs in defense, energy, and 
environment with primary emphasis on nuclear weapons research, 
development, and stockpile stewardship. 

Secondary - Perform work for others; entering into technology 
partnerships and commercialization. 

Size: The headquarters area covers approximately 105.6 acres 
(0.165 square mile). The total laboratory area incorporates 2,800 
acres owned by the Department of Energy (DOE) and another 20,342 
acres controlled by formal agreement. 

Employees: There are about 9,000 DOE, operating contractor, and 
subcontractor personnel (as of May 1996). Fifty-three DOE 
employees are assigned to the Kirtland Area Office (KAO). 

Annual Budget: The Sandia National Laboratories (SNL) total budget 
for fiscal year 1996 is $1.43 billion. A specific budget for each Sandia 
National Laboratories site does not exist. 

Cognizant Secretarial Officer: Assistant Secretary for Defense 
Programs (DP) is the cognizant secretarial office; the principal DP 
Office is DP-23. The Office of Energy Research (ER) also has a 
significant interest and multiple programs on site. 

Responsible Operations/Area Office: Albuquerque Operations 
Office (AL)/Kirtland Area Office (KAO). 

Contractor: Lockheed Martin Corporation is the management and 
operating contractor under a cost-plus-fixed-fee contract. 
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Additional information on 
site characteristics is 
provided in Section 1. 0, 
starting on page 1. 

SNUNMisa 
multiprogram laboratory 
addressing defense, 
energy, environment, 
and other national 
needs. 
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Fissile Material: Approximately 10 kg of Pu-239 and approximately 
800 kg of uranium in reactor fuel. 

Significant Commitments to Stakeholders: Memorandum of 
understanding with the Air Force, defining support responsibilities 
between DOE and its contractors on Kirtland Air Force Base; Citizens 
Advisory Board for environmental matters; and the Sandia Tripartite 
ES&H Committee. 

Unions: Atomic Projects and Production Workers, Metal Trades 
Council; Security Police Association; and Office and Professional 
Employees International. 

Major Site Activities/Initiatives 

Continuation of major environmental restoration project. 

Proposed Production of molybdenum-99 At TA-V/Annular Core 
Research Reactor. 

Production of neutron tubes and generators for all stockpile weapon 
systems. 

ENVIRONMENT, SAFETY, AND HEAL TH (ES&H) ISSUES 

A sitewide issue is an issue present at multiple facilities or within 
ES&H programs that impact sitewide operations. A facility-specific 
issue is limited to a particular facility or building. 

Sitewide Issue 1: The development, documentation, and 
implementation of a comprehensive safety analysis program at 
SNUNM has shown improvement. Although SNUNM has submitted 
required safety analysis reports (SARs) to DOE, several facilities at 
SNUNM do not have approved SARs in accordance with DOE Order 
5480.23. Two of five nuclear facilities have a DOE-issued safety 
evaluation report (SER). As a result of attention by KAO and SNL, 
the process for updating safety authorization bases is good and is 
being implemented on schedule. 

Sitewide Issue 2: Conduct of operations principles have not been 
consistently implemented at SNUNM. 

Sitewide Issue 3: Chronic and severe subcontractor construction 
safety deficiencies have been noted at SNUNM. 
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The Citizens Advisory 
Board for environmental 
matters provides 
valuable community 
input. 

Additional information on 
sitewide issues is 
provided in Section 3. 0, 
starting on page 13. 

There are four sitewide 
issues at SNUNM. 
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Sitewide Issue 4: Implementation of the radiological control program 
at SNUNM has been deficient. 

KEY FACILITIES 

A key facility is a facility or building that is significant from an 
environment, safety, and health perspective. At some sites, a key 
facility can be a group of facilities with similar missions, activities, 
hazards, or vulnerabilities. 

Building 858, Microelectronic Development Lab (MDL) - Provides 
microtechnology development and engineering capabilities. 

Building 870, Neutron Generator Facility (NGL) - Fabricates 
prototype and war reserve neutron tubes, switch tubes, and 
generators. 

Building 893, Laser Physics Laboratory - Investigates the physics 
of compound semiconductors and lattice structures. 

Building 905, Explosives Components Facility - Testing of 
explosives and explosive devices, neutron generators, and batteries. 

Building 981, Saturn Accelerator - Supports nuclear weapons 
effects testing and studies in the areas of imploding plasmas for x-ray 
production. 

Building 983, Particle Beam Fusion Accelerator II (PBFA II) -
Generates intense ion beams in support of the inertial confinement 
fusion program. 

Building 970, Simulation Technology Laboratory, Hermes Ill, 
Sandia Advanced Beams Research Experiment (SABRE) -
Evaluates radiation effects on materials. 

Building 6580, Hot Cells Facility (HCF) - Conducts and supports 
research and development activities. 

Building 6588, Annular Core Research Reactor/Old GIF Pool -
Pool-type reactor capable of both pulsed and steady-state operation, 
and transient rod withdrawal. 

Building 6590, Sandia Pulse Reactor (SPR), SPR II, SPR Ill -
Provides a near fission spectrum radiation environment. 

Manzano Storage Facilities - Stores nuclear material and waste. 
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Additional information on 
key facilities is provided 
in Section 4. 0, starting 
on page 20. 

There are eleven key 
facilities at SNUNM. 
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SITE PERFORMANCE 

Site performance is based on an analysis of available data on 
facilities and programs. This includes information from Office of 
Oversight activities, augmented by valid and relevant external and 
internal sources. Site performance is evaluated in terms of three of 
the guiding principles for safety management. 

Overall Safety Management Program - NOT EVALUATED 

Principle #1 - Line Management Responsibility - NOT 
EVALUATED 

There is some evidence that SNL supports and is holding line 
managers accountable for safety, and is recognizing good 
performance. 

KAO has established and implemented programs and policies to 
assure that Department ES&H expectations are met. These efforts 
are carried out largely by the Facility Representatives. 

Most KAO ES&H professional expertise has been reassigned to AL. 
Line managers have the authority to make and implement ES&H 
decisions. 

Hazard analysis has not always been complete and has not always 
met Department expectations. 

Principle #2-Comprehensive Requirements - NOT EVALUATED 

KAO maintains an awareness of DOE requirements and frequently 
assesses SNL implementation. SNL complies with contract 
requirements, but implementation of facility-specific procedures has 
been inconsistent. 

Some of the SNL workforce is not aware of the specific ES&H 
requirements that apply to their jobs. The Integrated Laboratory 
Management System, published in November 1995, emphasizes 
requirements awareness. 

Subcontractors frequently do not have a good awareness of DOE's 
ES&H requirements. 

Principle #3 -Competence of Personnel - NOT EVALUATED 

SNUNM has a competent, professional staff. 
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Additional information on 
site performance is 
provided in Section 2. 0, 
starting on page 7. 
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KAO has established a viable training program for its Facility 
Representatives. Four of ten have completed the qualification 
program. AL is administering the technical qualification program, and 
it is on schedule. 

Training programs generally meet Department requirements for form 
and content; however, the effectiveness of the training in improving 
performance has not yet been confirmed. 

SNL's reactor training program has been recognized as excellent. 

PERFORMANCE MEASURES 

Performance measures are quantitative and qualitative indications of 
ES&H performance taken from such sources as the Occurrence 
Reporting and Processing System and the Computerized 
Accident/Incident Reporting System, as well as contractually 
mandated indicators of performance. 

Performance measures used to judge SNL performance have been 
negotiated, and an appraisal agreement was signed on May 8, 1996 
by AL, KAO, and SNL. This integrated assessment process uses 
performance groups. The performance groups and their relative 
scoring weight are: laboratory management-10%, management 
administration-15%, programmatic-50%, and operations support-25%. 
Each performance group has high level performance objectives and 
sub-objectives where appropriate. Each of the performance group 
objectives has specific performance measures and criteria for 
assessing the effectiveness in meeting each measure (performance 
expectations). Scores are assigned based on how well SNL met the 
performance expectations. 

This appraisal agreement will be used to judge fiscal year 1996 
performance only. 
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Additional information on 
performance measures 
is provided in Section 
5.0, starting on page 27. 

Narrative and numerical 
ratings for each 
objective will be 
provided in December 
1996 and incorporated 
in the next profile 
update. 
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Technical Area I 

• Microelectronics 
Developmental Laboratory 

• Laser Physics Laboratory 
• Explosive Components Facility 
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Figure 1. SNUNM Site Map 
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Technical Area IV 

• Saturn 
PBFA-11 
Simulation Technology 

Laboratory/Hermes Ill/ 
SABRE 
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SITE PROFILE--SANDIA NATIONAL LABORATORIES/NEW MEXICO 

1.0 SITE CHARACTERISTICS 

1.1 SITE LOCATION AND SIZE 

Sandia National Laboratories/New Mexico 
(SNUNM) is located at the foot of the 
Manzano Mountains adjacent to the city of 
Albuquerque, New Mexico. 

The SNUNM site is essentially surrounded by 
Kirtland Air Force Base (KAFB). DOE has 
one-to five-year land-use permits for some of 
the Air Force property. An area of the 
Manzano Mountains east of KAFB has also 
been withdrawn from the Forest Service for 
the exclusive use of the Air Force and DOE. 

SNUNM has 546 major buildings, totaling 4.6 
million gross square feet. Operations are 
conducted in six locations, called Technical 
Areas I, II, 111, IV, and V, the Manzano storage 
area, and the Coyote Test Field. 

Technical Area I (TA-I) contains the site's 
administrative, site support, technical support, 
component development, research, energy 
programs, microelectronics, defense 
programs, and exploratory systems. 

Technical Area II (TA-II) was established for 
casting and assembling chemical high
explosive main charges for nuclear weapons 
and is now in the process of being cleaned up. 

Technical Area Ill (TA-Ill) is used for testing 
and simulation of a variety of natural and 
induced environments for nuclear weapons 
and other non-weapons programs and 
includes two rocket-sled tracks, two 
centrifuges, and a radiant heat facility. 

Technical Area IV (TA-IV) is a remote 
research location for pulsed power sources. 
These include x-ray, gamma-ray, particle 
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beam fusion, and accelerators, all of which 
are used to simulate nuclear weapon effects 
and to conduct research on inertial
confinement fusion and weapon physics. 

Technical Area V (TA-V) is the remote 
research area where experimental and 
engineering nuclear reactors, hot cells, and 
gamma irradiation facilities are located. 

The Manzano storage area contains 
structures authorized to store nuclear material 
and waste. The classified nuclear and 
radioactive materials (fissile and non-fissile) 
are stored on a long-term basis. 

The Coyote Test Field contains testing 
operations that require large land areas and 
unusual terrain, separated by large buffer 
zones. Facilities include explosively driven 
shock tubes, aerial cable sites for high-speed 
ground target impact tests, a test site where 
large quantities of cased conventional 
explosives can be detonated, numerous small 
explosive sites, igloos for storing explosives, 
and a laser strain seismometer. Some of 
these facilities are seldom used. 

1.2 SITE MISSION 

SNUNM is a multi-program laboratory, 
addressing defense, energy, environment, and 
national needs. SNUNM is involved in several 
research applications, including advanced 
manufacturing technologies, space program 
technologies, information systems, 
transportation systems, and health care. 

Activities at SNUNM include process 
development, environmental testing, radiation 
research, combustion research, computing, 
and microelectronics research and production. 
During SNUNM's five decades of service, its 
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mission has expanded from nuclear weapons 
research and development to include research 
on other advanced military technologies; 
energy programs; arms verification; control 
technology; and applied research in numerous 
scientific fields, including extensive programs 
in material research. 

Nuclear weapons programs for DOE and the 
Department of Defense (DoD) at SNUNM 
include several major programmatic activities: 

• Conducting science-based stewardship of 
the nuclear weapons stockpile to ensure 
that it remains effective and that the nuclear 
weapons development capabilities and 
expertise necessary to meet the nation's 
future needs are maintained 

• Implementing new structures and 
streamlining approaches for future nuclear 
weapons production requirements 

• Providing strategic surety for nuclear 
weapons by developing the technical means 
to assure confidence in the safety, security, 
and control of nuclear weapons in all 
environments. 

• Maintaining competencies and capabilities 
for the nuclear weapons mission. 

• Responding to changing threats to U.S. 
national security. 

Energy and Environmental Programs 

These programs, sponsored by DOE and the 
Nuclear Regulatory Commission, often 
support U.S. industry and involve two 
activities -- improvement of national energy 
security through identifying, developing, and 
deploying full system solutions for safe, clean, 
and affordable energy options and 
enhancement of the nation's environment 
through environmentally conscious operations 
in industry, remediation of contaminated DOE 
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sites, and solutions to problems associated 
with the disposal of radioactive waste. 

Energy efforts include combustion research, 
integrated geosciences research, and solar 
and wind power programs. 

SNUNM environmental projects include 
programs in waste reduction, and research for 
environmentally conscious manufacturing. 

SNUNM must restore contaminated SNL 
sites, comply with applicable environmental 
laws and regulations, and undertake 
corrective actions as required by the Resource 
Conservation and Recovery Act. 

Work For Others 

Work for others is performed for DoD and 
other Federal and non-Federal agencies 
involves: 

• Using SNUNM's status as a national 
laboratory to provide science-based 
solutions for problems of national 
importance. 

• Serving as a catalyst for precompetitive 
research and development alliances with 
external organizations. 

• Strengthening and enhancing SNL's ability 
to continue serving DOE by emphasizing 
and selecting programs that nurture SNL's 
core technical competencies while satisfying 
critical customer needs. 

Technology Partnerships and 
Commercialization 

SNUNM promotes and facilitates the transfer 
of federally developed technologies, 
processes, and special technical expertise to 
the private sector and promotes the 
collaborative development of technologies. 
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1.3 SITE ORGANIZATIONS AND 
CONTRACT STATUS 

Site Organization 

Oversight of SNUNM is provided by the 
Albuquerque Operations Office (AL) through 
the Kirtland Area Office (KAO). 

AL is responsible for developing plans and 
estimates related to DOE's capability to 
develop and stockpile new weapons. AL 
carries out programs for nuclear weapons 
production, field non-nuclear testing, and 
stockpile maintenance and surveillance. AL 
also provides guidance and policy to SNUNM 
and works closely with the Rocky Flats Field 
Office, the Oak Ridge Operations Office, and 
the Savannah River Operations Office. 

The KAO Manager has line management 
responsibility for activities at SNUNM, the 
Tonopah Test Range, Sandia National 
Laboratories/California, the Kauai Test Range 
in Hawaii, and the Inhalation Toxicology 
Research Institute. KAO consists of three 
branches, including the Assistant Area 
Managers for Facilities and Project 
Management; Operations; Environment and 
Security, Contracts, and Business 
Management. 

There are approximately 9,000 DOE, 
operating contractor, and subcontractor 
personnel at SNUNM. Lockheed Martin had 
7,887 contractors at SNUNM as of 10/30/96. 

Finance Issues 

Contract Reform and Status 

SNUNM is operated for DOE by the Sandia 
Corporation, a subsidiary of Lockheed Martin 
Corporation under a cost-plus-fixed-fee 
contract. The KAO Manager is the 
Administrative Contracting Officer for the 
contract. 
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The most recent modification to the SNL 
operating contract (No. DE-AC04-94AL8500) 
established SNL's operating budget for fiscal 
year 1996 at $1.43 billion; a site budget of 
$1.3 billion is projected for fiscal year 1997. 
There is no stand-alone budget for SNUNM. 

Significant activities are ongoing at AL in 
establishing an environment, safety, and 
health (ES&H) management planning process; 
however, contractual requirements for an 
ES&H management plan are lacking in most 
facilities' contracts. 

Budget Issues 

There are no major unfunded ES&H risks at 
SNL/NM. However, there may be unfunded 
waste management safety and health issues 
identified by the recent Low-Level Radioactive 
Waste Vulnerability Assessment. 

Major funded enhancements include Price
Anderson Acts Amendment Nuclear Safety 
Rules Implementation, ES&H oversight pilot, 
corporate explosives safety program, "work 
smart" standards, conduct of operations 
implementation plan, asbestos management, 
and Defense Nuclear Facilities Safety Board 
(DNFSB) Recommendation 95-2 (safety 
management) response. SNUNM has 
submitted upgraded safety analysis reports 
and will submit technical safety requirements 
for all nuclear facilities by the end of fiscal 
year 1996. 

In anticipation of a request from DOE to 
support the preparation of a new sitewide 
environmental impact statement (EIS), 
SNL/NM is currently funding a $1.1 million 
scoping study to identify potential preparation 
issues and cost reduction strategies. The 
current estimate for the EIS is $10.2 million. 
Other unfunded activities include job task 
analysis, rescue response, seismic hazard 
analysis, and upgrade of the storm drains, 
sewer and domestic water systems. 
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SNL's current budget for fiscal year 1997 
estimates a 3.8 percent decrease in ES&H 
over fiscal year 1996 levels, and a further 6.5 
percent decrease in fiscal year 1998. Sandia 
is also planning for an up to 20 percent 
reduction in the total indirect budget for fiscal 
year 1997, resulting in some activities being 
stretched out in time and responsiveness to 
line program requests diminished. SNL 
believes that programmed improvements in 
the ES&H core programs will counter the 
funding reductions resulting in no significant 
increase in risks. 

It is also important that adequate funds be 
provided ES&H support for the project 
involving production of molybdenum-99, 
especially in the area of radiation protection. 

Within the Office of Environmental 
Management (EM), using the official AL 
budget submittal, the compliance case 
exceeds the field planning level by $53 million, 
and the target field request level by $153.3 
million. The EM site operating budget for 
fiscal year 1997 is $8.8 million less than fiscal 
year 1996. 

1.4 MAJOR SITE INITIATIVES/ACTIVITIES 

Decontamination and Decommissioning 

EM is not currently funding decontamination 
and decommissioning (D&D) activities at the 
site; however, five facilities are under 
consideration for decommissioning using line 
program funds. 

Privatization Activities 

None. 

Environmental Restoration 

The Sandia environmental restoration (ER) 
project has met or exceeded all of its 
performance commitments as documented in 
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the action plan and the SNL contract. SNL 
cleaned up 27 sites in fiscal year 1996, 
exceeding the action plan commitment of 17. 

The EM ten year plan shows that the ER 
project could be accomplished by the year 
2002. This constitutes an extension of the 
schedule by two years from the revised action 
plan. The cost to complete is now projected 
at approximately $130 million. 

Remediation 

There is currently one active remediation 
project. A two-acre radioactive waste landfill 
is being removed by a subcontractor. The 
project is estimated to cost $2,000,000 and 
should be completed in during calendar year 
1996. 

Several environmental remediation projects 
are planned at SNUNM. These projects 
address approximately 190 individual sites. 

Proposed Production of Molybdenum-99 At 
TA-V/Annular Core Research Reactor 

The approved use of the Annular Core 
Research Reactor (ACRR) to produce medical 
radioisotopes at SNUNM TA-V will place 
increased demands on ES&H. The record of 
decision was issued September 11, 1996 by 
DOE making Sandia the sole U.S. producer of 
Mo-99, one of nuclear medicines most widely 
used isotopes. SNL is planning for low-power 
Mo-99 production in early 1997, and full-power 
production in 1999. SNL management is 
currently developing plans to ensure that 
ES&H needs for 24-hour operation are 
provided. 

Medical radioisotopes, consisting of primarily 
molybdenum (Mo-99), are used in medical 
diagnosis and treatment. The demand for this 
radiopharmaceutical is significant. This 
isotope is highly perishable (half-life is 67 
hours}, and a continuous and stable supply of 
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the isotope for medical use is required by the 
medical community. Currently, only one 
reactor in Canada is supplying Mo-99; as a 
result, any interruption in production would 
bring most U.S. nuclear medicine to a 
standstill. 

The production program would use existing 
DOE facilities at the Los Alamos National 
Laboratory (LANL) and SNUNM to produce 
these isotopes. 

The major proposed activities include 
fabricating uranium targets at the LANL 
Chemistry and Metallurgy Research facility; 
shipping the targets to SNUNM's TA-V; 
irradiating the targets in SNUNM TA-V's 
Annular Core Research Reactor (ACRR); 
processing irradiated targets in SNUNM's TA
V Hot Cell Facility (HCF) to extract the 
radioisotopes; shipping the medical radio
isotopes to radiopharmaceutical companies; 
and shipping the waste to the Nevada Test 
Site for disposal. 

Some modifications of existing facilities/ 
operations would be required to implement the 
medical isotope production program at SNL. 
These modifications include: 

• At the ACRR, procure/install heat 
exchangers; remove the central reactor 
cavity; upgrade hardware and install 
redundant systems; remove extraneous 
hardware; upgrade ventilation and 
environmental monitoring and redundancy; 
provide special handling equipment; add air 
lock and backup electrical power; and 
establish a new material balance area. 

• At the HCF, upgrade the ventilation; install 
a quality control laboratory; reconfigure the 
HCF to streamline the process; install steel 
containment boxes; and add a waste 
storage area. 
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Inhalation Toxicology Research Institute 
(ITRI) 

ITRI is a federally-funded research and 
development center, owned by DOE and 
operated by the Lovelace Biomedical and 
Environmental Research Institute (LBERI). It 
is operated under a cost-reimbursable, no-fee 
management and operations contract. It has 
been operated by Lovelace organizations 
since its inception in 1960. 

ITRI investigates the effects on human health 
of inhalation of airborne materials encountered 
in the workplace and general environment. 
Research associated with the use of various 
energy generating technologies provides basic 
and essential information needed to develop 
energy technologies and operating procedures 
that minimize potential impacts to human 
health. 

ITRI is transitioning to an cooperative 
agreement among DOE, LBERI, and the 
Lovelace Institute. The areas of concern and 
under resolution at this time are the 
assignment of responsibilities for remediation 
of past, current, and future operations, and 
agreement on monitoring activities (by whom, 
what type, and how often). Resolution and 
agreement finalization should be completed by 
the end of calendar year 1996. 

Mentoring Activities 

There are no mentoring activities at this time; 
however, future activities are anticipated in 
support of the pilot oversight program for line 
ES&H management by AL. 

Programmatic Activities: Environmental 
Monitoring Program 

To ensure that SNUNM operations will not 
impose undue risk to the public, various 
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environmental management and monitoring 
programs have been implemented. Major 
categories of environmental activities include 
environmental impact studies, pollution 
prevention and waste minimization programs, 
terrestrial and air monitoring, radioactive and 
hazardous waste management, and environ
mental restoration. 

The results for calendar year, as reported in 
the September 1996 "Site Environmental 
Report," show that SNUNM operations had no 
harmful effects on the environment or the 
public. 

Major programs of interest and their status as 
reported in the Site Environmental Report are 
described below. 

Waste Management 

Hazardous Waste. In 1995, SNUNM 
generated and shipped offsite 91,876 kg of 
Resource Conservation and Recovery Act 
(RCRA) waste. Audits of the waste program 
by New Mexico in July 1995 and by the 
Environmental Protection Agency (EPA) in 
September 1995 identified four and eight 
minor violations respectively. All violations 
were corrected. 

Radioactive Waste. All newly generated 
radioactive waste is stored above ground at 
waste generator sites. In 1995, SNUNM 
generated 13, 160 kg of low-level waste, 
12,212 kg of mixed waste, received 5,539 kg 
of mixed waste from SNUCA, and received 26 
drums of transuranic waste from ITRI. An 
audit of the program by the Nevada 
Operations Office in March 1995 made 
several minor observations that were noted as 
corrected during a followup in May 1996. 

A radioactive mixed waste management 
facility became operational in January 1996. 
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Industrial Waste 

SNL/NM generated a total of 542,694 kg of 
industrial and recycled material in 1995. No 
violations were reported. 

Meteorological Monitoring 

Meteorological monitoring began in 1994 and 
supports the National Emissions Standards for 
Hazardous Air Pollutants (NESHAP). 

Air Quality Compliance 

SNUNM is implementing all new requirements 
of Title V, as implemented by New Mexico 
Administrative Code (20 NMAC 11.42) on or 
before the required deadlines. 

SNL/NM is continuing to correct the lack of 
proper management for ozone depleting 
substances. 

SNL/NM was in full compliance with all air 
permits and regulations associated with 
ambient air quality standards. 

During an informal visit in July 1995, EPA 
judged NESHAP compliance as satisfactory. 

Terrestrial Surveillance 

Only two to five percent of the sampled 
locations showed an increasing trend or 
higher than background levels of 
contamination. 

Ground Water Monitoring 

Two wells exceeded maximum contaminant 
levels for radionuclides, one well exceeded 
radium, uranium, and gross alpha 
measurements, and several wells exceeded 
antimony, barium, chromium, iron, nickel and 
lead levels. 
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Waste Water/Surface Water Monitoring 

There were no violations of the six waste 
water permits in 1995. 

Slight exceedances (total dissolved solids and 
chlorine concentrations) were noted in one of 
the surface water discharge lagoons. 
Special Interest Items 

Local Interest 

Local interest remains focused on the stability 
of the SNUNM workforce and mission. The 
planned reduction of support contracts is also 
of concern. 

Congressional Interest 

Congress, DOE, and site management 
continue to work on issues associated with 
possible duplication of national laboratories' 
missions and program leadership. 

2.0 SITE PERFORMANCE 

2.1 CONCEPTUAL BASIS FOR 
EVALUATION 

The essential characteristic of successful 
programs and projects is the recognition and 
understanding of the need for an effective 
management system that ensures adequate 
control over all aspects of the program or 
project. In 1994, the Secretary of Energy 
established the principles and criteria that the 
Department deemed necessary for an 
effective safety management program. These 
principles include: 

• Principle #1: Line managers are responsible 
and accountable for safety. 

• Principle #2: Comprehensive requirements 
exist, are appropriate, and are executed. 
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• Principle #3: Competence is commensurate 
with responsibilities. 

2.2 SAFETY MANAGEMENT PROGRAM 
IMPLEMENTATION OF THE GUIDING 
PRINCIPLES 

This interim evaluation was developed using 
the results of surveillances performed by the 
Office of EH Residents, other Office of 
Oversight data sources, and site self
assessments. The absence of a safety 
management evaluation at SNUNM suggests 
that the information presented should not 
necessarily be considered representative of 
overall ES&H performance across SNUNM, 
but rather an indication of the ES&H 
performance of the program and/or facility 
identified. Where sufficient information was 
not available to make a comprehensive 
assessment of either the implementation of a 
guiding principle (Section 2.2) or an 
implementing program (Section 2.3), a limited 
evaluation or specific example of 
performance based on the best available 
information is provided. 

Principle #1 - Line Management Responsi
bility for Safety 

KAO has demonstrated its commitment to 
safety by establishing and implementing 
programs and policies to assure that 
Department ES&H expectations are met. 
These efforts are carried out largely by the 
Facility Representatives. Most KAO ES&H 
professional expertise has been reassigned to 
AL SNUNM has embraced the concept that 
its line managers are responsible for safety. 
Line managers have the authority to make and 
implement ES&H decisions. Hazard analysis 
has not always been current or met 
Department expectations, but efforts are 
ongoing to correct this weakness. There is 
some evidence that SNL is holding its line 
managers accountable for safety and 
recognizing good performance. 
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Principle #2 - Comprehensive Require
ments 

KAO maintains an awareness of DOE 
requirements and frequently assesses SNL 
implementation. SNUNM has in place a 
comprehensive ES&H Manual that is 
consistent with contract requirements, but 
implementation of facility-specific procedures 
has been inconsistent. Some of the SNL 
workforce is not aware of the specific ES&H 
requirements applying to their jobs. 
Subcontractors are frequently less aware of 
DOE's ES&H requirements. 

Principle #3 - Competence Commensurate 
with Responsibilities 

KAO has established a viable training program 
for its Facility Representatives. Four of ten 
have completed the qualification program. The 
Technical Qualification Program is being 
administered by AL and is on schedule. 

SNUNM has a competent professional staff, 
and its reactor training program has been 
recognized as excellent. Training programs 
generally meet Department requirements for 
form and content; however, the training's 
effectiveness in improving performance has 
not yet been determined. 

2.3 IMPLEMENTING PROGRAMS 

Environmental Protection Program 

The Sandia National Laboratories Fiscal Year 
1995 Multiprogram Laboratory Appraisal 
identified some concerns. These involve 
timeliness and quality of Sandia National 
Environmental Policy Act (NEPA) submittals, 
especially environmental assessments (EAs). 
Multiple revisions have been required for 
several EAs, including those prepared for the 
environmental restoration (ER) project, the 
Gamma Irradiation Facility, and the medical 
isotope production program. Some revisions 
were required by DOE directed changes in the 
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scope of the EAs and for technical and 
editorial corrections. Additional schedule 
delays were caused by DOE extending the 
public comment periods and from 
implementing the process for delegating 
NEPA compliance authority to AL. No project 
schedules were missed because of delays in 
these EAs. 

Effective NEPA procedures have not been 
implemented laboratories-wide, even though 
SNL has a well defined NEPA compliance 
program and NEPA training program. SNUNM 
has not implemented measures to ensure 
appropriate NEPA reviews prior to resolve 
commitments for all programs, projects, and 
activities. 

SN L's operation of the air quality program and 
environmental monitoring program in support 
of the line organizations to meet program 
objectives in conjunction with applicable 
regulations was considered excellent. 

Nuclear Safety Program 

The fiscal year 1995 Laboratory appraisal 
found the nuclear criticality safety program to 
be well established and performing the 
required elements of nuclear safety. However, 
there had been no progress on the 
development of a DOE approved 
implementation plan since the last evaluation. 

There is a two-tier criticality safety review 
structure and a comprehensive supplement in 
the ES&H manual for criticality safety. An 
SNL memorandum has been submitted to 
DOE providing a description of actions with 
the schedules that will bring the program into 
compliance with the nuclear criticality safety 
order. 

Worker Safety and Health Program 

Improvements in safety management, hoisting 
and rigging, and radiological protection are 
needed. 
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Incident investigations identified some 
deficiencies in safety management, as 
illustrated below. 

On February 1, 1995, an individual was injured 
while performing a non-planned activity to 
explore the effects of air flow disturbances on 
a classified test apparatus. At the completion 
of the final test sequence, the individual 
moved his hand around the vicinity of the fans 
to create disturbances. While conducting this 
non-planned activity, the individual 
inadvertently got his hand too close to one of 
the two high-speed axial fans. When 
temporarily distracted, he got his thumb 
caught in the fan blades, resulting in the loss 
of the end of his thumb and laceration of 
adjacent fingers. Although the fan was 
unguarded, it was not close to the areas 
where planned test activities were conducted. 
The investigation of this incident resulted in 
the following significant findings: 

• The preliminary hazard assessment (PHA) 
process was used incorrectly by the project 
personnel. 

• The design of the test apparatus did not 
incorporate adequate safety features to 
prevent the accident. 

• Project personnel did not use personnel 
trained in safety assessment who were 
available for independent assessment of the 
project test configuration. 

• Project personnel working in the vicinity of 
the test apparatus lacked sufficient 
knowledge to deal with potential hazards. 

The investigation resulted in the following 
probable causes: 

• Inconsistent implementation of ES&H 
processes among SNL organizations. 

• Inadequate SNL processes or procedures 
for establishing roles and responsibilities 

9 

OFFICE OF OVERSIGHT 

where project team personnel are matrixed 
from multiple organizations. 

• The PHA document development process is 
sufficiently complicated that responsibility 
for learning the process is frequently 
delegated to one individual in the 
organization, who then develops all PHAs 
for the organization. 

• No one project team member or 
organizational ES&H coordinator was 
assigned responsibility for ES&H issues for 
the project. A policy has been developed 
and is in review that clarifies and assigns 
ES&H roles and responsibilities in technical 
projects. The PHA process is also being 
simplified and streamlined. 

Another event occurred while maintenance 
was being conducted on an overhead crane 
system in the HCF. Later, when exiting the 
HCF radiation monitoring station, one of the 
two contract service workers had a radioactive 
particle on the sole of one boot. 
Contamination surveys of the work area were 
conducted. An unpasted high radiation area 
was discovered on the top of the shielded 
glove boxes in the general area where the 
workers had been working. Analysis of 
personal dosimeters showed small exposures 
for both of the workers(< 20 mrems). 

A comprehensive post-event survey did not 
identify any significant radioactive contam
ination, but it did re-identify sources of 
radiation "streaming" where the manipulators 
penetrated the glove box top. The survey 
identified: 

• Less than adequate monitoring of out-of
service equipment and programmatically 
inactive facilities 

• Lack of preservation of the knowledge of 
potential radiation hazards from program
matically inactive equipment 
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• Lack of communication and action to 
adequately protect against radiation relative 
to work performed in normally unoccupied 
areas 

• Less than adequate facility-specific training 
of the radiation protection staff; especially 
with regard to transfer of responsibilities 

• Inadequate definition, communication, and 
performance of the roles and responsibilities 
of all parties involved with HCF operations. 

Since then, in order to clean up legacy waste 
materials, the boxes have been 
decontaminated, the lead has been removed, 
and personnel have been retrained to the 
satisfaction of SNL/NM and KAO. 

An evaluation of SNL's hoisting and rigging 
operations was conducted during February 
1996 by the Operations Branch. The resultant 
Assistant Area Manager for Operations' 
summary report covered 22 facilities (four of 
the five technical areas and SNL/CA) and 32 
cranes. 

The evaluation focused on pre-use inspec
tions, labeling of cranes and rigging 
equipment, training, critical lift requirements, 
transition issues, labeling of slings with 
periodic inspection tags, and frequent 
inspections and periodic inspections. The 
results of the evaluation indicated that: 

• SNL's Hoisting and Rigging Manual defines 
a program that meets Occupational Safety 
and Health Administration (OSHA) and DOE 
expectations. 

• Eight of 13 cranes used for critical lifts did 
not have critical lift data packages. 

• Only two of 22 facilities had frequent 
inspection processes in place. 
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• Nine of the facilities contained cranes 
and/or assorted rigging equipment that was 
nor properly labeled. 

• Changes in facility ownership had resulted 
in some organizations not knowing the 
status or condition of the cranes they were 
responsible for. 

• Twelve of 15 facilities evaluated for pre-use 
inspections were using pre-use inspection 
sheets; however, three different line 
organizations had generated crane specific 
checklists that did not include all 
requirements. 

• ES&H training of operators was generally up 
to date, but training was not fully effective 
(i.e., some operators were not aware of 
inspection and documentation 
requirements). 

• Twelve of 30 cranes observed did not have 
the required periodic inspection performed 
in the last 12 months. 

Noteworthy practices identified include: ACRR 
had established a database containing all 
hoisting and rigging requirements and 
inspections, and SNL/CA is currently in 
process of inventorying all equipment and 
placing it in a database. 

A review· of the Computerized Accident/ 
Incident Reporting System (CAIRS) data 
(1990-1994 and the first three quarters of 
1995) showed that Al's accident, loss, injury, 
and illness rates are generally higher than 
other DOE sites, and do not in most cases 
compare favorably with the DOE averages. 
Because CAIRS does not provide definitive 
data by site, AL performance should be used 
only as a indicator of safety management 
effectiveness at AL sites and not necessarily 
descriptive of SNUNM. For example, out of 
the 20 DOE field organizations: 
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• AL ranked in the top half of the field offices 
for the highest rates in all three categories 
(lost workday case [L WC] rate, lost work 
day incident [LWI] rate, total recordable 
case [TRC] rate) for every quarter in 1995. 

• The injury/illness TRC rate has improved 
since 1990-1994, but has shown an 
increase in each of the first three quarters of 
1995. 

There were 175 occurrence reports submitted 
by SNL/NM from 1993 to 1995 (as of May 7, 
1996). Of these 175 occurrences: 

• The nature of occurrence was identified as 
a facility condition in 97 of the occurrences, 
environmental was identified in 32 of the 
occurrences, and safeguards and security 
was identified in 15 occurrences. 

• The direct cause of the occurrences was 
divided among personnel error, 39 percent; 
equipment/material failure, 37 percent; and 
management problems, 3 percent. 

• The contributing cause of the occurrences 
was apportioned among management 
problems, 21 percent; personnel error, 13 
percent; and equipment/material failure, 3 
percent. 

• The root cause of the occurrences was 
identified as management problems in 45 
percent of the occurrences, equipment/ 
material failure was identified in 45 percent 
of the occurrences, and personnel error 
identified in 17 percent of the occurrences. 

SNL reports that the number of occurrences 
has steadily decreased over the period 1993 
through 1995. 

It should be noted that during the 
development of the site self-assessment 
prototype, data validity was an issue, and that 
data classification and reporting was 
previously inaccurate and provided 
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performance perceptions that were worse 
than they actually were (see Section 3.1, 
Sitewide Issue #3, Construction Safety). 

Epidemiologic Studies 

The limited epidemiologic studies associated 
with SNL/NM have shown that: 

• Cancer incidence cannot be interpreted as 
having any association with SNL. 

• Workers involved in the manufacture of 
hybrid microcircuits (chronic exposure to 
solvents) had symptoms of upper respir
atory irritation, poor concentration, memory 
loss, and depressed moods. A clinical 
syndrome of headache, dizziness, 
disequilibrium, fatiguability, memory 
impairment, difficulty in concentration, and 
loss of initiative was noted following acute 
solvent exposures. Marked improvement 
was noted after the laboratories were 
moved and upgraded in 1990. 

Facility Safety Program 

DOE studies conducted during 1993-1994 
identified some deficiencies in chemical 
safety, spent fuels vulnerability, and plutonium 
vulnerability. The DNFSB also identified 
emergency preparedness weaknesses during 
the emergency response exercise "Rubble 
Glow." 

A DOE Chemical Safety Vulnerability Study in 
September 1994 identified three deficient 
areas: 

• Inadequate integrated work control of 
maintenance and construction activities in 
multiuser facilities. Eight service 
organizations from different research and 
matrix support groups were identified, each 
of which may be involved with maintenance 
functions in a single facility. Although each 
of these organizations has its own effective 
safety procedures, their approaches to work 

December 1996 



SNUNM PROFILE 

control vary. There was no clear indication 
that work is being controlled in a fully 
integrated manner to ensure chemical 
safety, or that chemical-related work 
procedures are uniformly applied, or well 
coordinated. 

Weaknesses in, and lack of integration 
among, the SNUNM programs for 
identifying, characterizing, and mitigating 
chemical hazards. SNUNM has not 
implemented integrated and effective 
programs for the identification, analysis, and 
mitigation of chemical hazards. Sufficient 
rigor is not always applied commensurate 
with the level of hazard. Facility 
maintenance and design engineering 
processes do not ensure a level of safety 
review, approval, and testing commensurate 
with the consequences of failure, or with the 
risk involved. Plans for emergency 
preparedness are not always kept current, 
differ in quality and usefulness, and do not 
necessarily correlate to the hazards present. 

• Inadequate configuration management in 
aging laboratory facilities. For example, 
inadequate configuration management in an 
aging SNUNM hazardous-chemical
containing laboratory complex has resulted 
in the gradual degradation of essential utility 
and ventilation systems. The chemical 
research laboratories undergo many small
scale modifications that are not normally 
funded for full system engineering 
evaluations during the design phase. The 
problem is exacerbated by the many 
independent tenant organizations 
attempting to exert control over portions of 
the building without a responsible individual 
who is cognizant of and controls all facility 
operations and maintenance activities. As 
a result, there is a significant potential for 
the exposure of laboratory personnel to 
hazardous chemicals when essential 
ventilation and other equipment fails. 
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In response to the above, SNUNM developed 
a corrective action plan, with multiple 
milestones, that has been approved by KAO. 

A Plutonium Vulnerability Study in September 
1994 recorded two issues of concern: lack of 
safety authorization basis for the material 
storage facilities, and the storage of an 
uncharacterized package containing a 
plutonium metal disk. The package in 
question, containing a single 2,000 gram piece 
of metal, was believed to be packaged in a 
welded can, which in turn was packaged in a 
food pack can. This package was stored in a 
2R container within a 6M shipping drum. This 
package was inspected, characterized, and 
repackaged in the fall of 1995 and was 
shipped to LANL in May 1996. During the 
inspection, a radiograph was taken and no 
oxidation was found. 

SNL reports that the corrective actions for the 
plutonium vulnerability study have been 
completed. 

A Spent Fuel Study in October 1993 identified 
several deficiencies. These deficiencies have 
been corrected. 

The lack of current, approved safety analysis 
for spent fuel and reactor irradiated nuclear 
material storage at Manzano. Bases for 
interim operations (BIOs) were prepared to 
include fuel storage. The Manzano facility has 
a safety analysis report (SAR) and technical 
safety requirement (TSR), which were 
submitted to DOE in February 1996. 

The current safety analysis for the Sandia 
Pulse Reactor includes the yard storage area. 

During exercise "Rubble Glow," May 17, 1995, 
the DFNSB concluded that SNL marginally 
demonstrated its ability to respond to 
emergencies. DNFSB cited weak command 
and control. Treatment of casualties was slow, 
accountability of personnel was ineffective, a 
hazard/consequence assessment was not 
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completed, misinformation was not corrected 
in a timely manner, and the Joint Information 
Center did not have the resources to keep the 
public adequately informed. Defense 
Programs evaluated the exercise and reported 
similar weaknesses; however, none of the 
weaknesses were categorized as 
"deficiencies" (violations of DOE order 
requirements). 

SNUNM responded to DOE on November 22, 
1995, listing their proposed corrective actions 
for the exercise "Rubble Glow." 

2.4 SAFEGUARDS AND SECURITY 
PROGRAMS 

The most important security interests at 
SNL/NM are special nuclear material (SNM); 
sensitive compartmented information; special 
access programs; and other classified and 
sensitive matter, including Cooperative 
Research and Development Agreements 
(CRADAs), related information, and sensitive 
use control information. The following 
observations were made during the 1995 
Office of Oversight security evaluation of 
SNUNM. 

Observations associated with Guiding 
Principle 1: 

• Protective measures against an active 
insider and a design basis outsider threat 
were reasonably effective. 

• While the protective force response plan 
adequately supported the protection of 
SNM, the Site Safeguards and Security Plan 
did not reflect the current security posture. 

• Classified matter protection and control 
procedures and practices were sound and 
information was being effectively protected. 
However, improved measures were needed 
to identify and protect sensitive use control 
information and CRADA information. 
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• Line management was not always informed 
of security issues and their involvement in 
finding corrective actions and closure was 
lacking. 

Observations associated with Guiding 
Principle 2: 

• In general, Department safeguards and 
security guidance exists, and SNUNM has 
implemented required action. Additional 
DOE guidance was needed for sensitive use 
control information and special program 
information. 

• The Site Safeguards and Security Plan 
process needs improvement. 

Observations associated with Guiding 
Principle 3: 

• The SNL/NM Safeguards and Security 
organization has been successful in meeting 
its primary goal of retaining an experienced 
staff rather than recruiting additional staff. 

• Training programs are provided and are 
keyed to job requirements. However, the 
comprehensive safeguards and security 
training program described in DOE Order 
5630.15, Safeguards and Security Training 
Program, was not implemented. 

3.0 SITEWIDE ES&H ISSUES 

3.1 ISSUE DESCRIPTIONS 

Sitewide Issue 1: Safety Analysis 

The development, documentation, and 
implementation of a comprehensive safety 
analysis program at SNUNM has shown 
improvement. Although SNUNM has 
submitted required SARs to DOE, several 
facilities at SNUNM do not have approved 
SARs in accordance with DOE Order 5480.23. 
Three of five nuclear facilities have a DOE-
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issued safety evaluation report (SER). As a 
result of attention by KAO and SNL, the 
process to update safety authorization bases 
is good and is being implemented on 
schedule. 

DOE's 1993 Multiprogram Laboratory 
Appraisal of Sandia identified weaknesses in 
SNUNM'S safety analysis program and rated 
it marginal. The appraisal noted that three of 
five findings from a 1991 appraisal remained 
open. KAO noted that although SNUNM was 
pursuing closure of an approved DOE action 
plan, the protracted response to these findings 
did not indicate a strong management 
commitment to development of a 
comprehensive safety analysis program. The 
need for an SNL policy regarding safety 
analysis has been identified in three separate 
DOE appraisals. 

A June 1993 appraisal of the safety analysis 
program by the AL Safety Programs Division 
(SPD) resulted in an additional significant 
finding. In August 1993, an action plan for this 
finding was forwarded to KAO within 30 days. 

SNL's SAR/TSR upgrade plan stated that 
upgraded SARs would comply with DOE 
Order 5480.23. However, KAO noted that the 
upgraded SARs submitted to DOE for the 
ACRR and the Sandia Pulse Reactor (SPR) 
had minor data gaps in meeting the DOE 
information requirements. These deficiencies 
were weaknesses in the draft SARs. Since 
then, the SARs have been modified and DOE 
has approved the SARs for both reactors. 

An October 24, 1994, memorandum from the 
KAO Manager to SNUNM Organization 10100 
noted that the quality of the nuclear safety 
documentation developed by SNUNM during 
the year had been inconsistent. An 
unreviewed safety question determination 
(USQD) for the cracked plates at the SPR was 
timely, thorough, and logical. However, the 
facility modification request for the SPR plant 
protect systems upgrades had gaps in its 
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design analysis. Similarly, SNUNM developed, 
on very short notice, a stand-alone BIO for the 
Low Intensity Cobalt Array; but in a similar 
situation, SNUNM submitted a BIO to DOE for 
the Manzano nuclear materials storage 
bunkers that relied primarily upon a PHA. KAO 
found the PHA to be weak and requested that 
it be rewritten. The PHA was rewritten 
following the guidance in DOE-STD-3011--94 
(which was not available until November 
1994). The PHA was submitted with the BIO 
in July 1995. A SAR for the Manzano storage 
facilities, based on DOE Order 5480.23 was 
submitted to DOE on February 3, 1996. 

In the fall of 1995, sources were transferred 
from the Low Intensity Cobalt Array facility to 
the Old Gamma Irradiation Facility (OGIF), 
and the Low Intensity Cobalt Array facility was 
downgraded to a radiological facility. 

In a memorandum from AL on July 18, 1995, 
DOE approved the SNUNM SAR 
Implementation Plans, including related BIOs 
for ACRR, the Hot Cell, and SPR 111. The SER 
for the HCF is expected to be received in 
October 1996. DOE has issued Standard 
3011-94, which specifies the format and 
content of SAR Implementation Plans and 
BIOs. AL intends direct transition from SAR 
implementation plans for rules without 
additional revision. SNUNM submitted an 
updated implementation schedule in March 
1996. AL has approved the revised BIO for 
OGIF and provided comments on Manzano 
bunkers BIO. A preliminary SAR for the new 
Gamma Irradiation Facility (GIF) was 
submitted, and AL has provided comments. A 
new SAR based on DOE Order 5480.23 has 
been submitted to DOE. 

At a result of attention by KAO and SNL, the 
process for updating safety authorization 
bases is good and is being implemented in 
accordance with the schedule. 
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Sitewide Issue 2: Conduct Of Operations 

KAO identified that SNUNM was not 
effectively implementing conduct of operations 
elements. Issues include the achievement of 
consistent performance by qualified personnel 
using approved procedures, and 
management involvement assessing and 
monitoring the workplace. 

KAO conducted a performance-based conduct 
of operations assessment of explosive 
activities at SNUNM April 11-15, 1994. The 
assessment determined that implementation 
of conduct of operations at SNL/NM was not 
making expected progress. The assessment 
noted that senior management's commitment 
and support were not apparent at the middle
management and working levels. Specific 
issues identified include: 

The current program being used to 
implement a comprehensive conduct of 
operations program at SNUNM was not 
significantly different from the previously 
unsuccessful program. 

The procedures for explosive operations 
were generally not in accordance with the 
DOE explosive safety manual, DOE Order 
5480.19, and SNUNM guidance. 

Training of personnel involved in 
explosives handling and operations did not 
meet all requirements of Chapter 5 of the 
DOE explosive safety manual and 
Appendix F of the SNUNM explosives 
safety manual. 

There was no formal management 
oversight system for review and approval 
of explosives process changes or for new 
or unusual explosive operations. 

Internal audits were not conducted by line 
managers, supervisors, and operators as 
required, 
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Operational logs were generally 
inadequate and not in accordance with 
requirements. 

Only one facility was observed to have a 
formalized required reading program in 
accordance with requirements. 

The requirements for personnel 
accountability and warning systems varied 
among facilities. 

Practices were noted that were not 
consistent with DOE hoisting and rigging 
manual requirements. 

Explosive hazardous wastes were not 
removed from collection points on a 
regular basis as required. This 
assessment noted that the specific issues 
identified during the KAO explosive safety 
conduct of operations assessment were 
indicative of the general problems 
experienced by SNUNM in implementing 
the conduct of operations program. Many 
topics included in this assessment had 
been identified in previous reviews, 
investigation reports, and occurrences. 

In response to the above, SNL completed a 
corrective action plan that was reviewed and 
accepted by KAO on May 23, 1995. 

During a subsequent conduct of operations 
assessment conducted March through 
October 1995, KAO again determined that 
conduct of operations implementation and 
philosophy at TA-V was not fully developed 
and was inconsistently applied among 
facilities. The assessment noted resistance 
toward conduct of operations principles, rather 
than a recognition of the benefits in using the 
principles to improve operations. 

The KAO assessment further noted that 
senior laboratory management commitment, 
involvement, and support were not applied 
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consistently to ensure performance and critical 
self-evaluation down through the worker level. 

The 1995 assessment also determined that 
area management had not developed 
teamwork and coordination within TA-V and 
with outside organizations through 
involvement, coaching, and mentoring. 
Selected assessment findings include: 

The facilities at TA-V have each 
implemented some parts of conduct of 
operations, but they lack a consistent, 
coordinated program that supports all 
operations and activities. 

TA-V did not consistently coordinate 
facility operations and maintenance 
activities, nor was adequate coordination 
provided for organizations performing work 
in areas that could impact area operations 
or activities. 

The Departmental procedure and 
instruction program was not implemented 
in a consistent manner. 

Procedure use and the level of compliance 
with procedures was inconsistent. The 
lockout/tagout procedure did not follow the 
requirements specified in the SNUNM 
ES&H manual, nor was it consistently 
implemented in the TA-V facilities. 

KAO noted that senior SNUNM managers 
support the principles of conduct of 
operations, but that additional attention was 
needed to instill these principles at the 
working level. In an effort to improve, SNUNM 
is piloting a new program in explosives safety 
conduct of operations that will eventually be 
expanded to the entire Laboratory. 

While the effectiveness of these initiatives can 
only be judged over time, interviews with KAO 
personnel indicate the initial results are 
promising, as evidenced by SNUNM's buy-in 
and ownership of the new conduct of 
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operations program in explosives safety. The 
Multiprogram Laboratory Appraisal (February 
5, 1996) confirmed that improvement is still 
required in the conduct of operations program. 
For example: 

The revised conduct of operations 
implementation plan was delivered to 
DOE; however, a number of milestones in 
the plan have not been met, including 
development of a detailed line implemen
tation process, development of conduct of 
operations implementation guides, and 
development and implementation of 
training. 

Although the documentation of the 
conduct of operations program at Sandia 
is well under way, line implementation 
effectiveness is unclear. SNL 
management is addressing this concern 
and published the Integrated Laboratory 
Management System in November 1996. 
This publication is part of a 
comprehensive formality of operations 
program that emphasizes individual 
knowledge of the requirements which 
apply to the hazards, operations, and 
facilities that they work with. It also 
emphasizes following facility-specific 
procedures. A plan and schedule for 
corporate and line management 
implementation was presented to KAO in 
November 1996. 

Sitewide Issue 3: Construction Safety 

Chronic and severe deficiencies exist in 
subcontractor construction safety at SNUNM. 
Improvements achieved during 1993 and 1994 
are not yet sufficient and have not been 
sustained. 

A June 1993 KAO assessment of the SNUNM 
construction safety program concluded that 
the program had improved since the last 
appraisal conducted in 1991. KAO further 
stated that the construction safety program 
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generally met the requirements of DOE Order 
5480.9 and OSHA standards. The appraisal 
did find that line organization construction
related service contracts were not receiving 
sufficient safety oversight. An action plan was 
submitted and found to be acceptable. 
Statements contained in the appraisal noted 
that construction projects, other than service 
contracts, were receiving a high level of safety 
oversight. 

In the fiscal year 1994 Multiprogram 
Laboratory Appraisal, KAO noted that 
numerous compliance safety inspections and 
worksite surveillances were conducted during 
the year. However, during KAO inspectors' 
visitations, they again observed worksite and 
management discrepancies that are routinely 
associated with active construction sites (i.e., 
scaffolding, workplace lighting, fall protection, 
personal protective equipment, and hoisting 
and rigging). 

KAO further noted that SNL/NM has made a 
concerted effort to increase construction 
safety inspections, thus reducing the types 
and numbers of discrepancies. This action 
reflects a change in Sandia focus from 
reactive, rote documentation to a proactive 
approach. The change in focus resulted in an 
observed decrease in violations of 
construction safety criteria. 

KAO also noted that large project construction 
contractors had fielded full time, onsite safety 
personnel in response to the increased pres
sure by SNL/NM. Improvements in worksite 
conditions and work practices were attributed 
to this action, and the appraisal noted that a 
strong, continuing effort was being 
maintained. Sandia has one of the largest 
ongoing construction efforts, with an incident 
rate of about one half that of the industry 
average. 

In July 1995, the Office of EH Residents 
conducted a surveillance of DOE's oversight 
and management of the construction safety 

17 

OFFICE OF OVERSIGHT 

program at SNL/NM. During their surveillance, 
the EH Residents concluded that chronic and 
severe deficiencies continued to exist in 
construction subcontractor safety at SNL. 
SNL/NM, disagreeing with the EH Residents' 
conclusion in this area, believes that SNL has 
implemented a sound subcontractor construc
tion program. A review of KAO and SNL/NM 
inspection documentation and interviews with 
their construction safety technical specialists 
suggest that both organizations were aware of 
the persistent programmatic problems 
associated with construction safety. However, 
KAO had not been successful in assuring that 
the level of safety at subcontractor 
construction sites consistently met the 
Department's expectations. In 1994 the 
inspection officers and construction safety 
engineer logged over 2,900 OSHA violations. 
For fiscal year 1995, the inspection team 
logged 2109 violations, 2803 jobsite 
inspections that averaged to 233 documented 
inspections per month. 

The fiscal year 1995 AL Multiprogram 
Laboratory Appraisal stated that 
improvements had been made during the 
year; repeat findings did occur during 
construction safety inspections; and additional 
enforceable contract language is required to 
impress on the contractors the need for 
providing a safe and healthful workplace for 
construction personnel. 

During the period May - September 1996, 
KAO and AL participated in an SNL/NM self
assessment of the SNL corporate construction 
safety program. This assessment focused on 
programmatic aspects and did not assess the 
effectiveness of program implementation. 
This assessment also served the dual 
purpose of developing a self-assessment 
prototype for use by the site in implementing 
the new integrated appraisal process (see 
Section 5.0). 

The self-assessment team found all com
ponents necessary for execution of a very 

December 1996 



SNUNM PROFILE 

good program, and high performance by both 
the construction safety program and Facilities 
Development Center staffs. However, some 
roles and responsibilities and data issues 
detracted from effectively institutionalizing this 
program: 

Although not formalized, the construction 
safety program purpose, individual roles 
and responsibilities, and mechanisms to 
communicate requirements are under
stood by the SNL staff in the Facilities 
Development Center (7900). Conversely, 
organizations outside of 7900 involved in 
construction activities do not have an 
adequate understanding of construction 
safety program requirements. This lack of 
formality creates a program dependence 
on individuals rather than properly 
interfaced policies, procedures, and 
standards. 

Construction safety implementers are well 
trained in their specialized areas of 
construction safety, but documentation to 
ensure training consistency could be 
improved. 

SNL personnel are well aware of the 
methods for initiating improvements. 

SNL personnel are well aware of the data 
collected and the products produced from 
same. However, the data being used to 
determine program performance is not 
accurate and the performance results 
reported to DOE have not been accurate. 
The reported data has communicated to 
DOE an accident/injury rate larger than it 
really is and has led to disagreement on 
the significance of the data rates depicted 
in the Occurrence Reporting and 
Processing System (ORPS) and CAIRS. 
Once accurate data collection has been 
achieved, future reports will be indicative 
of actual performance. 
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Other issues affecting the construction safety 
program noted during the assessment 
included: 

There is a need for general clarification 
about ES&H functional area programs in 
terms of the interaction between line 
implementation and ES&H support roles, 
responsibilities, functions, and per
formance objectives. 

SNL uses the Davis-Bacon Act to 
categorize work as "construction" or 
"general industry." Sometimes improper 
classification has occurred, and construc
tion work hours and accidents are 
mistakenly identified as "general industry." 
This results in the wrong standard being 
used and inaccurate data being used for 
program performance monitoring. 

The Facilities Development Center has 
demonstrated effective control over 
contractors through their field oversight 
activities. 

The self-assessment of construction safety 
program implementation planned for fiscal 
year 1997 should determine the actual 
effectiveness of site corrective actions. 

Sitewide Issue 4: Radiological Control 

Weaknesses exist in the SNUNM 
implementation of the radiological control 
program. DOE appraisals and assessments 
have identified several programmatic 
deficiencies requiring SNUNM management 
attention and resolution. 

During 1994, the SNUNM Multiprogram 
Laboratory Appraisal noted that the Sandia 
radiological protection program is in the 
process of implementing various programs 
required to meet the DOE Radiological Control 
(RadCon) Manual and 10 CFR 835 
implementation schedules. The following 
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programmatic weaknesses were identified in 
the SNL/NM radiation protection program: 

Deficiencies existed in the SNL/NM 
RadCon Manual implementation program, 
including not issuing the SNL/NM site-
specific RadCon Manual to line 
organizations. 

Development of the technical basis 
document for internal dosimetry needed to 
be expedited. Without this document, the 
entire implementation plan for radiological 
control could not proceed because SNL/ 
NM organizations did not know what 
radiological hazards to protect against. Of 
special importance is that the internal 
dosimetry technical basis document must 
identify the radioisotopes to be monitored 
by the internal dosimetry program. 

Training of radiological control technicians 
(RCTs) to meet the requirements of the 
RadCon Manual was not completed. 

Radiological operations were identified 
in numerous field observations and in the 
DOE Headquarters Assessment as 
deficient. 

Compensatory actions were not developed 
and implemented for those RCTs who 
received poor results on the SNL/NM 
basic skills placement examination. 

Inconsistent or poor contamination control 
and posting/labeling practices were 
identified. 

The radiation generating devices program 
mandated by DOE Order 5480.4 was 
being implemented slowly. 

In response to a series of radiological 
incidents, on May 5, 1995, SNL/NM and KAO 
management impaneled a joint investigation 
team (JIT) to investigate the common 
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precursors and failures for the events. The 
final report was published on July 5, 1995. 

The JIT found that the control of radiological 
hazards at SNL/NM is impacted by a culture 
that permits non-compliance with established 
policies and procedures and impedes required 
communications between line organizations 
and radiation protection personnel. For 
example, during the JIT review, evidence of 
numerous violations of commonly accepted, 
standard industry radiation protection 
practices were identified. Pre-planning was 
performed without an adequate assessment of 
the radiological conditions associated with the 
work, and in three of the four occurrences 
reviewed, pre-planning was performed without 
the knowledge or participation of the radiation 
protection organizations (RPOs). Lack of pre
planning and disregard for compliance 
precludes effective implementation of the As 
Low As Reasonably Achievable (ALARA) 
process. In addition, occurrence investigations 
of the events reviewed, did not adequately 
identify root causes, therefore, the 
recommended corrective actions are not 
effective. Without · appropriate recom
mendations, recurrence of these events is 
likely. 

On August 14, 1996, Sandia was presented 
with a preliminary notice of violation and 
proposed imposition of civil penalty. The 
notice cited a number of radiological control 
deficiencies associated with field radiography 
operations conducted February 1 through 7, 
1996, in the Liquid Metal Processing 
Laboratory at SNL/NM. The areas of concern 
include failure to provide positive access, 
necessary radiation warnings, failure to follow 
procedures, and failure to provide adequate 
work control procedures as previously 
committed to by SNL. The enforcement 
action was completed on September 23, 
1996. 

A self-assessment conducted by SNL on June 
5, 1996, identified similar problems with 
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radiography operations in Building 9330. As a 
result, SNL initiated a sitewide self
assessment of all radiological operations, 
with a scheduled completion date of July 31, 
1996. The results are pending. 

While the above problems are serious and 
must be dealt with promptly, the radiation 
protection infrastructure at SNUNM is 
considered by KAO as sound. Most problems 
continue to result from failure to comply with 
procedures. Through a more effective 
teaming of KAO, SNUNM RPO, and all levels 
of line management, the necessary culture 
changes can be affected, and progress toward 
that end is ongoing. Program improvements, 
although not fully effective, have been ongoing 
for some time. 

SNL has completed its technical base 
documentation, trained its technicians, and 
issued Radiological Protection Procedures 
and Radiological Control Manuals. In 
December 1995, the Executive Vice President 
and Deputy Director issued a letter to SNUNM 
line management emphasizing that it is their 
responsibility to assure compliance with 10 
CFR 835. KAO recognizes SNL's intent to 
comply; however, KAO continues to see 
weaknesses in line management performance 
in this area. 

Improvements are being made in the 
implementation of the radiation protection 
program at SNL/NM, including letters of 
commendation from DOE on the radiological 
assistance program, dosimetry programs, and 
instrumentation maintenance and calibration 
programs. Other improvements include: 

The waste management and 
environmental restoration programs had 
notable success in implementing radio
logical controls, including the startup of 
the Radioactive and Mixed Waste 
Management facility. 
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Preplanning for radiological activities in 
TA-V have achieved significant dose 
savings during recent high exposures 
activities. 

Facilities management improved the 
implementation of radiological programs at 
other SNL sites. 

3.2 SITEWIDE ISSUE STATUS 

Table 1 characterizes sitewide issues in terms 
of an issue statement, primary concerns, site 
activities, and a progress evaluation. 

4.0 KEY FACILITIES 

4.1 FACILITY MISSION 

Microelectronics Development Lab (MDL) 
Building 858 

The MDL provides microtechnology develop
ment and engineering capabilities to support 
programs in the national interest. The MDL is 
used for the fabrication and study of radiation 
hardened microelectronics and the physics 
underlying their performance, design, and 
manufacture. The silicon microelectronics 
projects currently under way in the MDL will 
support future Defense Programs work in 
radiation hardened integrated circuits, smart 
sensors, advanced packaging, and smart 
micro-mechanical devices. The integrated 
circuitry technology used for these projects is 
a modified version of SNUNM's radiation 
hardened technology. The MDL serves as an 
alternative supplier of radiation hardened 
circuits for government applications. 

The MDL emergency response center (ERC) 
is located in the office space adjacent to the 
north side of the clean rooms. The ERC 
houses the toxic gas detection analyzers, 
hydrogen gas detection control panel, fire 
alarm data gathering panel, uninterruptible 
power supply (UPS), a computer display of the 
status of these units, their monitoring points, 
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Table 1. Sitewide Issues 

ISSUE PRIMARY CONCERNS SITE ACTIVITIES PROGRESS 
.. EVALUATION 

1. The development, Early safety assessments for KAO management will work with SNUNM to develop new or KAO noted 
documentation, and SNUNM did not address updated safety analyses for SNUNM facilities with potential improvement in 
implementation of a the maximum quantities and hazards. Nuclear facilities are a current priority at the site due SNUNM's submission 
comprehensive safety forms of hazardous to DNFSB oversight and a proposed nuclear safety rule on of safety 
analysis program at SNUNM materials possessed, SARs. documentation. 
continues to need utilized, or stored in facilities However, based upon 
improvement as required; safety SNL Risk Management and NEPA Department (Organization sampling during various 

assessments did not include 7315) has received additional resources and is improving the assessment activities, 
a documented evaluation of quality and timeliness of submittals KAO concluded that 
the adequacy of the SNUNM needs to place 
preventive or mitigative Regular meetings between SAR/TSR authors and reviewers. more emphasis on 
design features and consistently delivering 
administrative controls to Annual SAR updates are planned. quality safety 
limit this risk as required. documentation for the 

The Annual USQD Negative Summary Report was submitted preliminary hazard 
The USQD for the SPR in January 1996. assessments. 
plant protection system 
upgrades had gaps in its All nuclear facility SARs 
analysis. have been submitted to 

KAO, and some have 
SNUNM submitted, in been approved. 
March 1995, a BIO for the (Updated 11/96) 
Manzano nuclear storage 
bunkers to DOE that relied 
primarily upon a PHA. 
Subsequently, KAO found 
the PHA to be weak and 
requested that it be 
rewritten. A revised BIO 
has been submitted. 
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Table 1 (cont'd). Sitewide Issues 

ISSUES PRIMARY CONCERNS SITE ACTIVITIES PROGRESS 
.· EVALUATION 

2. Conduct of operations Achievement of consistent KAO has stated that DOE will assist SNL/NM Interviews with cognizant 
principles have not been performance by qualified in implementing conduct of operation KAO personnel indicate 
consistently implemented at personnel using approved principles at the operating level in SNL/NM that SNL has issued a 
SNL/NM. procedures; management facilities. KAO Facility Representatives will Conduct of Explosive 

involvement in assessing oversee the degree to which this is being Operations Manual. As 
and monitoring the accomplished. part of the 
workplace. implementation, line 

A conduct of operations manual has been organizations have nearly 
completed for TA-V and orientation training completed the first round 
was conducted on 4/17/96, with an of annual self-
expanded followup training program. assessments. 

(Updated 11/96) 
The SNL Defense Programs Production 
Activities developed a Conduct of Operations 
Manual and are in the process of 
implementing it. 

A schedule for development and issuance of 
a laboratory level program policy and manual 
for conduct of operations has been revised. 

SNL/NM is piloting a new program in 
explosives safety conduct of operations that 
will eventually be expanded to the entire 
Laboratory. 
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Table 1 (cont'd). Sitewide Issues 

ISSUE PRIMARY CONCERNS SITE ACTIVITIES PROGRESS EVALUATION 

3. Chronic and severe Both KAO and SNUNM were aware In 1994: Increased safety inspections have 
subcontractor construction of the persistent programmatic reportedly decreased the number 
safety deficiencies have been problems associated with construction . SLN/NM increased safety and type of safety discrepancies. 
noted at SNUNM. safety; however, KAO had not been inspections and changed the 

successful in assuring that the level of inspection process to be more Improvements in worksite conditions 
safety at subcontractor construction proactive. and practices are attributed to the 
sites consistently met the fielding of contractor safety 
Department's expectations. . Large project contractors fielded personnel. 

full-time onsite safety personnel. 
Roles and responsibilities and data SNL reports that the construction-
collection weaknesses adversely SNL plans to visit Oak Ridge to related lost time injury rate has been 
affect the management of the discuss contract methods to improve running at less than half the national 
construction safety program. compliance. SNL has been tracking average. 

construction violations for three years 
to understand subcontractor A 1995 EH Resident review indicated 
performance. KAO is making a that similar subcontractor safety 
determination of the number of safety discrepancies still exist. 
personnel to be onsite during the 
project planning process. This will A September 1996 self-assessment 
then be reflected in the Request for addressing programmatic issues 
Proposal. identified some areas for 

improvement. This document 
The EH Residents' surveillance report provides valuable insights for 
was transmitted to the KAO on corrective actions. 
7127195, and a formal response was 
received. (Updated 11/96) 
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Table 1 (cont'd). Sitewide Issues 

ISSUE PRIMARY CONCERNS SITE ACTIVITIES PROGRESS EVALUATION 

4. SNUNM's implementation of the Failure to follow radiological control KAO indicates that DOE will work with Occurrence investigations of the 
radiological control program has procedures in the field. SNUNM overseeing their progress events reviewed did not adequately 
been deficient. toward implementing an effective identify root causes; therefore, the 

Preliminary notice of violation and radiological control program. recommended corrective actions are 
proposed imposition of civil penalty not effective. Without appropriate 
was issued to SNL on August 14, A radiological protection steering recommendations, recurrence of 
1996 based on a number of group composed of SNL senior line these events is considered likely by 
radiological control deficiencies. managers was formed to oversee the the joint investigation team. 

radiological protection program. 
KAO has noted improvement in the 

A Radiation Protection Safety program and program 
Committee was formed to review the implementation. 
radiological protection program 
implementation. Citation presented to SNL August 14, 

1996, suggested that additional 
improvements are required. 

(Updated 11/96) 
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and the switchboard for activating automatic 
equipment shutdowns and auto dialers in the 
event of an alarm detection. 

Neutron Generator Facility (NGF) Building 
870 

The NGF is a modern center for the 
fabrication of prototype and war reserve 
neutron tubes, switch tubes, and neutron 
generators. Since closure of the Pinellas 
Plant, the facility is the only remaining facility 
in the U.S. for the fabrication of neutron tubes 
and generators. This facility will produce 
neutron generators for all weapon systems in 
the enduring stockpile. 

The prototype portion of the facility is 
operational; the main fabrication portion of the 
facility is under construction and due to be 
fully operational in fiscal year 1997. 

Building 893, Laser Physics Laboratory 

This laboratory is used to investigate the 
physics of compound semiconductors and 
lattice structures. The facility also supports the 
fabrication of optoelectronic and digital 
compound semiconductor devices for both 
research and prototyping purposes. The 
building houses the Compound Semi
conductor Research Laboratory (CSRL). 
Advanced research and development will be 
conducted at the CSRL in the areas of high 
speed electronics, microwave control circuits, 
laser arrays, infrared detectors, and 
nonvolatile memories. 

Building 905, Explosive Components 
Facility 

These laboratory spaces are devoted to the 
routine testing of explosives and explosive 
devices, neutron generators, and batteries. 
Chemical and material analyses are 
performed in some of the laboratory spaces; in 
others, small amounts of explosives or 
pyrotechnics are initiated inside self-
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contained test chambers. The firing pads are 
designed to withstand the effects of 
detonations of up to 1000 grams of 
explosives. The pad walls, ceiling, and floor in 
the vicinity of the test are lined with steel 
plates to preserve the concrete surfaces. The 
High Explosive Chamber rooms contain 
chambers for testing charge weights up to 
1000 grams. 

Building 981, Saturn Accelerator 

This particle beam fusion accelerator facility 
provides threat-level x-ray effects testing and 
experiments on complex electronic systems, 
such as reentry body arming, fuzing, and firing 
assemblies, with high spectral and temporal 
fidelity. 

Saturn also provides high temperature, large 
volume hohlraums and other cold x-ray 
environments for weapon physics experiments 
supporting the stockpile stewardship program. 

Building 983, Particle Beam Fusion 
Accelerator II (PBFA II) 

This building is used as laboratory space to 
generate intense ion beams in support of the 
inertial confinement fusion program. It has 
produced a lithium ion beam with 10 million 
volts of kinetic energy and has focused this 
beam to a world's record intensity of 1.5 trillion 
watts per square centimeter, resulting in a 
specific power deposition of 1500 trillion watts 
per gram. 

Building 970, Simulation Technology 
Laboratory 

This facility is used to evaluate radiation 
effects on materials. The facility contains two 
operating accelerators. Hermes Ill is a 22 
MeV, 730 kA gamma ray simulator that can 
deliver 5x1012 rads during a nanosecond 
pulse. SABRE operates at 10 MeV and 250 kA 
and produces a 50 nanosecond pulse. 
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Building 6580, Hot Cell Facility (HCF) 

The HCF is located in TA-V, in the basement 
of Building 6580. It consists of the Hot Cell 
itself, which contains the steel confinement 
boxes; the glove box laboratory; ancillary 
analytical equipment; support areas; and 
fissile- and radioactive-material storage areas. 
The HCF primarily conducts and supports 
research and development activities. 
Therefore, the types and quantities of 
materials handled, the operations carried out, 
and the types and quantities of wastes 
produced vary from project to project. In 
addition to routine research support 
operations, the building is planned to support 
medical isotope production (Mo-99) in the 
near future. 

The Hot Cell contains three steel confinement 
boxes and a shielded support area, and 
provides SNL/NM with an onsite capability for 
working with experiments and materials 
containing up to a nominal maximum of 6000 
Ci of fission products and 500 Ci of plutonium 
or other fissile material. 

This facility is designed to permit safe 
handling and experimentation with SNM, both 
irradiated and non-irradiated. Research 
programs at SNL/NM--material studies, fuel 
studies, and safety studies-require that 
experiments containing radioactive materials 
be assembled and/or disassembled, samples 
prepared, and microscopic and chemical 
analyses performed. 

This facility is transitioning to the Office of 
Nuclear Energy. 

Building 6588, Annular Core Research 
Reactor(ACRR)/Old Gamma Irradiation 
Facility (OGIF) Pool 

The ACRR, located in TA-V, is a pool-type 
reactor capable of both pulsed and steady 
state operation, and tailored transient rod 
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withdrawal. Its primary function is to test 
electronics, materials, and fissile components. 

The ACRR has been proposed for use in 
future medical isotope production (Mo-99). 
The ACRR has been in operation since 1978, 
performing 6000 operations without incident. 
The reactor is operated in two basic modes: 
1) short duration steady-state power (2 
megawatts maximum), and 2) fast pulses. 
Typically, the maximum yield for pulse 
operations is in the range of 300 megajoules. 
The reactor is designed to produce a high 
yield of epithermal neutrons in the central 
radiation cavity over a very short time range. 

Also housed in this building is the OGIF, which 
consists of two adjoining irradiation cells. The 
sources provide a variety of radioactive source 
geometries for irradiating experiments. The 
OGIF contains approximately 150,000 Ci of 
Co-60 and is used mainly for radiation 
certification of satellites and weapons 
systems, electronic components, dosimetry 
calibration, and radiation damage to materials 
studies. 

This facility is transitioning to the Office of 
Nuclear Energy. 

Building 6590, Sandia Pulse Reactor Bldg. 
(SPR) SPR II, SPR 111 

This facility is located in TA-V. The SPR II and 
SPR Ill reactors provide a unique, near
fission-spectrum radiation environment in 
which to test a wide variety of technologies 
that support defense and non-defense 
activities. The primary mission of the facility is 
to meet high neutron fluency or pulsed high 
dose requirements in the testing of electronic 
subsystems and components. 

Two fast burst reactors are presently operated 
at the SPR facility. The reactors are similar in 
design, construction, and operation, and are 
designated SPR II and SPR Ill. The 
operational characteristics and modes of 
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operation of the two reactors are essentially 
the same, the principal difference being that 
SPR Ill has a larger central irradiation cavity 
than SPR II. SPR II has been operational 
since 1966 and has performed over 8,000 
operations; SPR Ill has been operational since 
1975. performing over 10,000 operations with
out incident. The reactors are operated in two 
basic modes: 1) short duration steady state at 
low power (a few kilowatts), and 2) fast 
pulses. Typically, the maximum yield for pulse 
operations is in the range of 6-8 megajoules. 
The reactors were designed to be operated 
from the same reactor control console. With 
only one control console, only one reactor can 
be operated at any one time. The 
nonoperational reactor is placed in temporary 
storage when not in use. 

In addition to routine research, the SPRs are 
used to support work-for-others activities. 

Manzano Storage Facilities 

These structures are authorized to store 
nuclear material and waste. The classified 
nuclear and radioactive materials (fissile and 
non-fissile) are stored on a long-term basis. 
No Sandia personnel are permanently 
assigned to Manzano. The structures are 
visited randomly several times a week and 
inspected at least once a month. 

The Manzano facilities currently used for 
nuclear material storage include structures 
37045, 37055, 37057, 37063, 37078 and 
37118. The material in these bunkers is 
currently being designated as either 
radioactive waste or non-waste material. The 
non-waste material in these structures will be 
relocated to structures 37003, 37007, 37008, 
37010, 37011 and 37012 sometime in the 
future. 

Activities are under way to reduce SNL's 
inventory of nuclear materials. In November 
1994, Laboratory Services Division directed 
that a comprehensive Corporate Surplus 
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Nuclear Material Disposition Plan be prepared. 
The plan identifies surplus nuclear material 
and makes disposition recommendations to 
DOE. Several items have already been 
identified as surplus, and activities are already 
under way to: donate approximately 10 metric 
tons of usable depleted uranium metal to 
Manufacturing Sciences Corporation in Oak 
Ridge, Tennessee; dispose of approximately 
12 metric tons of unirradiated thorium oxide; 
request authorization to advertise the 
availability of fresh nuclear reactor fuel from 
the retired nuclear freighter, Savannah; and to 
return several PuBe sources to LANL. If the 
activities to reduce the SNUNM inventory are 
successful, this may lower the inventory in 
each structure to below Hazard Category 3. 

4.2 FACILITY SUMMARY 

Table 2, starting on page 29, summarizes key 
facility characteristics, including status, hazard 
classification, authorization basis, worst case 
design basis accident, and principal hazards 
and vulnerabilities. 

The data in the worst case column of the table 
represent an unmitigated event, using the 
highest risk, highest consequence preliminary 
hazard analysis scenario. 

5.0 PERFORMANCE MEASURES 

To judge SNL's performance during fiscal year 
1996, an integrated assessment process was 
negotiated and an appraisal agreement signed 
on May 8, 1996 by AL, KAO, and SNL. The 
integrated assessment process combines and 
relates elements of self-assessment, 
appraisal, and oversight that have previously 
existed as loosely related activities. There are 
six components of this integrated assessment 
process (objectives, principles, functions, 
mechanisms, responsibilities, and 
implementation). This process combines 
previous assessment activities into one 
integrated program that will serve the 
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management and oversight needs of the 
partners (AL, KAO, and SNL). 

This integrated assessment process uses 
performance groups. The performance groups 
and their relative scoring weight are: 
laboratory management (10 percent), 
management administration (15 percent), 
programmatic (50 percent), and operations 
support (25 percent). Each performance 
group has high level performance objectives 
and sub-objectives as appropriate based upon 
the functional area assessed. Each of the 
performance group objectives have specific 
performance measures and criteria for 
determining how effective SNL was in 
meeting each measure (performance 
expectation). These negotiated performance 
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criteria will be used by DOE to judge SNL's 
performance for fiscal year 1996. The 
narrative and numerical ratings to be used 
are: 

Outstanding: 
Good: 
Satisfactory 
Needs Improvement 

90-100 
80-89 
70-79 
69 and below. 

Recognizing that fiscal year 1996 is a 
transition period from a compliance-based 
approach to assessment, to a more 
performance-based approach a revised 
appraisal process will be implemented for 
fiscal year 1997 based on the lessons learned 
during implementation of the 1996 appraisal 
agreement. 
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Microelectronics 
Development Lab 
(MDL) 
(Building 858) 

Neutron Generator 
Facility (NGF) -
Building 870 

Laser Physics 
Laboratory - Building 
893 
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Table 2. Facility Summary 

:":j~··•,;tii~i 
Operational 

Prototype portion of 
facility is 
operational; main 
fabrication area is 
under construction 

Operational 

Low hazard class. 

Safety analysis 1993; 
hazards assessment 
document (HAD), June 
1995. 

EH Resident disagrees with 
the low hazard class 
determination 

Low hazard class. 

PHA for prototype operation. 

Safety Assessment for Title II 
facility construction. 

Low hazard class. 

EH Resident disagrees with 
the low hazard class. 

A hazard assessment 
document has been 
developed and is in SNL 
internal review. 

29 

A bulk HCI leak 
could result in 
"immediately 
dangerous to life 
and health" 
concentration for a 
radius of 0.8 miles 
out from MDL. 

Tritium 
release/hydrogen 
gas explosion, with 
immediate facility 
health 
consequences to 
workers. 

Not reported, but 
the postulated 
worst-case accident 
for this facility 
involves the release 
of arsine with onsite 
health 
consequences. 

Hazards: The major facility hazards involve the 
handling, use, movement, and storage of numerous 
toxic and/or hazardous materials. These include 
ammonia, ammonium hydroxide, arsine, boron 
trifluoride, carbon monoxide, chlorine, chloroform, 
diborane, fluorine, hydrochloric acid, hydrofluoric 
acid, hydrogen bromide, hydrogen peroxide, nitric 
acid, nitrogen trifluoride, nitrous oxide, phosphine, 
and silane. 

Hazards: Tritium; high voltage; high heat sources; 
high pressures; hydrogen tank and calibration gas 
cylinders. 

Hazards: High voltage, laser dyes, toxic gases, and 
acids. 
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Explosive Components 
Facility - Building 905 

Saturn Accelerator -
Building 981 

Particle Beam Fusion 
Accelerator II (PBFA II) -
Building 983 

Bldg. 970 Simulation 
Technology Laboratory, 
Hermes Ill, Sandia 
Advance Beams 
Research Experiment. 
(SABRE) 

Operational 

Operational 

Operational 

Operational 
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Table 2 (cont'd). Facility Summary 

I ):jj:::!. :: ::1·~~p$!,::;,: ,· , .. \ .. :: :1111.=111~11:iii~~ ··:·· 
!!\\i\!:iiiilll~~itlll!l~l~!!i::1:1\: :1:1::!1:i,!11~1~;~iii 

Moderate hazard class. 
Safety assessment was 
approved July 31, 1995. 
Individual readiness 
assessments have been 
conducted on 90 percent of 
the laboratories. 

Low hazard class. Updated 
safety analysis document 
was submitted to DOE on 
September 29, 1995 for 
review. DOE approval has 
not been received. 

Low hazard class. A 
preliminary hazard 
assessment was approved 
July 18, 1995. SAD 
submitted 3/21/96. 

Accelerator: Low hazard 
class. 
Updated SADs for HERMES 
Ill (9/15/95) and 
SABRE(10/12/95) were 
submitted to DOE for review. 
DOE approval has not been 
received. 

Unintentional 
detonation resulting 
in up to four local 
fatalities. No 
significant offsite 
release. 

Earthquake and 
local fire. 

Earthquake and 
local fire. 

Earthquake and 
local fire. 

Hazards: Shipping, receiving, and storage of explosives, 
pyrotechnics; and propellants; physical and chemical 
testing of explosives, pyrotechnics, and propellants; 
neutron generator research, development, and testing; 
battery research, development, and testing; stockpile 
surveillance activities involving explosives, pyrotechnics, 
and propellants. 

Hazards: Major hazards include high voltage, various 
types of radiation, noxious or hazardous gases and 
gaseous products, high pressure systems. 

Hazards: Major hazards include high voltage, various 
types of radiation, noxious or hazardous gases and 
gaseous products, high pressure systems, and Class IV 
lasers. 

Hazards: Major hazards include high voltage, various 
types of radiation, noxious or hazardous gases and 
gaseous products, high pressure systems, and Class II 
lasers. 
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Hot Cell Facility (HCF) -
Building 6580 

Annular Core Research 
Reactor/Old GIF Pool -
Building 6588 

Operational 

Operational 

OFFICE OF OVERSIGHT 

Table 2 (cont'd). Facility Summary 
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Hazard category 2 non
reactor nuclear facility. 
SAR dated October 14, 
1994; AL provided 
comments to SNL in June 
1995; BIO was approved 
by AL July 18, 1995. DOE 
comments on SAR are 
being resolved. 

Category B research 
reactor; hazard-category 2 
nuclear facility. 

SAR approved May 15, 
1996. 

Fire in the steel 
confinement boxes; 
onsite doses up to 
10.6 rem plutonium
bone and 3.6 rem 
plutonium-lung. No 
significant offsite 
dose. 

Experiment withdrawn 
during power pulse; 
two-hour site 
boundary lung dose 
may approach 15 
rem, external gamma 
dose of 0.23 rem. 

Hazards: Major facility hazards include exposure to 
ionizing radiation, airborne radioactive material, reactive 
metals, criticality, nitrogen, and standard industrial 
hazards. 

Hazards: Predominant hazards are related to incidents 
involving source materials. Typical inventory includes 
23.9 kg U-235 matrixes as BeO (ACRR fuel in the core); 
9.8 kg of U-235 matrixes as ZrH (ACRR fuel in the GIF 
Pool or FREC II); about 0.5 kg of U-235 (experiments in 
various storage locations); and approximately 110,000 Ci 
Co-60 in the GIF pool, with a little over 50,000 Ci 
available to either of the two cells. Other hazards include 
potentially high intensity radioactive sources as part of 
experiments; handling fuel elements; high pressure; and 
explosives. 
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Sandia Pulse Reactor 
Bldg. (SPR) SPR II, SPR 
Ill - Building 6590 

Manzano Storage 
Facilities 

Operational 

Operational 
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Table 2 (cont'd). Facility Summary 
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Hazard category 2; 
Category B research 
reactor; nuclear facility. 

SER issued September 
1995. 

Approved SAR dated 
September 11, 1995. 

TSR in SNL internal 
review. 

Hazard category 3 non
reactor nuclear facilities. 
BIO was updated April 19, 
1996 

SAR and TSR submitted 
for approval February 23, 
1996. 

Inadvertent 
movement of an 
experiment during a 
wait period would 
result in core 
damage. Whole 
body public dose 
may approach 1.2 
rem. 

Fire outside the 
bunker while 
transporting material 
could result in 0.78 
rem committed 
effective dose 
equivalent at 100 
meters, and 
concentration of 
some hazardous 
material in excess of 
TLV at site 
boundary. 

Hazards: Possibility of an accidental release of 
fission products to the environment. The analyses 
indicate that, for all events, radiation doses at the 
exclusion radius would be significantly below the 
limits of 10 CFR 100. 

Hazards: The major hazards involve the handling, 
movement and storage of containerized nuclear 
and waste materials (criticality, radiation exposure, 
contamination control, and transportation 
accidents). Radioactive material includes 
plutonium, depleted uranium (U-238), lithium 
enriched in Li-6, normal uranium, deuterium, and 
thorium. 
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FOREWORD 

Site profiles summarize the effectiveness of Department of Energy (DOE) line 
management in implementing the Secretary of Energy's guiding principles of safety 
management; the effectiveness of DOE environment, safety, and health (ES&H), and 
safeguards and security (S&S) programs; and key site characteristics such as 
organization, contract reform, significant issues, key facilities, performance measures, and 
site initiatives and activities. 

Profiles are a valuable planning tool for the DOE Office of Oversight in focusing appraisal 
activities, allocating staff resources, and analyzing Departmental trends. Profiles also 
serve as an authoritative reference for other stakeholders. They assist in answering 
critical questions about the state of the DOE complex: How effective are site management 
systems/programs? What trends require immediate attention? How safe are site workers 
and the public? And is the environment being adequately protected and restored? The 
analysis of the performance data contained in the site profiles provides baseline 
information regarding safety or security program weaknesses, thus allowing timely 
intervention by Department management. This information is reported in a format 
designed to highlight essential missions, performance, significant issues, and operational 
data at a management level. 

The Office of Oversight maintains site profiles on 20 major DOE sites. Each profile is 
normally updated semiannually through a rigorous process led by the Oversight Offices 
of Planning and Analysis and EH Residents, with significant contributions from the Offices 
of Security Evaluations and ES&H Evaluations. Line management plays a key role by 
verifying that the information is accurate, current, significant, clear, and balanced. 

Site profiles are developed using an institutionalized process of collecting data from 
multiple sources, and then collating, synthesizing, and analyzing this information to 
develop an accurate evaluation of ES&H and S&S performance at the site. The data that 
forms the basis of a site profile comes from sources both internal and external to the 
Department of Energy. Site profiles will evolve in content and form as necessary to meet 
their intended objective--to have available current, comprehensive, summaries of ES&H 
and S&S information pertaining to key DOE sites. 

The site profile reflects the Office of Oversight's analysis of the best available data, and 
was verified for factual accuracy by line management prior to dissemination. Since profiles 
describe site conditions at the time of distribution, they may not reflect recent changes. 
If real time confirmation of information is required, the reader should query line 
management directly. 
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PROFILE OF 

SAVANNAH RIVER SITE 

OVERVIEW 

SITE CHARACTERISTICS 

Date Established: 1950 

Present Mission: 

Primary- Support current and future national security and nuclear 
materials requirements through tritium processing, waste 
management and vitrification, special nuclear material storage, 
reprocessing, research and development, and technology transfer. 

Secondary - Managing the disposition of nuclear materials and 
facilities. 

Size: Approximately 198,344 acres (310 square miles) 

Employees: 15,922 Department of Energy (DOE) and contractor 
personnel (as of September 30, 1996). 

Annual Budget: $1.3 billion for fiscal year 1997. 

Cognizant Secretarial Officer: Assistant Secretary for Environmental 
Management (EM). Principal EM offices are the Office of Eastern 
Waste Management Operations (EM-32), Office of Eastern Area 
Programs (EM-42), and Savannah River Office (EM-63). The 
Assistant Secretary for Defense Programs (DP) also has 
programmatic interests at the site. 

Responsible Operations/Area Office: DOE Savannah River 
Operations Office (SR). 

Savannah River Integrated Team Management Contractor: 
Westinghouse Savannah River Company (WSRC). 

Team Members: 
Bechtel Savannah River, Inc. 
B & W Savannah River Company 
BNFL Savannah River Corporation 

0-1 

Additional information on 
site characteristics is 
provided in Section 1. 0, 
starting on page 1. 

The primary mission of 
Savannah River Site 
involves tritium 
processing, waste 
management and 
vitrification, special 
nuclear material 
storage, reprocessing, 
research and 
development, and 
technology transfer. 

Westinghouse 
Savannah River 
Company was recently 
awarded the Savannah 
River Integrated Team 
Management Contract. 
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Other Contractors/lnteragency Agreements: 
University of Georgia 
U.S. Army Corps of Engineers 
U.S. Forest Service 
Wackenhut Services, Incorporated 

Fissile Material: As of February 6, 1996, there were 2.0 metric tons 
of plutonium, 575 kg of plutonium waste, and approximately 24.4 
metric tons of U-235 in the form of metal, irradiated fuel, 
encapsulated fresh fuel, oxide, and other forms. 

Significant Commitments to Stakeholders: Defense Nuclear 
Facilities Safety Board (DNFSB) recommendations directly affecting 
the site include: 91-6, "Radiation Protection Issues Throughout the 
DOE Defense Nuclear Facilities Complex"; 92-2, "DOE's Facility 
Representative Program at Defense Nuclear Facilities"; 93-1, 
"Standards Utilization in Defense Nuclear Facilities"; 93-2, "The Need 
for Critical Experiment Capability"; 93-3, "Improving Technical 
Capability in Defense Nuclear Facilities Program"; 93-4, "Health and 
Safety Factors Associated with DO E's Management and Direction of 
Environmental Restoration Management Contracts"; 93-6, 
"Maintaining Access to Nuclear Weapons Expertise in the Defense 
Nuclear Facilities Complex"; 94-1, "Improved Schedule for 
Remediation in the Defense Nuclear Facilities Complex"; 94-2, 
"Conformance With Safety Standards at DOE Low-Level Nuclear 
Waste and Disposal Sites"; 94-5, "DOE Safety Rules, Orders, and 
Other Requirements"; 95-2, "Safety Management"; and 96-1, "In-Tank 
Precipitation." The above DNFSB recommendations apply to all DOE 
sites. 

Site-Specific Advisory Board (SSAB): The Savannah River Site 
(SRS) SSAB is composed of 25 area citizens of diverse backgrounds 
who provide informed recommendations to the DOE, the 
Environmental Protection Agency, and the South Carolina 
Department of Health and Environmental Control regarding 
environmental restoration, waste management, and related SRS 
activities. 

Unions: The integrated team management contractor is not 
unionized. There are segmented union factions within the 
construction crafts, and the security force is unionized. 

Major Site Activities/Initiatives: 

Tritium recycling is ongoing at the tritium facilities. 

The site is accepting foreign research reactor spent fuel to reduce 
nuclear weapons proliferation concerns. Foreign spent fuel is sent to 
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Eleven Defense Nuclear 
Facilities Safety Board 
recommendations 
directly affect site 
operations. 
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the receiving basin for offsite fuel (RBOF) and the P Reactor 
disassembly basin. 

F Canyon is processing highly enriched uranium solutions and Mark-
31 targets in support of DNFSB Recommendation 94-1. H Canyon is 
processing existing SRS reactor and RBOF fuels. 

The defense waste processing facility is processing high level waste 
into borosilicate glass (64 canisters were poured between April 1 and 
September 30, 1996). 

HB Line recently completed preparation of Pu-238 oxides in support 
of National Aeronautics and Space Administration missions and is 
currently processing Pu-242. 

The D-Area Power House, which provides a portion of the site's 
electricity and steam, has been leased to South Carolina Electric and 
Gas. 

DOE is intending to prepare an environmental impact statement (EIS) 
for the construction and operation of an accelerator for production of 
tritium and a second EIS for the construction and operation of a 
tritium extraction facility. 

ENVIRONMENT, SAFETY, AND HEALTH (ES&H) ISSUES 

A sitewide issue is an issue present at multiple facilities or within 
ES&H programs that impact sitewide operations. 

Sitewide Issue 1: Facilities contaminated with Pu-238, including the 
HB Line, Old HB Line, and the plutonium fabrication facility (PUFF), 
pose a very serious radiological hazard. Decontamination and 
decommissioning (D&D) of these facilities pose hazards that will 
require special consideration; plans and funding for D&D -?f these 
facilities have been slow to materialize. 

Sitewide Issue 2: The 35 million gallons of liquid high level waste 
stored in the SRS tank farms present large radiological, 
environmental, and fire hazards during storage and while undergoing 
treatment. 

Sitewide Issue 3: Work control deficiencies persist, although 
previously identified by both SR and WRSC. These include 
weaknesses in conduct of operations, lockout/tagout, and radiation 
protection. 

0-3 

OFFICE OF OVERSIGHT 

Additional information on 
sitewide issues is 
provided in Section 3. 0, 
starting on page 10. 

There are four sitewide 
issues at Savannah 
River Site. 
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Sitewide Issue 4: Systems to ensure that subcontractor personnel 
perform work to the same safety standards as WSRC personnel are 
not functioning effectively. 

KEY FACILITIES 

A key facility is a facility or building that is significant from an 
environment, safety, and health perspective. At some sites, a key 
facility can be a group of facilities with similar missions, activities, 
hazards, or vulnerabilities. 

Defense Waste Processing Facility (DWPF) and Saltstone - DWPF 
receives, treats, and immobilizes alkaline slurries of aqueous high 
level waste from the F and H Area tank farms in a durable, 
borosilicate glass form. Saltstone is used to immobilize and dispose 
decontaminated salt solutions from F and H tank farms as low level 
waste. 

Tritium Facilities (232-H, 233-H, and 234-H) - The tritium facilities 
provide the United States with tritium processing capabilities 
necessary for nuclear weapons stockpile maintenance and non
weapon uses. 

Reactors (K, L, P, C & R)- The five production reactors are all heavy 
water moderated designs ranging in power levels from 2,400 to 3,000 
MWth that were used for production of plutonium, tritium, and 
miscellaneous isotopes. None of the reactors are operational. 

M Area Fabrication Facilities - M Area is shut down and currently 
contains a vitrification project for low level waste. It contains one of 
DOE's largest privatization efforts involving the use of excess 
extrusion presses. 

Receiving Basin for Offsite Fuel (RBOF) - RBOF is a spent fuel 
storage pool which provides safe interim storage of irradiated nuclear 
fuel elements from onsite, offsite, and foreign reactors. 

F Area Separations {F Canyon, FB Line, Naval Fuels, F Area 
Outside Facility, PUFF, and FA Line) - F Canyon is conducting a 
number of operations, including purifying and concentrating Pu-239 
for transfer to the FB Line. The FB Line has recently completed 
stabilization of plutonium solutions and is initiating stabilization of 
plutonium residues. Naval Fuels is a uranium fuel manufacturing 
facility that is in a surveillance and maintenance mode. PUFF 
contains Pu-238 hot cells that are currently in cold standby. 
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Additional information on 
key facilities is provided 
in Section 4. 0, starting 
on page 16. 

There are twelve key 
facilities at Savannah 
River Site. 
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H Area Separations (H Canyon, HB Line, and H Canyon Outside 
Facility) - H Canyon supports the processing of existing SRS reactor 
and RBOF fuels, the purification of Pu-238, and the processing of 
stored Np-237 and Pu-239 solutions. HB Line is a plutonium 
processing facility. 

Savannah River Laboratories (including Savannah River 
Technology Center (SRTC), Multipurpose Pilot Plant Campus 
(MPPC), Savannah River Ecology Laboratory (SREL), and the 
Analytical Laboratories) - SRTC consists of a series of buildings 
that provide research and development and analytical and process 
support to SRS. MPPC (previously known as TNX) is a support 
complex used for prototype testing. SREL performs ecological 
studies at SRS. The Analytical Laboratories support radiochemical 
analytical process control for nuclear material stabilization programs 
(both F and H Areas) and waste management. Additionally, the 
Analytical Laboratories provide analytical support to sitewide waste 
characterization and environmental remediation programs. 

Liquid Waste Handling Facilities (H-Area and F-Area Tank Farms) 
- These are part of the High Level Waste Management Division, 
whose mission is to safely receive and store liquid radioactive waste, 
prepare waste for processing, and feed prepared waste to DWPF and 
Saltstone for processing into stable, inert solids. 

Solid Waste Management Facility (includes Burial Grounds, E
Area Vaults, and Transuranic Storage Pads) - The Solid Waste 
Management Facility (SWMF) provides storage of transuranic wastes, 
mixed wastes, and nonradioactive hazardous waste materials and 
disposes of low level solid radioactive wastes generated from 
production of nuclear materials 

In-Tank Processing Facility (ITP) - This facility is a nuclear waste 
processing facility. Wastes accumulated in the F- and H-Area waste 
tanks are processed to produce a low level salt solution for feed to 
the Saltstone facility and two different slurries containing 
concentrated radioactive materials (i.e., washed sludge and 
precipitate) for feed to DWPF. 

Consolidated Incinerator Facility (CIF) 261-H - This facility is an 
incinerator for the safe treatment by incineration of combustible 
wastes (solids and liquids) that are defined as low-level radioactive, 
hazardous, and mixed (containing both hazardous and radioactive 
components) under the South Carolina Hazardous Waste 
Management Regulations. 
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SITE PERFORMANCE 

Site performance is based on an analysis of available data on 
facilities and programs. This includes information from Office of 
Oversight activities, augmented by valid and relevant external and 
internal sources. Site performance is evaluated in terms of the 
guiding principles for safety management. In December 1995, SRS 
was the subject of a safety management evaluation, which is one of 
the bases for the information below. 

Overall Safety Management Program - EVALUATED DECEMBER 
1995 

Safety management at SRS is effective, and sitewide operations are 
being performed in a manner that minimizes risks to safety and health 
of workers, the public and the environment. In several areas, such 
as the Facility Representative program, SRS is leading the DOE 
complex. SRS leadership has initiated efforts to correct recurring 
deficiencies associated with program implementation. 

Principle #1 - Line Management Responsibility - EVALUATED 
DECEMBER 1995 

SR and WSRC have a sound safety management program that is 
based on clear policy, defined roles and responsibilities, effective 
project and resource management, and established accountability. 

SR is using the award fee process effectively for holding the 
contractor accountable for safety performance. 

Management is taking steps to ensure that performance criteria for 
workers and first line supervisors are clear. 

Principle #2 - Comprehensive Requirements - EVALUATED 
DECEMBER 1995 

The SRS program for assuring that comprehensive requirements are 
established and implemented has several positive features, including 
a sound system for identifying, evaluating, and communicating 
requirements, particularly internal DOE requirements. 

SRS has developed a detailed implementation plan to upgrade its 
authorization basis documents to meet established requirements. The 
status of the current authorization basis documentation varies. 

Many well-conceived programs (e.g., contamination control, work 
control, lockout/tagout) suffer from inconsistent implementation. SRS 
conducted two safety stand-downs in the last six months of 1996 to 
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Additional information on 
site performance is 
provided in Section 2. 0, 
starting on page 4. 
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increase awareness of such programs as radiation protection, 
construction safety, and process equipment operational safety. 

SR and WRSC have streamlined assessment activities to assure a 
focused, rigorous, and comprehensive evaluation of performance 
using diverse and complementary assessment methods. 

SRS recognizes that fire protection systems in the canyon facilities do 
not meet life safety codes. Fire hazards analyses have been 
conducted; although compensatory measures are in place, they have 
not been fully effective in controlling combustible materials. A control 
of transient combustible program is addressing this issue. 

Principle #3 - Competence of Personnel - EVALUATED IN 
DECEMBER 1995 

SRS leadership has the managerial and technical competence 
necessary to meet ES&H goals. 

SRS managers and their technical and training staffs are competent, 
and operations personnel exhibit good technical knowledge, 
background, and site-specific work experience. 

SRS training and qualification programs are comprehensive and 
address the personnel qualification and competency requirements. 

PERFORMANCE MEASURES 

Performance measures are quantitative and qualitative indications of 
ES&H performance taken from such sources as the Occurrence 
Reporting and Processing System and the Computerized 
Accident/Incident Reporting System, as well as contractually 
mandated indicators of performance. 

During Award Fee Period 14 (October 1, 1995 - March 31, 1996), 
WSRC received an overall rating of Good, with an award fee of 
$8.3M. 
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Additional information on 
performance measures 
is provided in Section 
5. 0, starting on page 22. 
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Figure 1. Savannah River Site Map 
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SITE PROFILE --SAVANNAH RIVER SITE 

1.0 SITE CHARACTERISTICS 

1.1 SITE LOCATION AND SIZE 

The Savannah River Site (SRS) consists of 
198,344 acres (310 square miles) located 
approximately 25 miles southeast of Augusta, 
Georgia, in the state of South Carolina. The 
site is within the Atlantic coastal plain, 
bordered by the Savannah River. The 
topography is gently sloping to moderately 
steep. 

1.2 SITE MISSION 

SRS's primary mission since its inception until 
the early 1990s was production and 
separation of plutonium and tritium for use in 
national defense programs. 

The current SRS mission involves waste 
management and vitrification, special nuclear 
material (SNM) storage, research and 
development, and technology transfer. SRS 
also recycles tritium from the weapons 
stockpile. Recycling is accomplished at the 
tritium facilities (232-H, 233-H, and 234-H). 
High level waste is being stabilized through 
vitrification and disposal of the low activity 
fraction of waste as saltstone. Other 
secondary missions involve disposition of 
nuclear materials and facilities, including five 
production reactors (all of which are shut 
down), three chemical separation plants, three 
tritium facilities, 51 high level waste 
underground storage tanks, and a high level 
waste processing facility. 

Activities are also being conducted at several 
waste disposal sites. 

1 

1.3 SITE ORGANIZATIONS AND CON
TRACT STATUS 

Site Organizations 

Contractor activities at SRS are managed by 
the Department of Energy (DOE) Savannah 
River Operations Office (SR). SR has 
approximately 563 personnel as of October 
1996. Westinghouse Savannah River 
Company--who teamed with Bechtel 
Savannah River Company, Inc.; B&W 
Savannah River Company; and BNFL 
Savannah River Corporation--was recently 
awarded the contract for integrated team 
management of the site. There are also a 
significant number of subcontractors that 
support this team. Approximately 13,900 
personnel are assigned to this contract as of 
September 30, 1996. (See Finance Issues, 
below.) Other contractors/interagency 
agreements at SRS include Wackenhut 
Services, Inc., which is responsible for site 
security; the U.S. Forest Service, which is 
responsible for forest management; the 
University of Georgia, which manages the 
Savannah River Ecology Laboratory; and the 
U.S. Army Corps of Engineers, which assists 
with oversight of design and construction 
activities. 

Finance Issues 

Contact Reform and Status 

The Savannah River Integrated Team 
Management Contract was awarded to the 
Westinghouse Savannah River Company 
(WSRC) effective October 1, 1996. The five 
year, $6 billion contract is a performance
based contract that provides payment of fees 
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to contractors only if they achieve specific, 
defined results. 

The Savannah River Integrated Team 
Management Contract provides a framework 
to accelerate the implementation of contract 
reform initiatives, to increase productivity and 
cost-effectiveness, and to improve contractor 
performance and accountability. The contract 
includes the following results-oriented 
performance objectives: 

• Maximizing the conversion of high level 
liquid waste into solid (glass) form through 
the Defense Waste Processing Facility to 
reduce life cycle costs, and attain 
production rates of greater than 150 
canisters in fiscal year 1997 before any 
incentive fee is paid. 

• Reducing costs for maintenance and 
monitoring of old high level waste tanks by 
closing three tanks in fiscal year 1997. 

• Completing Defense Nuclear Facilities 
Safety Board (DNFSB) Recommendation 
94-1 nuclear material stabilization 
commitments by the end of fiscal year 2001 
on an accelerated schedule. Stabilization of 
existing nuclear materials at the site will 
reduce proliferation risk, reduce potential 
for inadvertent nuclear criticality, and 
substantially reduce surveillance and 
maintenance costs. 

• Reducing costs of funded environmental 
restoration (ER) activities and using these 
cost savings to accelerate ER activities, 
which expedite completion of these efforts, 
enable unfunded environmental restoration 
projects to be initiated, and produce faster 
and more cost-effective cleanup of the site. 

• Consolidating tritium operations into fewer 
facilities while meeting all production 
requirements to permit earlier cleanup of 
unneeded facilities, thereby reducing costs. 
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Budget Issues 

Site Operating Budget: approximately $1.3 
billion, which is 2 percent lower than fiscal 
year 1996. 

Environmental Management (EM) Budget: 
approximately $1, 197 million, which is 
approximately the same as fiscal year 1996. 

Safety and Health Budget: approximately $140 
million, approximately 20 percent less than 
fiscal year 1996. 

EM Program Highlights 

For the fiscal year 1998 submittal, SRS is 
considering 58 percent of its EM budget to be 
allotted to Minimum Safe activities. SRS 
considers surveillance and maintenance, 
infrastructure maintenance, and safe 
operations as 100 percent Minimum Safe 
activities. 

The original EM fiscal year 1998 budget mark 
for SRS was $1, 179M; EM revised this mark 
to $1,221 M. The SRS submittal is $91 M 
million greater than revised EM mark. 

The revised mark ($1,221 M) includes 
requirements to meet DNFSB commitments 
($114M), regulatory driven requirements 
($290M), essential S&M ($522M), critical base 
operations ($170M), and infrastructure 
requirements ($25M). 

Environment, Safety, and Health (ES&H) 
Program Highlights 

The Health Physics Site Support Facility and 
the Environmental Monitoring Lab are funded. 

Some essential projects at the Savannah 
River Technology Center (SRTC) and the 
Analytical Laboratories are unfunded in the 
fiscal year 1997 infrastructure budget. 
Deferment of three projects (i.e., LABS-9703, 
LABS-9707, LSS-24) may jeopardize 
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completion of DNFSB 94-1 mission 
stabilization actions; deferment of three other 
projects (LSS-02, LSS-03, LSS-29) may 
jeopardize correction of safety and regulatory 
concerns. 

DNFSB Highlights 

SRS allocation of the fiscal year 1997 
congressional appropriation is not adequate to 
fully perform the stabilization mission 
described in the fiscal year 1998 submission 
($130M). There will be approximately a $1 OM 
shortfall in fiscal year 1997 funding to support 
all DNFSB 94-1 activities. 

The Rocky Flats scrub alloy stabilization, the 
offsite aluminum clad fuel stabilization, and 
the disposition of unirradiated highly enriched 
uranium (HEU) are unfunded. 

1.4 MAJOR SITE INITIATIVES/ACTIVITIES 

Production Activities 

Tritium recycling is ongoing at the tritium 
facilities. 

Construction Activities 

Construction of a new Whole Body Counter 
Facility, a Health Physics Instrument 
Calibration Facility, and office buildings are 
complete. 

Spent Fuel Storage and Management 

Receipt of foreign research reactor spent fuel 
has been a controversial issue in the State of 
South Carolina. DOE has been a proponent 
of foreign fuel acceptance to reduce nuclear 
weapons proliferation concerns. Foreign 
spent fuel is sent to the SRS receiving basin 
for offsite fuel (RBOF) facility and P Reactor 
disassembly basin. 
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Environmental Management 

In July 1996, SR submitted a Draft Savannah 
River Site Environmental Management 10-
Year Plan. The actions proposed in this 
document are consistent with the overall EM 
strategic objective of accelerating progress 
toward cleanup of EM sites within 1 O years, 
and this plan meets or exceeds all regulatory 
and DNFSB commitments. Significant 
elements of this plan include completing in
field remediation activities on all high risk 
environmental restoration projects, removing 
high level liquid wastes from all 24 high risk 
waste tanks, stabilizing and placing in storage 
all materials at risk as determined in the 
Interim Nuclear Materials Environmental 
Impact Statement and in DNFSB 
Recommendation 94-1, privatizing the new 
transfer and storage facility, and reducing 
transuranic waste shipments to the Waste 
Isolation Pilot Plant. 

Waste Management 

In-tank processing operations have been 
delayed pending the resolution of issues 
concerning the generation of benzene in the 
processing tank. The solid waste 
management facility (SWMF) is operational. 
The SWMF stores transuranic wastes, mixed
wastes, and non-radioactive hazardous waste 
materials; and disposes of low level solid 
radioactive wastes. Sanitary wastes are 
managed through an offsite commercial 
contract. The defense waste processing 
facility (DWPF) is in radioactive operation 
processing sludge (64 canisters containing 
solidified waste were poured between April 1 
and September 30, 1996). The Saltstone 
facility, which processes the low level waste 
fraction from the tank farms, is operational. 

Privatization Activities 

The TNX demonstration facility has been 
transformed into the Multipurpose Pilot Plant 
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Campus (MPPC), is undergoing the 
"necessary and sufficient" process, and will be 
used for research and educational activities by 
various universities and private companies. 
Other site buildings are being considered for 
use by private companies. The D-Area power 
house, which provides both electricity and 
steam to the site, has been leased to South 
Carolina Electric and Gas. As noted above, 
the transfer storage facility, which is a critical 
element of the spent nuclear fuel program, is 
being evaluated for privatization; this will defer 
over $240 million of near-term budget 
requirements. EFCO, a window manufacturer, 
will construct a $1 ?M plant in Barnwell County 
using excess SRS extrusion presses. This is 
the largest economic development success 
within the DOE complex to date. 

Decontamination and Decommissioning 
(D&D) 

SRS is an operational site with minimal D&D 
under way. A $1.6M contract has been 
awaroed to demolish the old tritium facility 
(Building 232-F) and work is ongoing. 

National Environmental Policy Act (NEPA) 

The four NEPA actions at SRS are the 
Environmental Assessment (EA) for Wetlands 
Mitigation Banking; EA for Operation and 
Expansion of Borrow Pits; EA for 
Transportation of Radiological Materials 
Within and From the Savannah River Site; and 
the EA for Tritium Production Lead Test 
Assembly Fabrication, Testing, and Extraction. 

Special Interest Items 

Local Interest Items 

The downsizing of SR contractor employee 
organizations and the resulting economic 
dislocations that follow are the major concern 
of the local political leaders and the economic 
development commission. 
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On August 15, 1996, a Federal judge ruled 
against the State of South Carolina, rejecting 
the position that "irreparable harm" would 
result from storing the fuel assemblies at SRS 
and stating the greater harm was what would 
happen to foreign research reactors and the 
U.S. nuclear nonproliferation policy if the 
spent fuel were not under U.S. control. 

In early September 1996, the State of South 
Carolina filed a second law suit against DOE 
to stop any future shipments of foreign nuclear 
waste to South Carolina. The Governor has 
repeatedly expressed concern over the 
uncertainties with the SRS canyons and the 
absence of a credible long-term management 
plan for the fuel, vulnerabilities associated 
with storing the fuel rods in the L Reactor 
Basin, lack of a permanent geologic 
repository, and resolution of the reprocessing 
option. 

The South Carolina Department of Health and 
Environmental Control and the Governor's 
office are concerned that reduced budgets will 
result in reduced cleanup efforts and the 
potential for SRS to become a de facto 
nuclear waste dump. 

Congressional Interest Items 

There are presently no significant congres
sional items. 

2.0 SITE PERFORMANCE 

2.1 CONCEPTUAL BASIS FOR EVAL
UATION 

The essential characteristic of successful 
programs and projects is the recognition and 
understanding of the need for an effective 
management system that ensures adequate 
control over all aspects of the program or 
project. In 1994, the Secretary of Energy 
established the principles and criteria that the 
Department deemed necessary for an 
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effective safety management program. These 
principles include: 

• Principle #1: Line managers are responsible 
and accountable for safety. 

• Principle #2: Comprehensive requirements 
exist, are appropriate, and are executed. 

Principle #3: Competence is 
commensurate with responsibilities. 

2.2 SAFETY MANAGEMENT PROGRAM 
IMPLEMENTATION OF THE GUIDING 
PRINCIPLES 

This evaluation was developed using the 
results of surveillances performed by the 
Office of EH Residents, a December 1995 
safety management evaluation, and other 
Office of Oversight data sources. These 
sources were also supplemented with 
performance information developed by both 
SR and site contractors. Where insufficient 
information was available to make a 
comprehensive assessment of an 
implementing program (Section 2.3), a limited 
evaluation or specific example of performance 
based on the best available information is 
provided. 

Principle #1: Line Management Respon
sibility for Safety 

SR and WRSC have a sound safety 
management program that is based on clear 
policy, defined roles and responsibilities, 
effective project and resource management, 
and established accountability. SR and WRSC 
management are committed to establishing a 
site culture conducive to safety and have 
defined and effectively communicated ES&H 
policies. With few exceptions, SRS managers 
and workers understand their duties, are 
cognizant of site hazards, and execute work 
knowing that they are accountable for ES&H 
performance. 
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The SR teaming approach for SRTC 
oversight, which includes ES&H, quality 
assurance, technical assistance, research and 
development, and line management 
assessment, has not been uniformly 
understood in the past by management and 
workers, contributing to some confusion 
among SR personnel in the execution of their 
responsibilities. Since the 1995 safety 
management evaluation, however, the two SR 
organizations having programmatic and 
operational responsibility for SRTC have made 
significant progress in improving 
communications and are in the process of 
developing a Memorandum of Understanding 
that more clearly defines their respective roles 
and responsibilities for SRTC oversight. 

SR is using the award fee process effectively 
for holding the contractor accountable for 
safety performance. Use of the Annual 
Operational Plan to establish specific 
performance measures and achieve 
organizational accountability has been 
notable. Mechanisms are in place for 
improving and ensuring subcontractor 
accountability for safety performance. 

Senior managers and most supervisors clearly 
recognize their roles, responsibilities, and 
accountability for ES&H performance, and 
managers are using performance criteria for 
achieving an effective safety culture. The 
performance criteria for workers and first line 
supervisors are not as clear, contributing to 
recurring implementation deficiencies 
identified at SRS. Management is taking 
steps to identify and correct the associated 
underlying causes. 

Principle #2: Comprehensive Require-
ments 

The SRS program for assuring that 
comprehensive requirements are established 
and implemented has a number of positive 
features. There is a sound system for 
identifying, evaluating, and communicating 
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requirements, particularly those internal to 
DOE. The system for external requirements 
has many of the same attributes. SRS has 
taken an aggressive approach to the sitewide 
standards/requirements identification 
document (S/RID) program; SR has approved 
the WRSC sitewide S/RID and amended the 
WRSC contract to incorporate the S/RID 
approach. 

SRS has developed a detailed implementation 
plan to upgrade its authorization basis 
documents to meet established requirements. 
The status of the current authorization basis 
documentation varies; although the 
authorization basis is adequate for continued 
operations, some baseline safety analyses are 
out of date and do not reflect current 
conditions. The safety management team 
process shows promise for resolving a 
number of problems in the authorization basis 
and current safety documentation. 

At the facility level, many well conceived 
implementing programs (e.g., contamination 
control, lockout/tagout, and work control) 
suffer from inconsistent implementation. The 
observed deficiencies are not pervasive, but 
the programs would benefit reatly from in
creased attention and rigorous execution. To 
this end, on July 30, 1996, WSRC/Bechtel 
ordered a safety stand-down for all work 
affiliated with the environmental restoration 
(ER) program. In response to some near 
misses, the WSRC ER Division designed a 
three-phased safety response plan. Phase I 
required all subcontractors to hold safety 
meetings with their employees in the presence 
of WSRC/Bechtel environmental and sub
contractor representatives. Phase II involved 
a 30-day period of full-time safety 
observations of ER field activities. Phase Ill 
involved implementation of a series of actions 
designed to assure long-term subcontractor 
safety. (See Sitewide Issue 3.) In addition, 
from September 10 to 13, 1996, a second 
safety stand-down was conducted, during 
which over 16,000 SRS personnel participated 
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in training to increase overall safety 
awareness. (See Sitewide Issue 4.) 

SR and WRSC have streamlined their 
assessment activities to assure a focused, 
rigorous, and comprehensive evaluation of 
facility performance using diverse and 
complementary assessment methods, with 
minimal overlap between the programs. The 
SR Facility Representatives and the WRSC 
Facility Evaluation Board (FEB) are significant 
strengths. Through their effective assessment 
programs, SR and WRSC have identified 
many weaknesses and designed initiatives to 
address them. For example, in response to a 
specific finding in the 1995 FEB Annual 
Report, the TNX (now MPPC) facility has been 
formalizing its self-assessment program 
activities. Root cause analysis of systemic 
deficiencies could be applied more effectively, 
and issues management and corrective 
actions must be strengthened to prevent 
recurrence of implementation weaknesses. 

SRS has long recognized that its fire 
protection systems do not fully meet life safety 
codes in the canyon facilities, particularly the 
HB Line. Fire hazards analyses have been 
undertaken and compensatory measures are 
in place. However, the compensatory 
measures have not been fully effective in 
controlling the presence of combustible 
materials. Compliance schedule agreements 
(CSAs) have been developed and approved. 
Line item funding was approved for sitewide 
upgrade of fire protection systems in 1990. 
Although some upgrades have been 
completed, the most important upgrades will 
not be completed until 1998 according to the 
current schedule. Further, the schedule for 
completing many of the fire protection system 
upgrades has been extended through a series 
of SR-approved revisions to the CSAs, and 
additional delays are being considered in light 
of the uncertainties in the budget and the 
future mission of the canyons. 
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While recognizing that SR and WRSC are 
operating in accordance with the CSA process 
and are taking actions to mitigate risks, more 
aggressive action and a higher level of 
attention are warranted, considering that life 
safety deficiencies have been recognized for 
over 20 years and that the schedule for 
completing upgrades has been repeatedly 
extended. 

Principle #3: Competence Commensurate 
with Responsibilities 

SRS leadership has the managerial and 
technical competence necessary to meet 
ES&H goals. The management team has an 
excellent understanding of the level of 
competence and qualification required to 
accomplish the site mission safely. Although 
past reductions in force have created localized 
staffing shortages and some skill mix issues, 
overall staffing levels are appropriate to meet 
safety needs. 

SRS managers and their technical and 
training staffs are competent, and operations 
personnel exhibit good technical knowledge, 
background, and site-specific work 
experience. SRS workers play an active role in 
workplace safety through a well articulated 
and executed stop-work policy, through 
participation in the sitewide safety observer 
program and numerous other safety 
committees, and through worker participation 
programs. The site has completed its 
application to DOE Headquarters for 
designation as Star Status under the voluntary 
protection program. 

SRS training and qualification programs are 
comprehensive and address the personnel 
qualification and competency requirements of 
the site effectively. These programs are 
performance based, well documented, and 
extensively evaluated to ensure effectiveness, 
and they utilize best industry practices and 
modern instructional methods. 
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There are two notable strengths related to this 
guiding principle. The SRS training process is 
well structured and extensive, uses modern 
training techniques and tools, emphasizes 
safety, and involves a well qualified and 
experienced training staff. SRS training 
programs receive considerable support from 
line managers and workers. The Facility 
Representative training and qualification 
program is of high quality and is being used as 
a good model for adoption at other 
organizations within the DOE complex. 

2.3 IMPLEMENTING PROGRAMS 

Environmental Protection Program/Waste 
Management 

Within waste management, several concerns 
were identified during the December 1995 
Oversight evaluation, including some 
problems with implementing corrective actions 
for deficiencies involving staging areas and 
satellite accumulation areas identified by 
assessments and inspections; deficient 
implementation of waste segregation and 
minimization requirements by some 
generators; the absence of integrated waste 
minimization planning that coordinates the 
sitewide plan with subordinate plans prepared 
by line organizations; and the lack of an 
approved sitewide plan for fiscal year 1996. 

Nuclear Safety Program 

Within nuclear criticality safety, there were 
examples of incomplete compliance 
documentation. For example, several areas 
within the essential systems area could be 
improved, including conducting functional 
testing of components not subject to 
operational safety requirements (OSRs) and 
maintenance procedures. The capability to 
support H Canyon is impacted by the loss of 
experienced systems engineering personnel. 
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Worker Safety and Health Program 

Within industrial hygiene, the Oversight 
evaluation identified some procedures as too 
general, and applicability to subcontractors 
was not well defined. The site remains 
vulnerable to further resource reductions. 
Within industrial safety, future downsizing may 
curtail in-facility time available to industrial 
safety personnel. 

An April-June 1996 SR Quarterly Assessment 
of the WSRC occupational safety and health 
program indicated strengths in the contractor's 
recordkeeping activities and in reporting of 
accidents, incidents, injuries, and illnesses. 
Deficiencies identified in the laser safety 
program, bloodborne pathogens program, and 
confined space entry program were indicative 
of non-compliance with Occupational Safety 
and Health Act (OSHA) requirements, DOE 
orders, and/or WSRC procedures. The 
findings in the laser safety and bloodborne 
pathogens programs have been closed. 

Within radiological protection, SR and WRSC 
radiological control organizations have 
experienced and highly qualified staffs and a 
strong training program, and have identified 
areas of weak radiological control 
performance. They are addressing the 
following areas that need improvement: 

• Several facilities demonstrated poor 
radiological control practices (e.g., at SRTC 
a radioactive waste container was not 
properly labeled and posted, and unused 
protective clothing and clothing awaiting 
release for laundering were stored in a 
contaminated area). 

• Planning for work requiring radiological 
control support was generally weak. 
Several operations and maintenance 
procedures reviewed by the Oversight 
evaluation team did not include radiological 
control requirements or directions 
commensurate with hazards, or contained 
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information that was inconsistent with the 
associated radiological work permit. 

• Management attention is needed to ensure 
that the appropriate radiological 
requirements are incorporated into 
subcontracts and that all affected parties 
are cognizant of their responsibilities and 
authorities for radiation protection during 
subcontract work activities. 

• An Oversight EH Resident surveillance 
identified a breakdown in conduct of 
operations (communications, knowledge of 
plant status by management personnel, 
violations of posting) at DWPF in which 
Central Shops Work Engineering personnel 
entered and exited the weld test cell without 
a radiation control officer performing the 
necessary surveys before posting the cell 
for work as a contamination area. Neither 
the workers nor the management personnel 
on duty were aware that the posting had 
previously been removed and that the cell 
had been returned to its original designation 
as a Very High Radiation Area. 

An April-June 1996 SR Quarterly Assessment 
Report of the WSRC programs for control of 
radioactive materials (i.e., engineering 
controls, physical and administrative barriers, 
radiological surveys) indicated the following: 
permanent engineering features are effective 
in controlling the spread of contamination; use 
of temporary engineering features (e.g., glove 
boxes) is inconsistent; spread of contam
ination outside designated radiological areas 
is adequately controlled; sitewide policies and 
procedures addressing control of radioactive 
materials are understandable and consistent; 
procedures governing surveys for material 
release are not as clear or understandable; 
and excess materials are appropriately 
surveyed and monitored to preclude 
inadvertent release of radioactive materials. 

Fire protection is enhanced by a model 
training program, a very competent staff, and 
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effective implementation of the fire watch 
patrols as required by the CSAs. Conversely, 
fire protection is degraded by delaying fire 
protection upgrades and by less than effective 
mitigation actions for recognized life safety 
deficiencies. The effectiveness of mitigating 
actions is hampered by weak implementation 
controls on transient combustibles, bagged 
radioactive waste, and combustible 
containers; incomplete inspection and removal 
of known permanent combustibles; and 
unnecessary obstructions in exit pathways. 
To address these issues, WSRC has 
implemented a control of transient 
combustible program; the effectiveness of this 
program will be examined as part of a FEB 
assessment. In addition, to enhance line 
management control, fire protection support 
teams have been permanently assigned to 
facilities; these teams are developing 
methods to improve control of transient 
combustibles. An April-June 1996 SR 
Quarterly Assessment Report of the WSRC 
fire protection inspection program indicated 
deficiencies in inspection activities and 
inspection documentation. 

Facility Safety Program 

Although a comprehensive program exists to 
identify hazards and develop mitigation 
actions, the tracking and timeliness of closure 
actions addressing identified hazards need 
improvement. 

Work planning, lockout/tagout, and 
maintenance work control exhibited some 
implementation weaknesses. Examples of 
implementation weaknesses observed during 
the December 1995 Oversight evaluation 
include: 

• Some work clearance permits did not 
identify safety requirements (e.g., fire 
protection and industrial hygiene reviews 
were not specified for a welding activity). 

9 

OFFICE OF OVERSIGHT 

• Personnel indicated on paper that systems 
had been verified (i.e., the position of 
valves and electrical components used to 
isolate a portion of the system) even when 
they had not performed a field verification; 
in at least one case noted by Oversight, the 
system configuration had changed and the 
forms incorrectly indicated the status of the 
electrical components. 

• Changes were made in the defined scope 
and nature of the work, and the modified 
work was performed without the appropriate 
level of review and approval; for example, 
work categorized as "simple maintenance," 
which requires a lower level of 
review/approval, did not meet the criteria 
for simple maintenance. 

The above examples collectively suggest 
inconsistency among SRS programs' 
performance in accordance with the 
provisions of sitewide manuals. 

With respect to conduct of operations, the H 
Canyon control room operators demonstrated 
a solid understanding of conduct of operations 
and effectively applied the principles to facility 
operations; conversely, numerous deficiencies 
of a recurring nature in maintenance work 
control and lockout/tagout were noted during 
the 1995 Office of Oversight safety 
management evaluation. 

The SRS hazards analysis program has some 
positive aspects; however, it is not uniformly 
effective. SRS faces a major undertaking in 
updating the authorization bases for its 
facilities. WSRC has developed a detailed 
plan and schedule, approved by SR, for 
accomplishing this activity. A number of 
administrative, procedural, and technical 
problems were identified during the December 
1995 Oversight evaluation in authorization 
basis and current safety documentation, 
particularly in worker safety and the 
unreviewed safety question determination 
(USQD) process. 
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An April-June 1996 SR Quarterly Assessment 
Report of the WSRC emergency management 
program indicated strengths in the "all hazard" 
approach used in implementing emergency 
management activities and in the planning and 
coordination of HANDSHAKE II, a training 
activity conducted for Federal, state, and local 
emergency responders. 

2.4 SAFEGUARDS AND SECURITY PRO
GRAMS 

With the SRS mission shifting from production 
to inventory processing, SRS has recently 
begun nuclear material stabilization, 
reprocessing, and repackaging operations on 
a limited scale. SRS has started and is 
continuing to consolidate their SNM storage. 
SRS is also leading the complex in the 
implementation of the Local Area Nuclear 
Materials Accounting System (LANMAS). 
Additionally, SRS is proceeding with plans to 
bring portions of their nuclear material 
inventory under International Atomic Energy 
Association (IAEA) safeguards in the future. 

In an environment of increased and changing 
threat, SRS management has demonstrated 
innovative implementation of protection 
strategies while at the same time experiencing 
reductions in resources. Protective force (PF) 
manning reductions are limiting the ability to 
respond to DOE complex-wide and site-level 
contingency needs. However, SRS per
formance tests have indicated adequate 
protection at the current manning level. SRS 
has also experienced difficulty in ensuring that 
safeguards and security interests are 
adequately provided for in planning and 
budgeting as well as in their efforts to correct 
nonsecurity issues. 

While specific PF problems were identified 
(e.g., training) in August 1993, the PF was 
generally capable and effective. Physical 
security systems are generally effective. The 
SRS policy is to maintain the physical security 
system as state-of-the-art technology through 
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annual upgrades and enhancements, rather 
than allowing them to become obsolete and 
then initiating a costly, large scale 
replacement of the entire system. The SRS 
material control and accountability (MC&A) 
program was found to be improving. 
Concerns remain with the adequacy of 
performance during physical inventories, the 
reconciliation between the site's central 
accountability records and facility 
accountability records, and adherence to 
procedures. All scheduled unmeasured 
inventory has been completed. Revisions in 
the threat, facility missions, and material 
storage have resulted in changes in the SRS 
Master Safeguards and Security Agreements 
(MSSAs) and vulnerability assessment (VA) 
approvals. Currently, there are three MSSA/ 
VAs approved, two facilities will have new 
MSSAs submitted for review, and documents 
for three facilities are being updated for new 
approval based on various facility changes. 
One MSSA/V A was deleted when the facility 
was closed and material transferred. 

Although significant progress had been made 
on past issues, serious concerns over SRS 
protection of information program remained in 
1993. At this time, each of the safeguards 
and security concerns identified by the Office 
of Security Evaluations (EH-21) in 1993 has 
been addressed; the SRS safeguards and 
security program is scheduled for review by 
the Office of Security Evaluations in 1997. 

3.0 SITEWIDE ES&H ISSUES 

3.1 ISSUE DESCRIPTIONS 

Sitewide Issue 1: Plutonium- Contaminated 
Facilities 

SRS has a number of facilities contaminated 
with Pu-238 that pose a serious radiological 
hazard. There have been significant uptakes 
by individuals performing routine activities. 
Pu-238-contaminated facilities continue to 
operate (HB Line), are undergoing D&D (Old 
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HB Line), and are awaiting D&D (Plutonium 
Fabrication Facility). 

Old HB Line 

The Old HB Line is a Pu-238 processing 
facility that was shut down in 1984. It 
produced Pu-238 oxide primarily for the space 
program as a heat source to be used in 
generating electricity for spacecraft going into 
deep space. It was upgraded throughout its 
existence, but in 1984 was replaced by the 
new HB Line. 

D&D of the Old HB Line facility began in 1984. 
The D&D efforts were interrupted in 1986 
because of a lack of funds. At that time, the 
scrap recovery process and the shielding for 
the neptunium oxide process had been 
removed. When the effort was resumed in 
1988, the contamination in these two areas 
ranged from 40 to 100 million d/m/.1 square 
meter alpha. Radiation from one shielded 
cabinet (306E) alone was measured at the 
cabinet surface at 5 rem/hr, which included 
3,000 rem neutrons/hr. 

On July 26, 1990, D&D work in Room 306 of 
the Old HB Line was curtailed when concerns 
involving radiological control practices were 
raised. The concerns resulted when four 
radiation workers in plastic suits with 
breathing air became contaminated, during an 
emergency exiting of a highly contaminated 
area of Old HB Line, due to the failure of the 
221 H breathing air compressor. Further 
reviews of this incident resulted in stopping 
work in Room 306. 

PUFF (Building 235-F) 

Building 235-F was constructed as part of the 
original Savannah River Plant project in the 
mid-1950s. Subsequent expansions and 
modifications included construction of PUFF. 
PUFF was used from the late 1970s to the 
early 1980s to manufacture encapsulated Pu-
238 oxide fuel forms. 
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In December 1983, DOE completed Pu-238 
fuel clad production for NASA's Galileo and 
Ulysses space missions at PUFF. PUFF was 
then placed in standby, and failed equipment 
was left in place awaiting resumption of 
production. The decision to place PUFF in 
standby was based on the belief that new fuel 
clad requirements would soon be forthcoming, 
and production would begin in fiscal year 
1986. It was expected that once new fuel clad 
requirements were identified, fuel clad 
production could be restarted quickly and at 
minimal cost. For this reason, and because 
the hot cell design made cleanup difficult 
without dismantling the facility, only a limited 
effort was undertaken to decontaminate the 
process cells, and an indeterminate amount of 
highly corrosive Pu-238 oxide powder was left 
in the cells. 

Projected new fuel clad requirements did not 
materialize, and the facility was left in standby. 
As staffing and budgetary limitations became 
acute, cell equipment and the maintenance 
program deteriorated. After 1985, with facility 
conditions continuing to deteriorate, neither 
the program office, SR, nor the contractor 
revisited their original decision for limited cell 
decontamination. 

HB Line 

The HB Line plutonium processing facilities 
are located on top of the H-Area Canyon 
Building 221-H and include the Scrap 
Recovery Facility (Phase I) and the Plutonium 
Oxide Facility (Phase Ill). The Frame Waste 
Recovery process is located within the 221-H 
building. The HB Line facility also houses a 
vault for the storage of Pu-238 oxide product 
and scrap material. 

The HB Line was built on top of the canyon in 
the early 1980s, replacing an existing facility 
(Old HB Line) located on the third and fourth 
levels of the H Canyon. The HB Line facility 
operated between 1985 and 1987. These 
operations were assessed in a 1991 
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environmental assessment, resulting in a 
finding of "No Significant Impact" issued in 
July 1991. The HB Line resumed operations, 
and, seven days after restart, operations in 
the HB Line were suspended due to 
radiological contamination of five workers 
resulting from conduct of operations 
inadequacies involving Pu-238 scrap stored in 
the HB Line vault. Operations resumed in 
October 1991. One month later, operations 
were again suspended due to an inadvertent 
transfer of zirconium within the HB Line. 
Operations then resumed in December 1991. 
In March 1992, operations in HB Line and H 
Canyon were suspended because of a safety 
question concerning the air exhaust stack 
liner. Operations resumed in January 1993 
and have continued to the present. 

Sitewide Issue 2: Storage of High-Level 
Radioactive Wastes 

SRS tank farms store approximately 35 million 
gallons of liquid waste, constituting over one 
half (533 million curies) of DOE's high level 
radioactivity. These wastes present large 
radiological, environmental, fire, and other 
hazards. 

The concentrated liquid radioactive waste by
product of the SRS separations processes 
consists of a strongly caustic solution of 
nitrate salts. An insoluble and highly 
radioactive metal oxide sludge is present in 
some of the streams, which are designated as 
high heat waste. These waste streams are 
pumped from the separations facilities to the 
liquid radioactive waste handling facilities 
(waste tank farms). The low heat waste, 
which contains a lower concentration of 
radionuclides, is sent to a tank farm 
evaporator feed tank. Tank farm facilities 
consist of 51 underground waste tanks with a 
nominal capacity of one million gallons each 
and currently store 35 million gallons of liquid 
waste. The tank farms maintain four 
evaporators (two are operational) for waste 
concentration, transfer pipelines, 14 diversion 
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boxes, 13 pump pits, and associated tanks 
and pumps required for waste transfers. 

After the liquid radioactive waste is transferred 
from the separations facilities to receiver tanks 
in the tank farms, the insoluble metal oxide 
sludge settles out, leaving a supernatant 
radioactive salt solution layer above the 
sludge. When radioactivity in the waste has 
decayed sufficiently, the liquid salt solution is 
decanted from the insoluble sludge fraction. 
The decanted salt solution is then 
concentrated by evaporation to form a 
concentrated slurry that is returned to storage 
tanks, where it is solidified into a salt cake that 
contains aluminum, iron, manganese, mercury 
lead, silver, barium, cesium, strontium, 
uranium, and plutonium. 

The long-term plan for the management of the 
liquid radioactive waste calls for dissolution of 
the aged salt cake, followed by 
decontamination of the resulting salt solution. 
The decontamination process will consist of a 
precipitation reaction followed by a filtration of 
the precipitated radioactive isotopes. This is 
the in-tank precipitation (ITP) process, which 
produces a liquid low level waste stream and 
a highly concentrated precipitate. The low 
level waste will be treated for benzene 
removal and transferred to a storage tank to 
await transfer to Saltstone. At the Saltstone 
facility, the low-level waste stream will be 
combined with fly ash, slag, and a limestone 
source to form a grout mixture. It will then be 
poured into disposal vaults and allowed to 
harden into a waste form called saltstone. 

For the insoluble sludge fraction, the sludge is 
slurried and transferred from the tank farms to 
the extended sludge processing (ESP) facility 
within H-Tank Farm. This sludge slurry 
undergoes washing/settling cycles to wash out 
soluble salts. The resulting wash water 
eventually goes into the H-Tank Farm 
evaporator system and then through the ITP 
process. The highly concentrated radioactive 
component of the waste, including both the 
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metal oxide sludge fraction and the 
precipitated radioactive isotopes from the salt 
decontamination process, is transferred to the 
DWPF for vitrification. This glass is then 
poured into large stainless steel canisters to 
produce a high integrity waste form designed 
for permanent disposal. 

Sitewide Issue 3: Work Control 

Many well conceived implementing programs 
(e.g., contamination control, lockout/tagout) 
suffer from inconsistent implementation at 
SRS and are evidence that proper work 
control practices are not being fully utilized. 

A review of January to June 1996 events 
registered on the Occurrence Reporting and 
Processing System (ORPS) indicates that of 
177 occurrences at SRS, 60 percent (109 
occurrences) involve only 4 categories 
(maintenance, radiation protection, conduct of 
operations, construction safety), all with some 
relationship to work control. Maintenance 
occurrences (45) principally involve equipment 
failures or conduct of maintenance. This is 
consistent with the WSRC FEB 1995 Annual 
Report, which stated that "complex corrective 
maintenance and troubleshooting activities 
were routinely executed without adequate 
reviews, instructions, procedures, testing, 
acceptance criteria or history documentation. 
Ineffective oversight of non-facility personnel 
allowed numerous and significant unsafe work 
practices to go unchallenged." 

Radiation protection occurrences (37) 
principally involve either equipment or 
personnel contamination. This is also 
consistent with the FEB 1995 Annual Report, 
which stated that "ownership of radiological 
controls by line organizations required 
strengthening. Poor radiological work 
practices often led to inadequate 
contamination controls." 

Conduct of operations occurrences (16) 
principally involve control of equipment and 
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procedure violations. Construction safety 
occurrences (11) principally involve hazard 
identification and training and qualification. 
While the deficiencies are not necessarily 
pervasive, the programs would benefit from 
increased attention and rigorous execution. 
Of the remaining 68 occurrences, 36 (53 
percent) involve motor vehicle safety and are 
indicative of lack of attention to safety. 

Lockout/tagout deficiencies continue to 
persist, although previously identified in SR 
and WSRC self-assessments. DOE Facility 
Representatives and WSRC FEB reports have 
identified numerous deficiencies in conduct of 
lockout/tagout and maintenance work control. 
Corrective actions have focused on specific 
deficiencies and not on programmatic root 
causes. During the December 1995 Oversight 
evaluation, a review of a small sample of work 
packages identified a number of deficiencies, 
indicating a continuing problem with 
maintenance work control and lockout/tagout 
implementation. 

The December 1995 Oversight evaluation 
identified work clearance permits that did not 
correctly identify safety requirements for 
hazardous energy control at F-Tank Farm and 
H Canyon. Deficiencies were identified in the 
conduct of maintenance work control. At H 
Canyon, a work package authorized 
maintenance support personnel to "drop the 
bottom off' a pneumatic operated control 
valve for cooling water under the "simple 
maintenance work" classification. The work 
scope exceeded the definition of simple 
maintenance, a required work package was 
not prepared, a controlled drawing depicting 
all system interfaces and isolation boundaries 
to the valve was not available in the control 
room or maintenance offices, and the sketch 
used was an uncontrolled document. 

Recognizing these weaknesses and the 
possibility of a trend toward safety 
complacency and lack of proper execution of 
safety responsibilities, SRS has taken a 
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several actions. On February 21, 1996, the 
WSRC President issued a Sitewide Lessons 
Learned Directive (96-1) designed to improve 
the work control process. This directive 
mandated changes to the work clearance 
permit procedure and required all personnel 
(approximately 5,000) who prepare, review, or 
authorize a work clearance permit to be 
formally trained on the procedure. On July 30, 
1996, WSRC/Bechtel ordered a safety stand
down for all work affiliated with the ER 
program. The details of this stand-down and 
actions taken to address weaknesses are 
discussed in Sitewide Issue 4. Finally, SR 
directed that a sitewide safety stand-down be 
conducted September 10-13, 1996. During 
this period, over 16,000 SRS employees 
participated in training to increase safety 
awareness. Personnel received up to 8 hours 
of training in such topics as radiation 
protection, construction safety, process 
equipment operational safety, and motor 
vehicle safety. 

Sitewide Issue 4: Subcontractor Safety 

In response to concerns over the safety of 
subcontractor personnel, WSRC/Bechtel 
ordered a safety stand down on July 30, 1996, 
for all ER program activities. This stand-down 
was in recognition of a degradation of the 
management systems (e.g., training, internal 
oversight, accountability) used to ensure the 
safety of subcontractor personnel. The FEB 
identified this concern in its 1995 Annual 
Report ("Management oversight failed to 
ensure that site safety rules and requirements 
were implemented. This was especially 
prevalent with respect to contractors"). 
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The initial element of the stand-down involved 
a briefing for all subcontractor management 
and field personnel, highlighting five near miss 
events (two equipment rollovers and three 
personnel injuries) that occurred during June 
and July 1996. In a memorandum to the SR 
Assistant Manager for the Environmental 
Restoration Division, the WSRC Deputy 
General Manager Solid Waste and 
Environmental Restoration Division outlined a 
three-phased corrective action plan designed 
to address underlying safety issues. 

Phase I involved conduct of safety meetings 
for all subcontractor personnel in the presence 
of WSRC/Bechtel environmental and 
subcontractor technical representatives. 
Phase II consisted of a 30-day period of full
time safety observations of ER field activities. 
These observations were performed by 
WSRC/Bechtel safety personnel and 
subcontractor technical representatives. 
Phase Ill entailed implementation of a series 
of actions designed to assure long term 
subcontractor safety. These actions include 
incorporating safety incentives and penalties 
into contracts with ER program 
subcontractors, establishing a Safety Expert 
Panel to review ER program subcontractor 
safety, and completing a Burial Ground 
Complex Safety Initiative Program to address 
upcoming construction projects. 

3.2 SITEWIDE ISSUE STATUS 

Table 1 characterizes sitewide issues in terms 
of an issue statement, primary concerns, site 
activities, and a progress evaluation. 
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Table 1. Sitewide Issues 

ISSUE PRIMARY CONCERNS SITE ACTIVITIES PROGRESS 
EVALUATION 

1. Facilities contaminated Significant uptakes of Pu-238 by workers Old HB Line: In partial D&D. Corrective actions 
with Pu-238, including doing routine activities. Pu-238 processing PUFF: Inactive status. An assessment of the status of the facility by for HB Line are 
the HB Line, Old HB continues in old facilities. There are frequent DOE's former Office of Nuclear Safety revealed that NE had no appropriate, 
Line, and PUFF, pose a failures of ventilation systems and power documented analyses upon which to determine the amount of Pu-23E although delayed 
very serious radiological supplies, especially in Old HB Line. Some in the facility's hot cells or the functional integrity of seals in the hot because of NEPA 
hazard. failures have led to contamination of facilities cells. process. 

and radiological uptakes by workers. PUFF is HB Line: HB Line is producing Pu-242. Upon completion of this (Updated 10/96) 
in an inactive status, and systems receive mission, it will run long enough to process the remaining solutions 
minimal maintenance. As the facility further containing Pu-239 and will then undergo D&D. 
degrades, potential exists for release of Pu-
238 to the atmosphere. As D&D activities Milestones: 
begin, there is potential for the spread of Pu- HB Line: It is proposed that the facility will process Pu-242 and Pu-
238 to the environment. 239 (HB-Line Phase II) until completion (02/2000). 

2. The 35 million gallons of The aging of F and H waste tanks: some Milestones/Jn-Tank Precipitation (JTP): To be determined 
liquid high level waste in tanks have leaks; some have no secondary Precipitate ready to feed late wash 09/30/97 upon startup of 
tank farms present fire, containment provisions. Tanks have fire and Complete three batches of ITP operations 09/30/97 the waste 
radiological, and seismic issues. Only 2.6 million gallons of processing 
environmental hazards workable tank storage remains. DWPF is facilities. 
during storage and operational and has potential fire, chemical, (Updated 10/96) 
treatment activities. and radiolooical hazards. 

3. Work control Improper work control practices increase the Modified work clearance procedure (February 21, 1996). Overall site Evaluated during 
deficiencies persist, potential for injury to workers from such safety stand-down September 10-13, 1996, to address such issues 1/96 independent 
although previously actions as improper lockouUtagout or as vehicle safety, radiological controls, emergency preparedness, oversight 
identified by both SR and insufficient hazards analysis from poor conduct of operations, safety attitudes, and general office and facility evaluation of 
WRSC. maintenance work control planning and safety. ES&H programs. 

processing. (Updated 10/96) 

4. Systems designed to Degradation of management systems Milestones: (Updated 10/96) 
ensure that (training, internal oversight, accountability) . July 30, 1996, stand-down and briefing for subcontractor 
subcontractor personnel designed to ensure safety of subcontractor personnel and documentation of three-phase plan 
perform work to the same personnel, number of near miss events. . Phase I - Safety meetings 07/31/96 
safety standards as . Phase II - Full-time observations of field activities 09/01/96 
WSRC are not . Phase Ill - Contract changes, Safety Expert Panel, 
functioninq effectively and pilot safetv initiative In process 
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4.0 KEY FACILITIES 

4.1 FACILITY MISSION 

Defense Waste Processing Facility (DWPF) 
and Saltstone 

DWPF 

DWPF is a 42,000 square foot facility that 
receives, treats, and immobilizes alkaline 
slurries of aqueous high level waste from F 
and H Area tank farms in a durable, 
borosilicate glass form for eventual disposal in 
a geological repository. DWPF construction 
was completed in 1995; the facility is in 
radioactive operations with sludge only. Based 
on current operating plans and funding, high 
level waste processing would be completed in 
25 years. Sixty-four canisters of vitrified high 
level waste were poured between April 1 and 
September 30, 1996. 

Saltstone 

Saltstone consists of facilities 210-Z, the 
operations building, and concrete disposal 
vaults of two sizes (60,000 and 120,000 
square feet) that are used to immobilize and 
dispose of decontaminated salt solutions from 
F and H tank farms. These solutions contain 
low level radioactivity and heavy metal ions. 
Immobilization is accomplished by mixing the 
solution with flyash, cement, and slag and 
pouring it into large concrete vaults to harden. 
The Saltstone vaults provide permanent 
disposal of the neutralized waste material. 
Radioactive operation began in 1990. Over 
300,000 gallons of waste were processed 
between April 1 and September 30, 1996. 

Tritium Facilities (232-H, 233-H, and 234-H) 

The tritium facilities provide the United States 
with tritium processing capabilities necessary 
for nuclear weapons production and non
weapon uses. Three tritium facilities are used 
for tritium handling and storage. Building 232-
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H is 55,000 square feet and performs 
extraction and purification. Building 233-H is 
35,000 square feet and is used for loading and 
unloading. Building 234-H is 46,000 square 
feet and provides shipping and receiving 
functions. As part of the non-nuclear 
reconfiguration program, the tritium mission 
from the Mound Plant is being moved to SRS, 
with mission startup planned for 1995 through 
1998. 

Reactors {K, L, P, C & R) 

The five production reactors are all heavy 
water moderated designs ranging in power 
levels from 2,400 MWth to 3,000 MWth that 
were used for production of plutonium, tritium, 
and miscellaneous isotopes. 

The K Reactor facilities are currently shut 
down, with some of the support facilities in 
operation. The mission for the K Reactor 
changed from demonstrating and maintaining 
tritium production capability to placing it in cold 
standby with no planned provision for restart. 
Six major functions of the K Reactor will be 
maintained operable during cold standby, and 
the equipment and components of K Reactor 
necessary to support the six functions will be 
maintained operable. The six functions are to 
(1) provide property protection of 
government-owned equipment and facilities, 
(2) maintain facility habitability, (3) prevent the 
facility from becoming immediately 
unrecoverable, (4) store and process 
contaminated moderator, (5) handle and 
temporarily store irradiated fissile and 
hazardous material in the disassembly basin, 
and (6) store unirradiated reactor fuel and 
other highly enriched uranium (HEU) in the 
assembly area. Additionally, the equipment 
and systems of K Reactor required to ensure 
environmental compliance will be maintained 
operable, as well as the equipment and 
systems required by the K Reactor technical 
specifications. 
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Although the K Reactor has been placed in 
cold standby, the assembly area will continue 
to store unirradiated fuel assemblies, the 
disassembly basin will continue to store and 
handle irradiated components prior to 
shipment to the separations facilities or the 
burial grounds, the moderator storage areas 
will continue to store contaminated moderator, 
and the purification area will continue to treat 
contaminated moderator until the site 
inventory has been processed. Unirradiated 
fuel assemblies will continue to be handled, 
transported, and stored in the assembly area 
in the same manner and locations as before. 

The site inventory of contaminated moderator 
(except for moderator stored in the C, L, and 
P Reactor storage tanks) will be consolidated 
in Phase I of the moderator consolidation 
program in the K Reactor moderator storage 
areas. Contaminated moderators will continue 
to be stored in the storage tanks and stainless 
steel drums; however, in some cases, the 
moderator will be stored in new locations. The 
contaminated moderator will continue to be 
processed in the same manner as before. 
The next phase of moderator consolidation will 
move the moderator presently stored in the C, 
L, and P Reactor storage tanks to the K 
Reactor moderator storage areas. 
Miscellaneous irradiated and unirradiated 
components (e.g., boron carbide safety rods, 
instrument rods, sparjets, and other stainless 
steel and aluminum reactor components) may 
continue to be stored in the process room 
(i.e., inside the reactor tank), though none of 
these components are susceptible to release 
of radioactive contamination. 

L Reactor facilities are currently in limited 
operation. The mission for L Reactor changed 
from demonstrating and maintaining tritium 
production capability to placing the L Reactor 
in cold shutdown, with no capability for restart. 
Although L Reactor was placed in cold 
shutdown, the disassembly basin will continue 
to store and handle irradiated components 
prior to shipment to the separations facilities 
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or the burial grounds, the moderator storage 
tanks will continue to store the contaminated 
moderator, the L-Area low level waste 
compactor facility will continue to compact 
waste into cardboard boxes for shipment to 
the burial grounds, and miscellaneous 
irradiated and unirradiated components (e.g., 
boron carbide safety rods, instrument rods, 
sparjets, other stainless steel and aluminum 
reactor components) will continue to be stored 
in the reactor tank. 

P, C, and R Reactor facilities are currently in 
limited operation. The mission for P, C, and R 
Reactors changed from demonstrating and 
maintaining tritium production capability to 
placing them in cold shutdown with no 
capability for restart. 

The P Reactor is in cold shutdown and 
irradiated fuel has been shipped to other site 
facilities. The moderator storage tanks will 
store contaminated moderator and 
miscellaneous irradiated components will be 
stored in the reactor tank. 

Although the C Reactor is in cold shutdown, 
the disassembly basin will continue to store 
and handle irradiated components prior to 
shipment to the burial grounds, the moderator 
storage tanks will continue to store 
contaminated moderator, and miscellaneous 
irradiated components will continue to be 
stored in the reactor tank. 

The contaminated moderator is stored in 
drums in the R Reactor drum storage building. 

M Area Fabrication Facilities 

The current mission for M Area facilities is to 
shut down reactor materials production in a 
safe, environmentally sound manner; to treat 
previously-generated mixed low level waste; 
and to prepare for the transition of facilities to 
EM for decontamination and 
decommissioning. M Area facilities are 
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currently in limited operation. The status of M 
Area facilities is: 

• The Fuel Fabrication Facility (Building 
321-M) is in operation, although new fuel 
assemblies are not being fabricated. 
Activity in this building consists of casting 
uranium aluminum alloy scrap and excess 
fuel tubes into ingots which are more 
suitable for transport and storage. 
Designation of 321-M to below hazard 
category 3 was completed at the end of 
fiscal year 1996. 

• A vendor-operated vitrification facility has 
been installed to treat the mixed low level 
waste sludge previously generated by 
production activities. 

• Buildings 330-M and 331-M are 
warehouses used to store depleted uranium 
cores and slugs. Deinventory options and 
costs are being evaluated currently for 
these buildings. 

Receiving Basin for Offsite Fuel 

The RBOF, a spent fuel storage pool for 
research reactor fuels, is operational. The 
mission of the RBOF is to: 

• Receive, handle, and store irradiated 
nuclear fuel elements from offsite power 
and research reactors, from foreign country 
reactors, and from onsite reactors. 

• Repackage nuclear fuel elements into 
containers and bundles for extended 
storage and/or shipment to onsite or offsite 
reprocessing facilities. 

• Handle, separate, and transfer wastes 
generated from nuclear fuel element 
storage. 

The RBOF supports the SRS mission through 
the safe interim storage of irradiated nuclear 
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fuel elements from offsite and foreign reactors 
in support of nonproliferation policy. 

F Area Separations (F Canyon, FB Line, 
Naval Fuels, F Area Outside Facility, PUFF, 
and FA Line) 

FCanyon 

F Canyon is a 128,000 square foot plutonium 
and uranium separations facility used to 
process plutonium and other materials for 
national defense purposes. It has done so 
safely for over 30 years. With recent changes 
in the world power structure, the United States 
no longer requires a significant nuclear 
stockpile. Therefore, F Canyon is phasing out 
its operation. F Canyon is currently operating 
a second plutonium cycle to purify and 
concentrate Pu-239 for transfer to the FB 
Line; processing TRR spent fuel and Mark-31 
targets; storing other plutonium, uranium, and 
americium/curium solutions awaiting restart 
authorization; and operating nondiscretionary 
waste evaporation cycles to process canyon, 
analytical laboratory, reactor, and related 
waste streams. The F-Canyon Outside Area 
Facilities, including the FA Line, are a 37,500 
are a square foot complex providing support 
operations. 

FB Line 

The FB Line is a 55,000 square foot plutonium 
separations facility constructed between 1951 
and 1953 and expanded in 1958. FB Line is 
located in Canyon Building 221-F. The FB Line 
currently stores plutonium and other SNM in a 
safe configuration awaiting disposition. FB 
Line completed implementation of a DNFSB 
94-1 requirement by finishing stabilization of 
all plutonium solutions. In addition, the 
stabilization of plutonium residues 
commenced three months in advance of the 
DNFSB 94-1 implementation plan milestone. 
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Naval Fuels 

Naval Fuels is a 110,000 square foot enriched 
uranium fuel manufacturing facility that was 
constructed in 1987. This facility is in a 
surveillance and maintenance mode. The new 
mission of the facility has not been identified. 
Process facilities are inactive and contain 
residual nuclear material resulting from 
previous operations. Alternatives to facility 
shutdown are being evaluated. Future 
modifications have not been proposed. 

PUFF 

PUFF is a 55,000 square foot facility 
containing Pu-238 hot cells that are currently 
in cold standby. The current PUFF mission is 
to provide safe storage of nuclear material 
resulting from nuclear weapons production 
and other non-weapon uses. These facilities 
were originally designed and operated to 
manufacture plutonium fuel pellets for the 
space program and neptunium billets. These 
processes are currently deactivated. Future 
modifications have been proposed for the 
facility (e.g. addition of a californium shuffler 
and new vaults). 

H Area Separations (H Canyon, HB Line, 
and H Canyon Outside Facility) 

H Canyon and H Canyon Outside Facility 

H Canyon is a 403,000 square foot facility 
used for plutonium separations. Processing of 
depleted uranium fuel using the PUREX 
process began in 1955. H Canyon remaining 
missions include, but are not limited to, the 
processing of existing SRS reactor and RBOF 
fuels, the purification of Pu-238, and the 
processing of stored Np-237 and Pu-239 
solutions. The H-Area Outside Facility 
provides support operations. 
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HB Line 

HB Line is a 28,000 square foot plutonium 
processing facility constructed in three phases 
during the 1980s. Phase I provides a scrap 
recovery facility, where materials are 
dissolved in nitric acid and transferred to H 
Canyon. There are two glove box lines (North 
and South), of which only the North is 
operating. 

Phase II provides the neptunium oxide facility, 
where Pu-239 and Np-237 nitrate solutions 
are received from H-Canyon and converted to 
oxide. Phase II is not operating. 
Phase Ill provides the plutonium oxide facility, 
where Pu-242 is received from H Canyon and 
converted to oxide. Phase Ill is operating. The 
Old HB Line is an abandoned plutonium 
processing facility currently undergoing D&D. 
Old HB Line is contained within H Canyon and 
was operated between 1963 and 1984. 

Savannah River Laboratories (including 
Savannah River Technology Center, MPPC, 
Savannah River Ecology Laboratory, and 
the Analytical Laboratories) 

Savannah River Technology Center (SRTC) 

SRTC is a complex of buildings primarily 
located in the 700 Area, with a smaller 
limnology lab located on Par Pond. It is an 
applied research and development 
organization that provides technical support 
for the mission of SRS, working in partnership 
with site operations, and interfacing with other 
government and private research 
organizations. The focus of SRTC is to 
develop, test, and demonstrate equipment 
and techniques for nuclear material 
processing, environmental remediation, 
environmental protection, was processing, 
decontamination and decommissioning, and 
industrial uses of SRS technologies. 

December 1996 



SRS PROFILE 

Multipurpose Pilot Plant Campuses (MPPC) 

For 45 years, the facility has been known as 
the TNX demonstration facility. The facility, 
located in D-Area, consists of a wide range of 
buildings and support structures totaling 
135,000 square feet. No radiological 
operations are conducted in this facility. The 
name of the facility has been changed to 
MPPC, and efforts are under way to open the 
campus to formal partners of WSRC for 
applied research and development efforts. 
The MPPC was selected as a pilot project for 
the Necessary and Sufficient process, and 
WSRC and SR are currently finalizing the 
Work Smart standards for the facility. 

Savannah River Ecology Laboratory (SREL) 

SREL is a 50,000 square foot ecology 
laboratory constructed in 1977. Its mission is 
to perform ecological studies. 

Analytical Laboratories 

The analytical laboratories provide 
radiochemical analytical process control 
support for nuclear material stabilization (F 
and H Areas) and waste management. 
Analytical support is also provided to site 
waste characterization and environmental 
remediation programs. Radioactive materials 
analyzed include plutonium/uranium isotopes 
and fission products. 

Building 772-F is the main production support 
laboratory. Building 772-IF is a support 
building. Building 772-4F is fully operational 
and provides a high efficiency particle air 
filtered exhaust system for Building 772-F. 
Building 772-4F was constructed in the early 
1990s when the 772-1 F ventilation exhaust 
system became contaminated by a leak in the 
high level laboratory drains. 772-D is a 12,000 
square foot analytical laboratory constructed in 
1951. It is fully operational, providing 
radioanalytical process control support for D
Area moderator rework facilities. It houses the 
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capability to analyze tritiated moderator for 
concentrations of heavy water, tritium, and 
impurities. 

Liquid Waste Handling Facilities (H-Area 
and F-Area Tank Farms) 

These facilities are part of the High Level 
Waste Management Division, whose mission 
is to safely receive and store liquid radioactive 
waste, prepare the waste for processing, and 
to feed the prepared waste to DWPF and 
Saltstone for processing into stable, inert 
solids, so that radioactive materials will be 
effectively isolated from the environment. In 
addition, these facilities treat the waste water 
effluent which is released. The facilities are 
operational, with the exception of the 
replacement high-level waste evaporator, 
which is under construction. 

The H Area tank farm consists of an 
evaporator (241-16H), 23 waste tanks, and 
transfer systems that are used for storage of 
high level nuclear waste. The ITP and ESP 
facilities (6 waste tanks, filter/stripper building, 
cold chemical feeds area, and transfer 
systems) are within the H Area tank farm, and 
are used for nuclear waste processing. 

The F Area tank farm consists of an 
evaporator (241-2F}, 22 waste tanks, and 
transfer systems that are used for storage of 
high level nuclear waste. 

Solid Waste Management Facility (includes 
Burial Grounds, E-Area Vaults, and 
Transuranic Storage Pads) 

Solid Waste Management Facility (SWMF) 

The SWMF provides storage of transuranic 
wastes, mixed wastes, and nonradioactive 
hazardous waste materials and disposes of 
low level solid radioactive wastes generated 
from production of nuclear materials for the 
Office of Defense Programs. These facilities 
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consist of a series of burial grounds, vaults, 
and storage pads. 

Burial Grounds 

The 643-E Old Burial Grounds, operated 
between 1952 and 1972, are currently 
undergoing Comprehensive Environmental 
Response and Compensation Liability Act 
(CERCLA) review prior to final closure. The 
643-7E Burial Grounds operated from 1972 to 
March 1995. Various maintenance activities 
(e.g., mixed waste storage and solvent tank 
closure) continue. The burial grounds occupy 
200 acres. 

E-Area Vaults 

These vaults are used for disposal of solid low 
level waste. They became operational in 1994 
and occupy 100 acres, including a 110,000 
square foot disposal area. 

Transuranic Waste Storage Pads 

Transuranic waste has been stored in 
containers on concrete pads since 197 4. 
There are 19 storage pads occupying 114,000 
square feet. The containers on some pads 
are covered with soil, while others have 
weather proof enclosures. The transuranic 
waste will eventually be retrieved and 
characterized to determine if it can be 
disposed directly or if treatment is necessary 
prior to disposal. 

In-Tank Processing Facility (ITP) 

The ITP is a 5,000 square foot nuclear waste 
processing facility that was completed in 
1995. In-tank processing operations have 
been delayed pending the resolution of issues 
concerning the generation of benzene in the 
processing tank. When the ITP is 
operational, wastes accumulated in the F- and 
H-Area waste tanks are processed to produce 
a decontaminated salt solution (primarily a 
chemical waste with trace radioactivity) for 
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feed to the Z-Area Saltstone facility and two 
different slurries that contain concentrated 
radioactive materials (i.e., washed sludge and 
precipitate) for feed to the S-Area vitrification 
plant. 

As the neutralized high-level waste ages, 
gravity causes it to settle into a salt solution 
(supernate) over a layer containing solids 
(sludge). In some waste tanks, some of the 
salt has crystallized from the solution. Salt 
crystallization and, thus, volume reduction is 
enhanced by concentrating the supernate in 
the waste evaporators. 

The salt solution is decontaminated by the ITP 
using a batch process. The low-activity 
(decontaminated) salt solution is prepared 
from the supernates in dedicated waste tanks 
by using a combination of precipitation, 
adsorption, and filtration. The most abundant 
radioisotope in the supernate, Cs-137, is 
precipitated with sodium tetraphenylborate 
(STPB). In the same step, Sr-90, uranium, 
and plutonium are adsorbed on sodium 
titanate (ST) particles. The solution (slurry) is 
filtered into two separate streams: filtrate and 
precipitate. The precipitate from this process 
is one of the two concentrate slurries fed to 
the S-Area. 

A feed is also prepared from the settled 
sludge in the waste tanks. Most of the 
uranium and plutonium in the waste tanks, as 
well as most of the fission products (other 
than Cs-137), is in this sludge. Sludges of low 
aluminum content are washed to remove any 
entrained salt solution before being 
transferred to S Area. Sludges of high 
aluminum content are treated with caustic 
solution, heated by steam injection to reduce 
the aluminum content, and washed before 
being transferred to S Area. 
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Consolidated Incinerator Facility (CIF) 
261-H 

This facility is a 40,000 square foot incinerator 
constructed in 1995. The CIF will provide a 
facility for the safe treatment by incineration o.f 
combustible wastes (solids and liquids) that 
are defined as low-level radioactive, 
hazardous, and mixed (containing both 
hazardous and radioactive components) under 
the South Carolina hazardous waste 
management regulations. The facility is 
currently undergoing preoperational testing. 

4.2 FACILITY SUMMARY 

Table 2 summarizes key facility characteristics 
including status, hazard classification, 
authorization basis, worst case design basis 
accident, and principle hazards and 
vulnerabilities. The design basis accident 
listed is the worst case credible accident 
analyzed. These will change as new analysis 
contained in updated safety analysis reports, 
basis for interim operations, and justification 
for continued operations are reviewed and 
approved by DOE. 

5.0. PERFORMANCE MEASURES 

During Award Fee Period 14 (October 1, 1995 
to March 31, 1996), WSRC received an 
overall rating of Good. An Award Fee of 
$8.3M was received by WSRC for this period. 
Below is a breakdown of the award fee ratings 
given to WSRC by programs and sub
categories: 
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High Level Waste Program - Good 

Environmental Restoration - Good 

Solid Waste - Satisfactory 

Administration - Satisfactory (Overall Rating) 
Administrative - Satisfactory 
Financial Management - Good 

Safeguards & Security - Good 

Training - Good 

Adjustments to Overall Award Fee: 
World Class ES&H Program - $1 M 
Startup High Level Waste System - $0.SM 
Project Management Concerns - (-$0.3M) 

Material Stabilization - Good ($1.6M Incentive 
Award) 

Technology Management - Satisfactory 

General Management - Good (Overall Rating) 
ESH & Quality - Good 
Engineering & Projects - Satisfactory 
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Table 2. Facility Summary 

FACILITY STATUS HAZARD CLASSIFICATION/ WORST CASE DESIGN PRINCIPAL 
AUTHORIZATION BASIS BASIS ACCIDENT HAZARDS AND 

VULNERABILITIES 

DWPF Full radioactive Category II facility; Safety Basis: SAR WSRC-SA- Explosion in LPPP Tank; Radiological and 
operations 6, Rev 14, updated November 1995 Site Boundary: 1.5E+3 mrem chemical, radioactive 
(6/30/97) (mitigated) sludge and precipitate, 

benzene, explosions, 
combustible oases 

Saltstone Operating Category Ill facility; Safety Basis: Justification for Failure of feed tank with Radiological and 
Continued Operations (JCO) WSRC-RP-92-444, evaporation (unmitigated); chemical, low level 
updated May 1994 Worker: 1.0E+3 mrem radiation, sodium 

Site Boundary: 1.8E-6 mrem hydroxide 

Tritium 232-H Operating Category II facility; Safety Basis: SAR DPSTAWD- Earthquake (232-H and Radiological: 
200-21, September 1987; Appendix D September 234-H); tritium exposure 
1992; Aooendix E Auoust 1995 Site Boundary: 2.7E+3 mrem 

Tritium 233-H Operating Category II facility; Safety Basis: SAR WSRC-SA- Earthquake, Fire with Tank Radiological: 
(RTF) 1-1, updated August 1993 Rupture tritium exposure 

Worker: 1.4E+4 mrem 
Site Boundary: 1.9E+3 mrem 

Tritium 234-H Operating Category II facility; Safety Basis: SAR DPSTAWD- Earthquake (232-H and Radiological: 
200-21, September 1987; Appendix D September 234-H); tritium exposure 
1992 Site Boundary: 2.7E+3 mrem 

K Reactor Reactor in cold Category II facility; Safety Basis: BIO WSRC-TR- Moderator spill; Radiological 
shutdown; no 94-207, May 95, WSRC-TR-93-611 Rev 1, Worker: 3.2E+2 mrem 
restart capability; September 1994, WSRC-TR-93-500, Rev 3, July Site Boundary: 9.0E+1 mrem 
facility used for 1995 
storaoe 

L Reactor Reactor in cold Category II facility; Safety Basis: BIO WSRC-TR- Basin drain; Radiological 
shutdown; no 94-207 May 95 Consequences are less than 
restart capability; K Reactor accidents 
facility used for 
~+'"lr<in~ 
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Table 2 (cont'd). Facility Summary 

.. 

FACILITY STATUS HAZARD CLASSIFICATION/ WORST CASE DESIGN PRINCIPAL 
NAME AUTHORIZATION BASIS BASIS ACCIDENT HAZARDS AND 

VULNERABILITIES 

P,C,andR Reactors in cold P & C Reactors: Category II; P Basin consequences are Radiological 
Reactors shutdown - no R Reactor: Category Ill; less than K Reactor accidents: 

restart capability; P Reactor Safety Basis: BIO WSRC-TR-94-207, none in C and R Reactors 
facilities used for May 1995; 
storage C & R Reactors Safety Basis: none 

M-Area Shutdown and Below Category Ill facility; Fire; Radiological 
Fabrication deinventoried Safety Basis: JCO DPSTSA-300-3A, Addendum Site Boundary: 3.4E+1 mrem 
Facilities 1, April 1995, RRD-94-0076, Aoril 1995 

RBOF Operating Category Ill facility; Safety Basis: BIO WSRC-TR- Earthquake criticality; Radiological 
94-0287, Rev 1, March 1995; SAR DPSTSA-200- Site Boundary: 5.6E+O mrem 
10-3 Addendum 1, October 1993 

F Canyon Operating Category II facility; Safety Basis: BIO WSRC-RP- Transfer error to outside Radiological and 
93-1215, Rev 2, July 1995; SAR DPSTSA-200- Worker: 4.6E+4 mrem chemical; plutonium, 
10-Supp 4 Addendum 2 Rev 1, July 1994 Site Boundary: 5.7E+3 mrem uranium, neptunium, 

americium, curium, 
nitric acid, solvent, 
caustic 

FB Line Operating Category II facility; Safety Basis: BIO WSRC-RP- Worker: Earthquake Radiological and 
93-1102, Rev 1, December 1995 Offsite: Propagated resin fire chemical; plutonium, 

Worker: 6.0E+2 mrem hydrofluoric and nitric 
Site Boundary: 1.4E+2 mrem acids 

Naval Fuels Surveillance and Category II facility; Safety Basis: SAR DPSTSA- Criticality Radiological 
maintenance 200-16, AuQust 1985 Site Boundary: 1.3E+O mrem 

F Canyon Operating Category II facility; Safety Basis: BIO WSRC-RP- Worker: Airborne release Radiological 
Outside Facility 93-1215, Rev 2, July 1995 Offsite: Earthquake 

Worker: 1.7E+1 mrem 
Site Boundary: 1.8E+2 mrem 

235-F, PUFF Cold Standby Category II facility; Safety Basis: SAR DPSTSA- Earthquake hot cell failure; Radiological 
Vaults Operating 200-1, June 1983, DPSTSA-700-30 February Site Boundary: 3.6E+1 mrem 

1Q7R nDC::TC::A_?nfL1n C::11n 1i:; 
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FACILITY 
NAME 

FA Line 

H Canyon 

HB Line 

H Canyon 
Outside Facility 

SRTC 

Central 
Laboratory 
Facility 
772-F, 772-1F, 
772-4F 

0-Area Water 
Quality Lab 
772-0 

MPPC 

STATUS 

Shut down 

Operating 

Operating 

Operating 

Operating 

Operating 

Operating 

Operating 

OFFICE OF OVERSIGHT 

Table 2 (cont'd). Facility Summary 

HAZARD CLASSIFICATION/ WORST CASE DESIGN PRINCIPAL 
AUTHORIZATION BASIS BASIS ACCIDENT HAZARDS AND 

VULNERABILITIES 

Category II facility; Safety Basis: BIO WSRC-RP- Tornado Radiological 
93-1215, Rev 2, July 1995 Site Boundary: 1.2E+3 mrem 

Category II facility; Safety Basis: SAR DPSTSA- Worker: Coil and tube failure Radiological and 
200-10-Supp 5, February 1986; Addendum 1, Offsite: Earthquake chemical; plutonium, 
November 1992; Addendum 2, March 1991; Worker: 2.1 E+3 mrem uranium, neptunium, 
Addendum 3, April 1994; Addendum 4, Site Boundary: 1.1 E+3 mrem americium, curium, 
September 1994; & Addendum 5, May 1995 nitric acid, solvent, 

caustic 

Category II facility; Safety Basis: JCO WSRC-RP- Fire scrap recovery Radiological and 
92-981, Rev 1, October 1994 Worker: 2.5E+2 mrem chemical; plutonium 

Site Boundary: 1.4E+2 mrem and chemicals 

Category II facility; Safety Basis: SAR DPSTSA- Earthquake Radiological 
200-10-Supp 11, Rev 1, January 1993; Site Boundary: 8.6E+1 mrem 
Addendum 1, February 1996 

Category II facility; Safety Basis: Approved SRTC Earthquake followed by fire Radiological and 
BIO, WSRC-TR-93-582, Revision 1, August 1996 Site Boundary: 5.7E+3 mrem chemical; acids, bases 

772-F Category II facility; Full facility fire Radiological and 
772-1F Category Ill facility; Site Boundary: 2.5E+2 mrem chemical; plutonium 
772-4F Radiological facility; and chemicals 
Safety Basis: BIO G-BIO-F-00001, March 1996 

Category Ill facility; Exemption approved June Spill and evaporation Radiological: 
1995; Safety Basis: SRL-FPW-91-0175, June Site Boundary: 2.2E+1 mrem tritium 
1991 

677-T Radiological N/A Radiological and 
Remainder of facility: Moderate (chemical) chemical 
c ... 1~•" c~.,.;.,.. ~ .. u ... ~ ... rii ~ 

·~ 
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Table 2 (cont'd). Facility Summary 

FACILITY STATUS HAZARD CLASSIFICATION/ WORST CASE DESIGN BASIS PRINCIPAL HAZARDS 
NAME ... AUTHORIZATION BASIS ACCIDENT .. AND VULNERABILITIES 

SREL Operating General use facility NIA Chemical 
Safety Basis: None 

F and H Area Operating Category II facilities; Safety Basis: BIO WSRC- Earthquake, liquid release, offsite Radiological and chemical, 
Tank Farms RP-94-346, Rev 0, November 1995; Design (airborne, unmitigated) explosions, construction 

Basis Accident Analysis WSRC-TR-95-0112, Site Boundary: 2.0E+4 mrem activities (vehicles) 
Rev 1, November 1995 Mitioated dose beino developed 

Solid Waste Operating Category II facility; Safety Basis: SAR Fire and container rupture following Radiological and chemical, 
Management DPSTSA-200-10 Supp 8, October 1988; SAR vehicle impact; radioactive wastes, 
Facility DPSTSA-200-17 Rev 1, September 1987; Site Boundary: 4.8E+3 mrem transuranics (TRU), 
(SWMF) BIO WSRC-TR-94-0113, Rev 1, February chemicals, mixed waste, 

1996 workplace (forklifts, cranes) 

E Area Vaults Operating Category Ill facility; Safety Basis: SAR WSRC- Container rupture Radiological, radioactive 
SA-5, February 1994 (Addendum 1 to SAR Worker: 2.3E+3 mrem wastes, workplace (forklifts, 
DPSTSA-200-10, Suoo 8, October 1988) Site Boundary: 2.6E+2 mrem cranes) 

Transuranic Operating Category II facility; Safety Basis: SAR Fire and container rupture following Radiological and chemical, 
(TRU) Waste DPSTSA-200-10 Supp 8, October 1988; BIO vehicle impact radioactive wastes, TRU, 
Storaqe Pads WSRC-TR-94-0113, Rev 1, February 1996 Site Boundary: 4.8E+3 mrem chemicals, mixed waste 

In-Tank Operating Category II facility; Safety Basis: JCO HLW- Precipitate fire in waste tank annulus Radiological and chemical, 
Processing REG-960008 Rev 2, March 1996; SAR (unmitigated); combustible gases, 

Addendum WSRC-SA-15, Rev 8, June 1995 Worker: 5.2E+4 mrem construction activities 
Site Boundary: 8.3E+1 mrem (vehicles) 

Consolidated Preoperational Category Ill facility; Safety Basis: SAR WSRC- Fire Radiological and chemical, 
Incinerator testing SA-17, Rev 0, February 1995 Worker: 4.0E+3 mrem radioactive and chemical 
Facility 261-H Site Boundary: 6.9E+O mrem wastes 

D-Area Operating Category II facility; Safety Basis: BIO WSRC- Earthquake moderator spill; Radiological: tritium exposure 
Hazardous TR-94-0158 Rev 2, January 1996 Site Boundary: 9.0E+1 mrem 
Waste 
Processing 
Facility 
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FOREWORD 

Site profiles summarize the effectiveness of Department of Energy (DOE) line 
management in implementing the Secretary of Energy's guiding principles of safety 
management; the effectiveness of DOE environment, safety, and health (ES&H), and 
safeguards and security (S&S) programs; and key site characteristics such as 
organization, contract reform, significant issues, key facilities, performance measures, and 
site initiatives and activities. 

Profiles are a valuable planning tool for the DOE Office of Oversight in focusing appraisal 
activities, allocating staff resources, and analyzing Departmental trends. Profiles also 
serve as an authoritative reference for other stakeholders. They assist in answering 
critical questions about the state of the DOE complex: How effective are site management 
systems/programs? What trends require immediate attention? How safe are site workers 
and the public? And is the environment being adequately protected and restored? The 
analysis of the performance data contained in the site profiles provides baseline 
information regarding safety or security program weaknesses, thus allowing timely 
intervention by Department management. This information is reported in a format 
designed to highlight essential missions, performance, significant issues, and operational 
data at a management level. 

The Office of Oversight maintains site profiles on 20 major DOE sites. Each profile is 
normally updated semiannually through a rigorous process led by the Oversight Offices 
of Planning and Analysis and EH Residents, with significant contributions from the Offices 
of Security Evaluations and ES&H Evaluations. Line management plays a key role by 
verifying that the information is accurate, current, significant, clear, and balanced. 

Site profiles are developed using an institutionalized process of collecting data from 
multiple sources, and then collating, synthesizing, and analyzing this information to 
develop an accurate evaluation of ES&H and S&S performance at the site. The data that 
forms the basis of a site profile comes from sources both internal and external to the 
Department of Energy. Site profiles will evolve in content and form as necessary to meet 
their intended objective--to have available current, comprehensive, summaries of ES&H 
and S&S information pertaining to key DOE sites. 

The site profile reflects the Office of Oversight's analysis of the best available data, and 
was verified for factual accuracy by line management prior to dissemination. Since profiles 
describe site conditions at the time of distribution, they may not reflect recent changes. 
If real time confirmation of information is required, the reader should query line 
management directly. 
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PROFILE OF 

YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT (YMP) 

OVERVIEW 

SITE CHARACTERISTICS 

Site characteristics include information on size and location, mission, 
organization, contractual status, and major initiatives and activities. 

Date Established: 1977. 

Present Mission: Characterization of the Yucca Mountain site as a 
potential repository for spent nuclear fuel and high-level nuclear 
waste. 

Size: Total site characterization acreage: 54,000 acres on the 
Nevada Test Site Area 25, 18,700 acres on Nellis Air Force Range, 
and 51,790 acres on Bureau of Land Management land. 

Employees: There were 101 full-time and special program 
Department of Energy (DOE) employees at the Yucca Mountain Site 
Characterization Office (YMSCO) as of January 1, 1996. There were 
also approximately 1,500 other Yucca Mountain Site Characterization 
Project (YMP) employees. 

Annual Budget: The Office of Civilian Radioactive Waste 
Management (OCRWM) budget for fiscal year 1996 was $315 million. 
An additional $85 million was reserved from use pending enactment 
of separate authorizing legislation. The fiscal year 1997 OCRWM 
budget is $380 million. 

Cognizant Secretarial Officer: Office of Civilian Radioactive Waste 
Management (OCRWM). 

Responsible Operations/Area Office: Yucca Mountain Site 
Characterization Office (YMSCO). 

Management and Operating Contractor: TRW Environmental 
Safety Systems Inc. (TRW). 

Fissile Material: None 

0-1 

Additional information on 
site characteristics is 
provided in Section 1. 0, 
starting on page 1. 
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Significant Commitments to Stakeholders: OCRWM has a 
contractual agreement with TRW Environmental Safety Systems Inc. 
An lnteragency Agreement between the U.S. Geological Survey 
(USGS) and the DOE sets forth the working agreement between the 
parties. YMSCO maintains regulatory compliance liaison with Federal 
agencies, including the Environmental Protection Agency (EPA), U.S. 
Department of Interior National Park Service, U.S. Fish and Wildlife 
Service, the Bureau of Land Management, and the U.S. Natural 
Resources and Conservation Service. 

YMSCO also coordinates with the following state agencies: Nevada 
Division of Environmental Protection, State of Nevada Historic 
Preservation Officer, and the State Engineer. The Nuclear Waste 
Strategy Coalition filed suit against DOE to accept waste by 1998. 

Unions: Project participants have contracts with union locals 
including: 

Operating Engineers (Local 12) 
Insulators (Local 135) 
Pipefitters (Local 525) 
Electrical Workers (Local 357) 
Sheet Metal Workers (Local 88) 
Iron Workers (Locals 155, 416,& 433) 
Teamsters (Local 631) 
Painters (Local 159) 
Carpenters (Locals 1780 & 1827) 
Cement Masons (Local 797) 
Laborers Tunnel Construction (Local 872) 
Laborers Construction (Local 872) 

Major Site Activities: 

The major portion of Exploratory Studies Facilities (ESF) activities 
involves design, construction, and operation of an underground 
laboratory at a depth where characterization testing is carried out. 
Surface-based testing is still ongoing to a limited degree. 

Test facility activities are the tasks that support the viability 
assessment, environmental impact statement, and potential license 
application. 

Environment, safety, and health (ES&H) activities include ongoing 
environmental permitting compliance activities and completion of the 
environmental impact statement activities. 

Tunneling and drilling are major activities. 

0-2 

Twelve unions are 
represented at Yucca 
Mountain. 
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ENVIRONMENT, SAFETY, AND HEAL TH (ES&H) ISSUES 

A sitewide issue is an issue present at multiple facilities or within 
ES&H programs that impact sitewide operations. A facility-specific 
issue is limited to a particular facility or building. 

YMSCO and YMP contractors have made significant progress in 
monitoring, controlling, and mitigating ES&H vulnerabilities in the 
ESF. Furthermore, the current tunnel boring machine (TBM) 
operation will be completed within the next few months, and no 
additional tunneling activities will be undertaken in the near future. As 
a result, there are no sitewide ES&H issues as of the publication of 
this version of the site profile. 

KEY FACILITIES 

A key facility is a facility or building that is significant from an 
environment, safety, and health perspective. At some sites, a key 
facility can be a group of facilities with similar missions, activities, 
hazards, or vulnerabilities. 

Yucca Mountain - Potential site for a deep geologic nuclear waste 
repository. 

SITE PERFORMANCE 

Site performance is based on an analysis of available data on 
facilities and programs. This includes information from Office of 
Oversight activities, augmented by valid and relevant external and 
internal sources. Site performance is evaluated in terms of three of 
the guiding principles for safety management. 

Overall Safety Management Program - NOT EVALUATED 

Principle #1 - Line Management Responsibility - NOT 
EVALUATED 

Principle #2 -Comprehensive Requirements - NOT EVALUATED 

Principle #3 - Competence of Personnel - NOT EVALUATED 
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Additional information on 
sitewide issues is 
provided in Section 3. 0, 
starting on page 7. 

Additional information on 
key facilities is provided 
in Section 4. 0, starting 
on page 7. 

Additional information on 
site performance is 
provided in Section 2. 0, 
starting on page 5. 
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PERFORMANCE MEASURES 

Performance measures are quantitative and qualitative indications of 
ES&H performance taken from such sources as the Occurrence 
Reporting and Processing System and the Computerized 
Accident/Incident Reporting System, as well as contractually 
mandated indicators of performance. 

Contractor and subcontractor activities are conducted in a manner 
protective of human health and in full compliance with applicable 
safety and health orders, regulations, laws, and requirements. 

Contractor and subcontractor activities are conducted in full 
compliance with applicable environmental orders, regulations, laws, 
and requirements. 
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Additional information on 
performance measures 
is provided in Section 
5. 0, starting on page 9. 
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NEVADA 
TEST 
SITE 

Figure 1. YMP Site Map 
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YUCCA MOUNTAIN PROJECT 

AREA 25 
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SITE PROFILE--YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT (YMP) 

1.0 SITE CHARACTERISTICS 

1.1 SITE LOCATION AND SIZE 

The Yucca Mountain Site Characterization 
Project (YMP) is located on federally owned 
land, situated about 90 miles northwest of Las 
Vegas, Nevada. YMP has three principal land 
areas for site characterization. The first is for 
54,000 acres in Area 25 of the Nevada Test 
Site (NTS) via a memorandum of agreement 
(MOA) between YMSCO and the Nevada 
Operations Office. The second is located on 
public land administered by the Bureau of 
Land Management (BLM) and is 51,790 acres. 
The third is located on the Nevada Air Force 
Reservation (NAFR) and is 18, 700 acres. 
Access to the NAFR and BLM lands was 
granted to DOE by a right-of-way reservation. 

1.2 SITE MISSION 

The YMP mission is to conduct site 
characterization studies for disposal and 
isolation of high-level radioactive waste and 
spent nuclear fuel. 

The Nuclear Waste Policy Act (NWPA) of 
1982 directed the formation of a high-level 
nuclear waste and spent nuclear fuel 
repository program. The Act was amended in 
1987 to designate the YMP as the single 
location at which site characterization studies 
were to be conducted. 

The studies at YMP are to determine whether 
the site is suitable for a high-level nuclear 
waste and spent nuclear fuel repository. 
These studies, collectively called site 
characterization, are divided into three types 
of scientific investigation (see Section 1.4, 
Studies). 

1 

The YMP is a new project with no existing 
Comprehensive Environmental Restoration 
Compensation and Liability Act (CERCLA), 
Resource Conservation and Recovery Act 
(RCRA), or Clean Water Act corrective actions 
required from past practices. Site 
characterization activities do require air quality 
permitting under the Clean Air Act. 

1.3 SITE ORGANIZATIONS AND CON
TRACT STATUS 

Site Organizations 

The Office of Civilian Radioactive Waste 
Management (OCRWM) is the lead program 
office for the YMP, and is responsible for 
implementing the NWPA of 1982. The NWPA 
amendments direct DOE to conduct site 
characterization solely at Yucca Mountain. No 
other secretarial office maintains programs on 
the site; however, the NTS, a DOE Office of 
Defense Programs (DP) site, provides 
landlord services for project activities in Area 
25 to the YMP through a memorandum of 
agreement. 

YMP is managed by the Yucca Mountain Site 
Characterization Office (YMSCO), located in 
Las Vegas, Nevada. YMSCO has approxi
mately 1,600 total employees, including 
approximately 100 DOE employees. 

The YMSCO Assistant Manager for 
Environment, Safety and Health (ES&H), or 
AMESH, provides ES&H oversight functions. 
AMESH is responsible for establishing ES&H 
policies, developing safety and health 
guidance, and taking appropriate action to 
ensure acceptable ES&H performance. 

TRW Environmental Safety Systems, as the 
management and operating (M&O) contractor, 
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is responsible for performing design and 
analysis of the Civilian Radioactive Waste 
Management System (CRWMS); providing 
siting, design, and licensing services for the 
OCRWM-managed storage facility and the 
proposed geologic repository; developing the 
transportation system; supporting environ
mental compliance and field programs, 
including meteorology and radiological moni
toring; supporting radiological, sociological, 
and environmental programs; supporting land 
access and work associated with laboratory 
analysis; providing nondestructive examination 
services, field surveying, procurement, and 
logistical services for the YMP as requested; 
and operating the technical database for all 
Yucca Mountain physical information. 

The following organizations support or take 
technical guidance from the M&O contractor 
on YMP activities: 

• Sandia National Laboratories (SNL) 

• Lawrence Livermore National Laboratory 
(LLNL) 

• Los Alamos National Laboratory (LANL) 

• Lawrence Berkeley National Laboratory 
(LBNL) 

• U.S. Geological Survey (USGS). 

Finance Issues 

Contract Reform and Status 

Operation of YMP is primarily governed 
through a contract between OCRWM and the 
M&O contractor. The ES&H portion of the 
contract is defined in DEAR 970.5204-2. 
Work authorization directives, initiated by 
YMSCO, also provide technical direction to 
the M&O contractor. 

2 
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Budget Issues 

In late September 1995, OCRWM took action 
to reduce activity in the program from the 
fiscal year 1995 level of $522 million to $400 
million for fiscal year 1996, consistent with the 
continuing resolution. This action primarily 
affected the work at the YMP in Nevada, as 
constrained in the pending Congressional 
appropriation. 

Congress ultimately appropriated $400 million 
for the program, but reserved $85 million 
pending enactment of separate authorizing 
legislation. The level of funding available to 
the program was $315 million, which required 
some reduction in activity and contractor staff 
support. 

The YMP fiscal year 1997 budget is $325 
million. The revised program strategy of the 
YMP for fiscal year 1997 ensures that project 
efforts have been redirected to address major 
unresolved technical questions, enabling an 
assessment in fiscal year 1998 of the viability 
of licensing and constructing a repository at 
the Yucca Mountain site. ES&H funded 
programs include protection of employees, 
members of the public, the environment, and 
program element facilities and equipment from 
hazards that may result from site 
characterization and construction activities. 
Environmental programs include compliance 
activities, water resources, terrestrial 
ecosystems, radiologic field programs, 
archaeology, regional programs, and National 
Environmental Protection Act (NEPA) 
compliance activities. 

1.4 MAJOR SITE INITIATIVES/ACTIVITIES 

Project Management 

Project management activities are conducted 
in accordance with the following project 
priorities: 
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1. Statutory and regulatory requirements, 
laws, and regulations, including financial 
management and configuration manage
ment and change control 

2. DOE policy, initiatives, and directives, 
including integrated planning, cost/ 
schedule project control, planning and 
control system, and direct YMSCO 
support. 

Cost-of-business activities, including technical 
project management, are not prioritized. 

Scientific Investigations 

Most site investigations support the viability 
assessment, environmental impact statement, 
and potential license application by providing 
input to design activities and by testing 
hypotheses associated with the updated 
waste containment and isolation strategy 
through assessments of total system 
performance. Site investigation data collection 
associated with the ESF and alcove 
construction is included to capture data that 
must be collected at the time of excavation. 

Exploratory Studies Facility (ESF) 

The ESF provides support to the viability 
assessment and license application as 
defined in the Program Plan and modified by 
the Civilian Radioactive Waste Management 
Site (CRWMS) M&O fiscal year 1996 
proposal. In fiscal year 1996, the focus is on 
supporting viability assessment by providing 
access and supporting systems to test 
locations in the North Ramp and the Main 
Drift. 

A major portion of ESF activities involves 
design, construction, and operation of an 
underground laboratory at a depth where 
characterization testing is carried out. Initial 
construction activities on the ESF began late 
in fiscal year 1993 with site preparation. In 
fiscal year 1994, activities included continuing 
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site preparation, building construction and 
utility installation; constructing the north ramp 
portal; and designing the underground facility. 
In fiscal year 1995, activities included 
beginning tunnel boring; continuing surface 
building construction and utilities installation; 
installing the muck handling system; and 
continuing the underground design. 

Test Facilities 

Test facility activities are the tasks that 
support the viability assessment, most 
focusing on the day-to-day operation, 
maintenance, and general support to field 
activities, such as the ESF and surface-based 
testing program. These tasks are intended to 
provide operational and technical support in 
accomplishing other discrete program goals 
and objectives. 

To successfully provide appropriate 
operational and technical support to the field 
activities, test facilities adhere to the following 
priorities: 

• Site operations and maintenance 

• General and administrative support to field 
activities 

• Design and construction or rehabilitation of 
support facilities. 

Environment, Safety, and Health 

Fiscal year 1996 ES&H activities were 
prioritized as follows: 

1. Provide protection for the environment, 
the health and safety of project 
employees and members of the public, 
and project facilities and equipment. 

2. Continue ongoing environmental 
permitting compliance activities; 
hazardous materials management and 
waste minimization efforts; monitoring for 
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air quality, radiological, terrestrial 
ecosystems, cultural resources, regional 
studies, and water resources in support 
of the environmental compliance 
program; and the limited site 
characterization program. 

3. Complete the environmental impact 
statement public scoping meetings and 
comment period. 

Tunneling 

YMP presents no significant radiological 
vulnerabilities to the environment. Operations 
consist primarily of tunneling and drilling . 

YMP uses special equipment and facilities to 
construct ramps and underground test 
facilities in accordance with design 
specifications. The tunnel boring machine 
(TBM) is the key piece of machinery used for 
excavation. The TBM excavates a circular 
opening (about 25 feet in diameter) and is 
considered one of the most effective means of 
rapid excavation for underground tunneling. 
As of November 30, 1996, the TBM had 
tunneled 7,072 meters or 23,203 feet. 

The basic means of excavating is a full face, 
rotating cutter head consisting of a series of 
disc cutters that track at a predetermined 
radius about the center of the cutter head. 
The spacing of the tracks, and consequently 
the disc cutters, is a function of rock strength, 
quality, and composition. The rotating cutter 
head is thrust at the rock face by means of 
hydraulic thrust cylinders and gripper heads. 
The grippers, located behind the cutter head, 
are pushed out from the TBM to "grip" the 
tunnel walls. The thrust cylinders push the 
cutter head forward. After the thrust cylinders 
reach their maximum extension of 5 feet, the 
grippers are retracted and the thrust cylinder 
are retracted, pulling the entire TBM forward 
for the next cut. 
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As the TBM skid advances, utility services are 
put in place. This integrated approach allows 
nearly continuous tunneling efforts. The entire 
TBM is electrically driven and uses hydraulics 
for its various components. 

Operations typically expected in tunneling 
operations are being used in the excavation of 
alcoves and the ESF south portal 
construction. 

Construction 

If Yucca Mountain is found satisfactory as the 
nation's long-term repository for high-level 
waste and spent nuclear fuel, the resultant 
vulnerabilities would be those consistent with 
the handling, storing, and transportation of 
radioactive material. These vulnerabilities are 
mitigated by the use of facilities designed and 
approved for this purpose. Yucca Mountain 
will be built by DOE and licensed by the 
Nuclear Regulatory Commission (NRC). The 
design will go through a review and approval 
process prior to NRC licensing. 

The ESF is currently in the construction phase 
and is not currently considered an operating 
facility. 

The ESF surface and subsurface facilities are 
being constructed and are configured to 
support the construction and site 
characterization programs. 

The YMP is a new project with no existing 
environmental remediation projects resulting 
from past operations. 

National Environmental Policy Act (NEPA) 
Compliance 

In fiscal year 1997, DOE plans to continue 
YMP NEPA activities to support the 
preparation of the draft and final repository 
environmental impact statement in fiscal years 
1999 and 2000, respectively. Through a 
public rulemaking process, YMP will begin to 
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modify DOE's repository siting guidelines, 1 O 
CFR Part 960, in support of the YMP 
proposed approach. 

Studies 

Studies are being conducted at YMP to 
determine whether the site is suitable as a 
high-level nuclear waste repository. These 
studies, collectively called site 
characterization, are divided into three types 
of scientific investigation: (1) surface-based 
testing, including analyzing rock and soil 
samples and water movement; (2) subsurface 
testing, including examining rock at deep 
levels; and (3) laboratory analyses, encom
passing analyzing rock, liquid, and gas 
samples collected from surface-based and 
underground test activities. Information from 
these studies will be used to evaluate the site 
as a potential repository. 

DOE is required by law to conduct 
characterization with as little impact to the 
environment as practicable. The YMP area 
has a desert ecology that is home to at least 
one threatened species, the desert tortoise. 
To ensure minimal harm to the environment, 
YMP launched a number of field programs 
before site characterization began. Many of 
these field programs are conducted by permit 
only and strictly comply with local, state, and 
Federal regulations. 

Special Interest Items 

Local Interest 

The decision to single out Yucca Mountain as 
the only site in the nation being studied for 
permanent disposal of high-level radioactive 
waste receives continuing media coverage. 

Concerns over the state's Nuclear Waste 
Project Office's oversight of Yucca Mountain 
have received media attention. 
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Congressional Interest 

The YMP budget continues to be a 
longstanding issue receiving Congressional 
attention. The fiscal year 1997 funding is 
being used to address the remaining scientific 
and technical uncertainties concerning the 
construction and operation of a repository at 
Yucca Mountain. The principal one is the 
completion of the repository viability 
assessment. The long range goal of 
submitting a successful license application to 
the NRC in 2002 remains central to the 
program's mission under the NWPA. 

2.0 SITE PERFORMANCE 

2.1 CONCEPTUAL BASIS FOR EVAL
UATION 

The essential characteristic of successful 
programs and projects is the recognition and 
understanding of the need for an effective 
ES&H management system that ensures 
adequate control over all aspects of the 
program or project. In 1994, the Secretary of 
Energy established the principles and criteria 
that the Department deemed necessary for an 
effective safety management program. These 
principles include: 

• Principle #1: Line managers are 
responsible and accountable for safety. 

• Principle #2: Comprehensive requirements 
exist, are executed, and are appropriate. 

• Principle #3: Competence is commensurate 
with responsibilities. 

2.2 SAFETY MANAGEMENT PROGRAM 
IMPLEMENTATION OF THE GUIDING 
PRINCIPLES 

This interim evaluation was developed using 
the results of surveillances performed by the 
Office of EH Residents and other Office of 
Oversight data sources. The absence of an 
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independent oversight evaluation at YMP 
suggests that the information presented 
should not necessarily be considered 
representative of overall ES&H performance 
across YMP, but rather an indication of ES&H 
performance of the program and/or facility 
identified. Where sufficient information was 
not available to make a comprehensive 
assessment of either the implementation of a 
guiding principle (Section 2.2) or an 
implementing program (Section 2.3), a limited 
evaluation or specific example of performance 
based on the best available information is 
provided. 

Principle #1 Line Management 
Responsibility for Safety 

Not evaluated. 

Principle #2 Comprehensive 
Requirements 

Not evaluated. 

Principle #3 - Competence Commensurate 
with Responsibilities 

Not evaluated. 

2.3 IMPLEMENTING PROGRAMS 

Environmental Protection Program 

To ensure minimal harm to the environment, 
YMP launched a number of field programs 
before site characterization began. Many field 
programs are conducted by permit in strict 
compliance with local, state, and Federal 
regulations. In addition, YMP is developing 
an environmental impact statement. 

Nuclear Safety Program 

Not evaluated. 
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Worker Safety and Health Program 

The regional Federal Occupational Safety and 
Health Administration (OSHA) office has 
written a letter to the State of Nevada's OSHA 
office stating that DOE has jurisdiction for the 
YMP. 

YMSCO has implemented a safety and health 
program. 

A review of Computerized Accident/Incident 
Reporting System (CAIRS) data showed that 
injury/illness, property damage, and vehicle 
loss rates for the first nine months of 1996 are 
all above the averages for normal DOE 
activity. However, since YMP's primary 
operations are tunneling and underground 
construction, a loss rate comparison between 
the Department of Labor construction industry 
loss rate standard (13.4) and the YMP loss 
rate (7.79) is more appropriate. 

Facility Safety Program 

A review of occurrence reports from 1993 to 
1995 showed that occurrences have remained 
constant at approximately 18 per year for each 
of the last three years. Most occurrences 
involved Reynolds Electrical and Engineering 
Company, the former construction sub
contractor. Conduct of operations and 
environmental activities are the areas of most 
occurrences and the most common root cause 
of the occurrences was personnel error, with 
inattention to detail being a common thread. 
The most common types of occurrences were 
unplanned power outages/power failures (8), 
diesel fuel spills/leaks (6), fires (3), and tunnel 
ventilation (1 ). 

EH Resident surveillances during 1995 
favorably commented on the access control 
process at the ESF pad and tunnel portal, the 
haulage system, the Kiewit/PB electrical 
safety training tracking system, and 
lockout/tagout of equipment from energy 
sources. Conversely, EH Resident 
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surveillances identified deficiencies in the 
electrical system lockout/tagout logbook, the 
work control system for installation of 
temporary electrical systems, and the process 
for lifting steel set lagging from the tunnel floor 
to the drilling platform. 

3.0 SITEWIDE ES&H ISSUES 

3.1 ISSUE DESCRIPTIONS 

YMSCO and YMP contractors have made 
significant progress in monitoring, controlling, 
and mitigating ES&H vulnerabilities in the 
ESF. Furthermore, the current TBM operation 
will be completed within the next few months, 
and no additional tunneling activities will be 
undertaken in the near future. As a result, 
there are no sitewide ES&H issues as of the 
publication of this version of the site profile. 

3.2 SITEWIDE ISSUE STATUS 

Table 1 characterizes sitewide issues in terms 
of an issue statement, primary concerns, site 
activities, and a progress evaluation. 

4.0 KEY FACILITIES 

4.1 FACILITY MISSION 

The December 1994 Program Plan identifies 
the YMP major milestone as an evaluation of 
the technical suitability of the Yucca Mountain 
site in 1998, and, if the site proves suitable, a 
continued effort leading to submission of a 
license application in 2002, with initial waste 
emplacement in a repository by 2010. Based 
on an approach designed to achieve these 
milestones, Congress provided a substantial 
increase in program funding for fiscal year 
1995, with most of that increase going to site 
characterization. 

Since the 1994 Program Plan was prepared, 
two major developments have led to 
significant revision of the project strategy. 
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First, progress in the scientific evaluation of 
the site has exceeded the original goals and 
expectations. YMP overcame the initial 
difficulties in tunneling and has made 
significant progress in constructing the 
underground test facility. YMP demonstrated 
subsurface construction techniques in late 
1995 and permitted engineers and scientists 
to begin direct observation and testing within 
the proposed repository area. Upon testing, 
they found that the rock at the repository level 
is more suitable than had been anticipated: 
there were no unexpected geologic features; 
the repository is even drier than expected, 
with no water dripping or flowing into the 
excavation; and the data collected and 
analyzed support the hypothesis that limited 
ground water flow has occurred for 100,000 
years or longer. These important findings will 
allow YMP to focus its testing on those 
relatively few remaining issues that are 
important to the design and long-term 
performance of a repository. 

Second, the congressional curtailment of 
funding in fiscal year 1996 made a 
fundamental revision necessary. The YMP's 
funding level was reduced by 33 percent from 
$375 million in fiscal year 1995 to $250 million 
in fiscal year 1996. Reductions in the 
program's current and anticipated budgets 
made the approach described in the 1994 
Program Plan no longer feasible. 
Consequently, a revised Program Plan was 
issued May 1996 as Revision 1 Draft. 

Congress, recognizing that the significant 
reduction in program funding would require a 
restructuring of the repository activities, 
directed the program to concentrate on core 
scientific activities, excavation of the ESF, and 
completion of conceptual designs for the 
repository and waste package. 
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1. None as of the time of 
publication of this 
version of the site 
profile. 
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Table 1. Sitewide Issues 

Continual improvement of ES&H I Current TBM operation will be completed within the 
progress. next few months, and no additional tunneling activities 

are currently scheduled. 
Opportunities for improvement in 
future operations. 

Potential loss of experienced 
personnel if tunneling activities 
are resumed. 
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Revised Project Strategy Objectives 

The objectives included producing a viability 
assessment by 1998, reducing the scope of 
site characterization, and updating the 
regulatory framework for the repository. 

Producing a Viability Assessment by 1998 

Consistent with guidance from the President 
and Congress, a 1998 milestone was 
assigned for completing a viability assessment 
for Yucca Mountain site characterization. This 
assessment will be used to support future 
project policy decisions. An important part of 
the assessment will be the estimated costs, 
required after 1998, to complete a license 
application. 

Reducing the Scope of Site 
Characterization 

Since 1993, the project has excavated over 
four miles of underground tunnel and six 
testing alcoves, drilled seven deep and 19 
shallow boreholes, and excavated 13 trenches 
for geologic investigations. Project scientists 
and management believe that a reduction in 
the scope of the characterization program is 
justifiable. This belief is supported by the 
progress made in the characterization 
program and realignment of the licensing 
expectations based on obtaining information 
at different phases of the program. 

Updating the Regulatory Framework for the 
Repository 

Work to date has demonstrated to YMP and 
external experts who oversee the project, 
such as the Nuclear Waste Technical Review 
Board, the National Academy of Sciences, 
and the Advisory Committee on Nuclear 
Waste, that YMP can be more focused and 
efficient by taking a performance-assessment 
approach toward characterization. YMP will 
propose revisions to 10 CFR Part 960 that 
provide for such an approach. 
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There are presently no Price-Anderson 
regulatory actions at YMP. 

4.2 FACILITY SUMMARY 

Table 2 summarizes key facility 
characteristics, including status, hazard 
classification, authorization basis, worst case 
design basis accident, and principle hazards 
and vulnerabilities. 

5.0 PERFORMANCE MEASURES 

The performance criteria summarized in this 
section are the result of the October 1, 1995, 
to March 31, 1996, performance-based 
evaluation of TRW Environmental Safety 
Systems, the M&O contractor for YMP. 

There were two direct ES&H criteria. The first 
was: contractor and subcontractor activities 
are conducted in a manner protective of 
human health, and in full compliance with 
applicable safety and health orders, 
regulations, laws and requirements. 

The M&O contractor expended considerable 
effort to develop the required safety and 
health documentation, including that for 
emergency management and higher level 
plans and procedures required under the 
project Safety and Health Plan. Likewise, the 
M&O contractor improved safety and health 
accident and injury reporting, with the reports 
themselves showing decreased injury rates. 
Further, the M&O contractor supported the 
planning and execution of a successful safety 
stand down, with good senior management 
support and good attendance by staff. 
However, DOE has not been satisfied with the 
timeliness of safety and health issue 
identification and resolution, especially when 
such issues require coordination and 
decisions within the M&O organization itself 
(examples include air quality monitoring, 
management of ESF tunnel air, safe egress, 
and rescue teams). 
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Table 2. Facility Summary 

FACILITY STATUS HAZARD WORST CASE PRINCIPAL HAZARDS AND 
NAME CLASSIFICATION/ DESIGN BASIS VULNERABILITIES 

AUTHORIZATION BASIS ACCIDENT. 

Yucca The ESF is in the construction The safety basis Not applicable Hazards: The project 
Mountain phase, supporting consists of a during construction. includes hazards 

characterization by providing preliminary safety associated with 
access to the underground tuff analysis report and job underground and above-
horizon to determine its suitability hazard analysis for the ground construction 
for potential disposal of high-level various construction activities and explosives. 
nuclear waste and spent nuclear activities. 
fuel generated primarily from the 
nation's nuclear power industry. 
The site arrangement, both 
surface and underground, is 
being constructed to provide for 
the various activities that will 
occur during site characterization. 
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The second direct ES&H criterion was: 
contractor and subcontractor activities are 
conducted in full compliance with applicable 
environmental orders, regulations, laws, and 
requirements. The M&O contractor's internal 
controls were able to detect potential non
compliance and to assure timely notification to 
DOE. Corrective actions were recommended 
and implemented, as approved. DOE was 
kept informed of resolution progress. 
Examples include resolution of incorrect 
toluene use, radial stacker use, and waste 
concrete disposal. The M&O contractor 
supported DOE efforts to improve field 
comprehension of requirements and enhance 
long-term compliance. The M&O contractor 
also kept DOE informed of regulatory and 
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institutional changes which could affect YMP 
planning and implementation efforts, and 
provided good advice to DOE to enable the 
best response to such changes. Examples 
include: (1) development of on-line databases 
to keep employees informed of regulatory 
changes, (2) recognition of potential impacts 
of revised RCRA Hazardous Waste Identifi
cation Rule and unsolicited briefing to DOE, 
(3) timely advice for development and conduct 
of NEPA scoping meetings based on 
community and institutional concerns, and (4) 
anticipation of potential impacts of the YMP 
funding and schedules with development of an 
unsolicited strategy for improving the 
timeliness and quality of planned NEPA 
documentation efforts. 
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